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Sweet sixteen. 


Not very long ago, “sweet sixteen” marked a meaning- 
ful milestone in the life of a young woman, a pinnacle 
in the passage from puberty to womanhood. Times 
have changed. 

Todays society-in-flux is more complex, less clearly 
defined bv traditional standards of conduct. As a result, 
todays sixteen-year-old may be anguished, without a sense 
of hope, :nstead of joyously celebrant and optimistic. 

Consider the following. Today, it is estimated that 
2596 of young women have had intercourse by age six- 
teen! And, today, teens are responsible for half of all 
out of wedlock births. Of these, some two-thirds are 
unplanned, unwanted? 

One thing is painfully clear. Teenage ignorance regard- 
ing sexuality is as prevalent as teenage sexual activity. 
Never before was there a more acute need for substan- 
tive instruction coupled with compassionate, reassur- 
ing counseling. As disturbing as it may be, many teens 
are also in need of basic contraceptive guidance. In each 
of these areas, the physician can play an enormously 
important role. 

For many sexually active teenagers, the selection of a 
sub-50 mcg oral contraceptive, like Brevicon, can be a 
sound choice. Brevicon offers a rate of efficacy com- 
parable to higher dose formulations and a well-accepted 
rate of menstrual irregularities. (Cycle incidence of 
breakthrough bleeding and amenorrhea is 5.1% and 1.096 
respectively. Dropout rate due to menstrual irregular- 
ities is only 3.4% during the critical first three cycles.)* 

Brevicon coupled with counseling, compassion and 
reassurance. Not a panacea, but one good way to help 
our teenagers avoid upwantegeutiplanned births. 
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Tablets 


: Brevicon’ 


(norethindrone 0.5 mg 
with ethinyl 
estradiol 0.035 mg) 
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DICVIUUH CI-Uay Tablets 
(norethindrone 0.5 mg. with ethinyf estradiol 0.035 mg.) 


- Brevicon” 28-Day tabiets 
. (21 norethindrone 0.5 mg. with ethinyl estradiol 
0.035 mg. tablets followed by 7 inert tablets) 


* 
. ORAL CONTRACEPTIVE (0.C.) AGENTS 


INDICATIONS O.C.s are indicated for the prevention of pregnancy. The drop- 
Out rate for medical reasons, as observed in the clinical trials conducted with 
BREVICON, appears to be somewhat higher than observed with higher dose 
combination products, The dropout rate due to menstrual disorders and ir- 
regularities Ws also somewhat higher, dropouts being equally split between 
menstrual disorders and irregularities and other medical reasons attributable 
to the drug. DOSE-RELATED RISK OF THROMBOEMBOLISM FROM 0.C.s 

Studies have shown a positive association between the dose of estrogens in 
0.C.s and the risk of thromboembolism. For this reason, it is prudent and in 
keeping with good principles of therapeutics to minimize exposure to estro- 
gen. The O.C. product prescribed for any given patient should be that product 
which-contains the least amount of estrogen that is compatible with an ac- 
ceptdble pregnancy rate and patient acceptance. It is recommended that new 
acceptors of 0.C.s should be started on preparations containing 0.05 mg or 
less of estrogen 


CONTRAINDICATIONS 1. Known or suspected pregnancy (see Warning No 

5). 2. 0.C.s should not be used in women who have or have had any of the 
following conditions: a. Thrombophlebitis or thromboembolic disorders. b 

Cerebral vascular or coronary artery disease. c. Markedly impaired liver func- 
tion. d. Known or suspected carcinoma of the breast. e. Known or Suspected 
estrogen dependent neoplasia, f. Undiagnosed abnormal genital bleeding 


WARNINGS: Cigarette smoking increases the risk of serious car- 
diovascular side effects from 0.C. use. This risk increases with age and 
with heavy smoking (15 or more cigarettes per day) and is quite 
marked in women over 35 years of age. Women who use 0.C.s should 
be strongly advised not to smoke. 


The use of 0.C.s is associated with increased risk of several serious con- 
ditions including thromboembolism, stroke, myocardial infarction, liver 
tumor, gall bladder disease, visual disturbances, fetal abnormalities, and 

rtension. Practitioners prescribing 0.C.s should be familiar with the 
following information relating to these risks 


1. Thromboembolic Disorders and Other Vascular Problems: An increased 
risk of thromboembolic and thrombotic disease associated with the use of 
0.C.s is well established. One British study demonstrated an increased rela- 
tive risk for fatal venous thromboembolism; two British and three American 
studies demonstrated an increased relative risk for non-fatal venous throm- 
boembolism. These studies estimate that users of O.C.s are 4 to 11 times 
more likely than nonusers to develop these diseases without evident cause 
CEREBROVASCULAR DISORDERS. Two American studies demonstrated an 
increased relative risk for stroke, which had not been shown in prior British 
Studies. In a collaborative American study of cerebrovascular disorders in 
women with and without predisposing causes, it was estimated that the rela- 
tive risk of hemorrhagic stroke was 2.0 times greater in users than nonusers 
and the relative risk of thrombotic stroke was 4 to 9.5 times greater in users 
than in nonusers. A British long-term, follow-up study reported in 1976 a 
highly significant association between O.C. use and stroke. Another British 
long-term, follow-up study had suggested such an association in 1974, but 
the number of cases was too small to estimate the risk. MYOCARDIAL IN- 
FARCTION. An increased relative risk of myocardial infarction associated with 
the use of 0.C.s has been reported, confirming a previously suspected asso- 
ciation. One study conducted in the United Kingdom found, as expected, that 
the greater the number of underlying risk factors for coronary artery disease 
(cigarette smoking, hypertension, hypercholesterolemia, obesity, diabetes, 
history of preeclamptic toxemia) the higher the risk of developing myocardial 
infarction, regardless of whether the patient was an O.C. user or not. 0.C.s, 
however, were found to be an additional risk factor. In terms of relative risk, it 
has been estimated that O.C. users who do not smoke (smoking is consid- 
«red a major predisposing condition to myocardial infarction) are about twice 
ikely to have a fatal myocardial infarction as nonusers who do not smoke. 
. users who are also smokers have about a 5-fold increased risk of fatal 
infarction compared to users who do not smoke, and about a 10- to 12-fold 
increased risk compared to nonusers who do not smoke. Furthermore, the 
number of cigarettes smoked is also an important factor. In determining the 
importance of these relative risks, however, the baseline rates for various age 
groups must be given serious consideration. (The estimates are based on 
ritish vital statistics which show acute myocardial infarction death rates 2- to 
3-times less than in the U.S. for women in these age groups; consequently, 
actual U.S. death rates could be higher.) The importance of other predispos- 
ing conditions mentioned above in determining relative and absolute risks 
has not been quantified; other synergistic actions may exist. RISK OF DOSE 
In an analysis of data derived from several national adverse reaction reporting 
systems, British investigators concluded that the risk of thromboembolism 
including coronary thrombosis is directly related to the dose of estrogen used 
in 0.C.s. Preparations containing 0.1 mg or more of estrogen were as- 
Sociated with a higher risk of thromboembolism than those containing 0.05- 
0.08 mg of estrogen. Their analysis did suggest, however, that the quantity 
of estrogen may not be the sole factor involved. This finding has been sup- 
ported by a study in the United States. Careful epidemiological studies to de- 
termine the degree of thromboembolic risk associated with progestogen-only 
-S have not been performed. Cases of thromboembolic disease have been 
reported in women pu these products, and they should not be presumed to 
be free of excefs risk. ESTIMATE OF EXCESS MORTALITY FROM CIRCULAT- 
ORY DISEASE. A large British prospective study estimated the mortality rate 
per 100,000 women per year from diseases of the circulatory system for 
users and nonusers of 0.C.s according to age, smoking habits, and duration 
of use. The overall excess death rate annually from circulatory diseases for 
0.C. users was estimated to be 20 per 100,000 (ages 15-34 —5/100,000; 
ages 35-44——33/100,000; ages 45-49 —140/100,000). The risk is concen- 
trated in older women, in those with a long dueaffon o' nd in cigarette 
smokers, and may persist after discontinuation of O.C. ug M wag.not passi- 
ble, however, to examine the interrelationships of age «smoking, ra- 
tion of use, nor to compare the effects of continuous vs. intermittent use 
Although the study showed a 10-fold increase in deat® due to circulatory dis- 
eases in users for 5 or more years, all of these deatffs occurred in women 35 
or older. Until larger numbers of women under 35 with continuous use for 5 
or more years are available, it is not possible to assess the magnitude of the 
* relative risk for this younger age group. The available data from a variety of 
sources have been analyzed to estimate the risk of death associated with vari- 
ous methods of contraception. The estimates of risk of death for each method 
jnclude the combined risk of the Ue ug method (e.g.. thromboem- 
olifand thrombotic disease in the case of O.C.s) plus the risk attributable to 
pregnancy or abortion in the event of method failure. This latter risk varies 
with the effectiveness of the contraceptive method. The findings of this 
'aanalysis are shown in Table 1 below. The study concluded that the mortality 
associated with all methods of birth control is low and below that of 
childbirth, withethe exception of 0.C.s in women over 40 who smoke. (The 
Nes given for. pill only/smokers for each age group are for smokers as a 
clas e Fa vy" smokers (more than 15 cigarettes a day), the rates given 
Out double; for "light" smokers (less than 15 cigarettes a day), 
rceni.) The lowest mortality is associated with the condom or dia- 
hragm backed up by early abortion. The study also concluded that O.C 
me who smoke, especially those over the age of 30, have a greater mortal- 
risk than O.C. users who do not smoke 
ILE 1. The annual number of deaths associated with control of fertility and 
gontrol per 100,000 nonsterile women by regimen of control and age of 
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lic disease associated with O.C.s 
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The risk of thromboembolic and thrombo! 





increases wiin age exer approximately age SU and, Tor myocardial intarction, 
is further increased-5y hypertension, hyperlipidemias, obesity, diabetes, or 
history of preeclampuc toxemia and especially by cigarette smoking. Based on 
the data currently available, the following table gives a gross estimate of the 
risk of death from circulatory disorders associated with tne use of O.C.s: 


TABLE 2. Smoking habits and other predisposing conditions — risk as- 
sociated with use of'0.C.s 





Age Below 30 30-39 40+ 
Heavy smokers C B A 
Light smokers D c B 
Nonsmokers 
(No predisposing »onditions) D C.D C 
Nonsmokers 
(other predisposirz conditions) C C.B BA 





A—Use associated with very high risk. C—Use associated with moderate risk. 
B—Use associated wth high risk. D—Use associated with low risk. 





The physician and the patient should be alert to the earliest manifestations of 
thromboembolic anc=thrombotic disorders (e.g., thrombophlebitis, pulmo- 
nary embolism, cereDrovascular insufficiency, coronary occlusion, retinal 
thrombosis, anc mesenteric thrombosis). Should any of these occur or be 
Suspected, the drug should be discontinued immediately. A four- to six-fold 
increased risk of post-surgery thromboembolic complications has been re- 
ported in O.C. users If feasible, O.C.s should be discontinued at least 4 
weeks before surgery of a type associated with an increased risk of throm- 
boembolism or prolonged immobilization. Among patients with thromboem- 
bolic disease, the results of retrospective studies suggest the possibility of an 
increased risk for users who are of blood types A, B, or AB, as compared with 
those of type 0. Oculer Lesions: There have been reports of neuro-ocular le- 
sions such as optic neuritis or retinal thrombosis assaciated with the use of 
0.C.s. Discontinue O.C. medication if there is unexplained, sudden or 
Qradual, partial or complete loss of vision; onset of proptosis or diplopia; 
papilledema; or retina’ vascular lesions; and institute appropriate diagnostic 
and therapeutic measures. Carcinoma: Long-term continueus administration 
of either natural or synthetic estrogen in certain anima! species increases the 
frequency of certain adenomas, benign or malignant. such as those of the 
breast, cervix, vagina. uterus, ovary, pituitary and liver. Certain synthetic 
progestogens, none currently contained in O.C.s, have been noted to in- 
crease the incidence 3f mammary nodules, benign and malignant, in dogs 
Several retrospective wase-control studies have reported an increased relative 
risk (3.1 to 13.9 times) associating endometrial carcinoma with the prolonged 
use of estrogens in postmenopausal women who took estrogen replacement 
medicaticn to relieve menopausal symptoms. One publication reported on the 
first 30 cases submitted by physicians to a registry of cases of adenocar- 
cinoma of the endometrium in women under 40 on O-C.s. Of the adenocar- 
cinomas found in women without predisposing risk factors for adenocar- 
cinoma of the endometrium (e.g., irregular bleeding at the time 0.C.s were 
first given, fone stic ovaries) nearly all occurred in women who had used a 
sequential O.C. These »roducts are no longer marketed. No statistical associ- 
ation has been reportes suggesting an increased risk oftendometrial cancer in 
users of conventional combination or proges.ogen-only O.C.s, although indi- 
vidual cases have been reported. Several studies have shewn no increased 
risk of breast cancer tewomen taking 0.C.s or estrogens. In one study, how- 
ever, while no overall creased risk of breast cancer was noted in women 
treated with 0.C.s, a pas risk was suggested for the subgroups of 0.C. 
users with documente: benign breast disease and for long-term (2-4 years) 
users. One other studyendicated an increasing risk of breast cancer in women 
taking menopausal estrogens, which increased with duration of follow-up. A 
reduced occurrence of senign breast tumors in users of 0.C.s has been well 
documented. In a prospective study of women with cervical dysplasia, there 
was an increase in severity and of conversion to cancer in situ in O.C. users 
compared with nonusers. This became statistically significant after 3 to 4 
years of use. Nonreversal of i pacte within the first 6 months of pill use was 
Suggested to be predietive o progression after prolonged exposure. There 
have been other reports of microglandular hyperplasia of the cervix in users 
of 0.C.s. In summary, there is at present no confirmed evidence from human 
studies of an increasec risk of cancer associated with O.C s. Close clinical 
surveillance of all women taking 0.C.s is, nevertheless, essential. In all cases 
of undiagnosed persistent or recurrent abnormal vaginal bleeding, appropri- 
ate diagnostic measures should be taken to rule out malignancy. Women with 
a strong family history af breast cancer or who have breast nodules, Troji 
tic disease or abnorma! mammograms should be monitored with particular 
care if they elect to use*0.C.s instead of other methods of contraception. 4. 
Liver Tumors: Sudden severe abdominal pain or shock may be due to rupture 
and IRIS of a liver tumor. There have been reports associating benign 
or malignant liver tumors with O.C. use. This has been reported in short- 
term as well as long-term users of 0.C.s. One study showed that 0.C. formu- 
lations with high hormenal potency were associated with a higher risk than 
lower potency formulations. Two studies relate risk with duration of use, the 
risk being much greater after 4 or more years of use. Although it is an un- 
common lesion, it shout! be considered in women presenting with an "acute 
abdomen’ The tumor may cause serious or fatal hemorrhage. Patients with 
liver tumors have demonstrated variable clinical features which may make 
preoperative diagnosis arfficult. Some cases presented because of right upper 
Quadrant masses, while most had signs and symptoms of acute in- 
traperitoneal hemorrhage. Routine radiological and laberatery studies may 
not be helpful. Liver scans may clearly show a focal defect. Hepatic arteriog- 
raphy may be a useful procedure in diagnosing primary liver neoplasm. 
Use in or Immediately Peeceding Pregnancy, Birth Defects in Offspring, and 
Malignancy in Female O*'spring: The use of female sex hormones — both es- 
trogenic and progestativnal bt ie early pregmancy may seriously 
damage the offspring. || has been shown that females exposed in utero to 
diethylstilbestrol, a nonsteroidal estrogen, have an increased risk of develop- 
ing in later life a form ofwaginal or cervical cancer that is ordinarily extremely 
rare. This risk has been estimated to be of the order of 7 in 1,000 exposures 
or less. Although there s no evidence at the present time that 0.C.s further 
enhance the risk of devi ing this type of malignancy, such patients should 
be monitored with particular care if they elect to use 0.C.s instead of other 
methods of contraceptien. Furthermore, a high porem of women ex- 
sed to diethylstilbestra! (from 30 to 90%) have been found to have epithe- 
ial changes of the ges and cervix. Although these changes are histologi- 
cally benign, it is not knewn whether this condition is a precursor of vaginal 
malignancy. Male children so exposed may develop abnormalities of the uro- 
genital tract. Although semilar data are not available withethe use of other es- 
trogens, it cannot be presumed that they would not induce similar changes. 
An increased risk of congenital anomalies. including heart defects and limb 
defects, has been reported following use of sex hormones, including 0.C.s, 
in pre nancy. In one case-control study it was estimated that there was a 
4.7-fold increased relative risk of limb-reduction defects in infants exposed in 
utero to sex hormones (@.C.s, hormonal withdrawal tests for pregnancy or 
attempted treatment for ‘nreatened abortion). Some of these exposures were 
very short and involved only a few days of treatment. The data suggest that 
the risk of limb-reductionsdefects in exposed fetuses is scmewhat less than 1 
in 1,000 live births. In a large prospective study, cardiovascular defects in 
children born to womenmwho received female hormones, including 0.C.s, 
during early pregnancy occurred at a rate of 18.2 per 1,000 births, compared 
to 7.8 per 1,000 for children not so exposed in utero. These results are statis- 
lically significant. In the »ast, female sex hormones have been used during 
pregnancy in an attempteto treat threatened or habitual abortion. There is 
considerable evidence that estrogens are ineffective for these indications, and 
there is no evidence from well controlled studies that progestogens are effec- 
tive for these uses. Theresis some evidence that ep and possibly other 
types of polyploidy are increased among abortuses from women who become 
pregnant soon after ceasimg 0.C.s. Embryos with these anomalies are virtu- 
ally always aborted spontaneously. Whether there is an overall increase in 
spontaneous abortion of pregnancies conceived soon after is ud 0.C.s is 
unknown. If the patient hes not adhered to the prescribed schedule, the pos- 
sibility of pregnancy shauld be considered at the time of the first missed 
pan (or atter 45 days ‘rom the last menstrual period if progestogen-only 
.C.s are used) and further use of 0.C.s should be withheld until pregnancy 
has been ruled out. It is commended that for any patient who has missed 
1wo consecutive periods. pregnancy should be ruled out before continuing 
the Epor die regimen. If pregnancy is confirmed, the patient should be 
apprised of the potential risks to the fetus and the advisability of continuation 
of the pregnancy should de discussed in the light of these risks. It is also 
recommended that womes who discontinue 0.C.s with the intent of becom- 
ing pregnant use an alternate torm of contraception for a period of time 
before attempting to comeeive. Many clinicians recommend 3 months, al- 
though no precise information is available on which to base this recom- 


mendation, The administration of progestogen-only or progestogen: 
combinations to induce withdrawal bleeding should not be used as a tesi 
pregnancy. 6. Gall Bladder Disease: Studies report an increased risk of call 
bladder di: 


erance has been observed in a significant percentage of patients on 0.C.s 
For this reason, prediabetic and diabetic patients should be carefull 
Served while receiving O.C.s. An increase in triglycerides and total pho: 
pholipids has been observed in patients receiving D Cs The clinical signifi- 
cance of this finding is unknown. 8. Elevated Blood Pressure: An incregse in 
blood pressure has been reported with 0.C. use. In some women, rten- 
sion may occur within a few months of beginning O.C. use. In the first year of 
use, the prevalence of women with hypertension is low in users and may be 
no higher than that of a comparable group of nonusers. The prevalence in 
users increases, however, with longer exposure, and in the fifth year of use is 
1wo and a half to three times the reported prevalence in the first year. Age is 
also strongly correlated with the development of hypertension in O.C. users. 
Women with a history of elevated blood pressure (hypertension), preexisti 
renal disease, a history of toxemia or elevated blood pressure during preg 
nancy, a familial tendency to hypertension or its consequences, or a Rison 
of excessive weight gain or fluid retention during the menstrual cycle may be 
more likely to develop elevation of blood pressure when given 0.C.s and 
therefore, should be monitored closely. Even though elevated blood pressure 
may remain within the ''normal"' range, the clinical implications of elevatior 
should not be ignored and close surveillance is indicated, particularly fo. 
women with other risk factors for cardiovascular disease or stroke. High 
blood pressure may or may not persist after discontinuation of the O.C. S 
Headache: The onset or exacerbation of migraine or development of headache 
of a new pattern which is recurrent, persistent, or severe, requires discon 
tinuation of O.C.s and evaluation of the cause. 10. Bleeding Irregularities. 
Breakthrough bleeding, spotting, and missed menses are frequent reason 
for patients MEC URURQG LC In breakthrough bleeding, as in all cases o 
irregular bleeding from the vagina, nonfunctional causes should be borne in 
mind. In undiagnosed persistent or recurrent abnormal bleeding from the 
vagina, adequate diagnostic measures are indicated to rule out pregnancy o 
malignancy. If pathology has been excluded, time or a change to another 
formulation may solve the problem. Changing to an O.C. with a higher estro- 
gen content, while potentially useful in minimizing menstrual irregulari 
Should be done only if necessary since this may increase the risk of thro 
boembolic disease. Women with a past history of oligomenorrhea or secon- 


compared with nonusers. One study reported a 16-fold increased prevalence 
of pituitary prolactin-secreting tumors among patients with postpñi 
amenorrhea when galactorrhea was present. 11. /nfertility: There is evidence 
of impairment of fertility in women discontinuing 0.C.s in comparison with 
those discontinuing other methods of contraception. The impairment appears 
to be independent of the duration of use of the preparations. While the im- 
pairment diminishes with time, there is still an appreciable differencg in the 
results in nulliparous women for the O.C. and non-0.C. groups 30 months 
after discontinuation of birth control. For parous women the differencg is no 
longer apparent 30 months after cessation of contraception. 12. Ectopic 
Pregnancy: Ectopic as well as intrauterine pregnancy may occur in ci p- 
tive failures. However, in progestogen-only O.C. failures, the ratio of ectdpre 
to intrauterine pregnancies is higher than in women who are not receiving 
0.C.s, since the drugs are more effective in preventing intrauterine than ec ." 
topic pregnancies. 13. Breast Feeding: 0.C.s given in the postpartum perio 
may interfere with lactation. There may be a decrease in the quantity anca 
quality of the breast milk. Furthermore, a small fraction of the hormona 
agents in 0.C.s has been identified in the milk of mothers receiving these 
drugs. The effects, if any, on the breast fed child have not been determined. It 
feasible, the use of O.C.s should be deferred until the infant has beer 
weaned. PRECAUTIONS GENERAL 1. A complete medical and family histor: 
should be taken prior to the initiation of O.C.s. The pretreatment and periodic 
physical examinations should include special reference to blood pressure 
breasts, abdomen and pelvic organs, including Papanicolaou smear and rele 
vant laboratory tests. As a general rule, O.C.s should not be prescribed fo; 
longer than 1 year without another physical examination being performed. 2 
Under the influence of estrogen-progestogen preparations, preexisting : 
uterine leiomyomata may increase in size. 3. Patients with a history of 
psychic depression should be carefully observed and the drug discontinued if 
depression recurs to a serious degree. Patients Me significantly de- 
pressed while taking O.C.s should stop the medication and use an alternate 
method of contraception in an attempt to determine whether the symptom is 
drug related. 4. 0.C.s may cause some degree of fluid retention. They should 
be prescribed with caution, and only with careful monitoring, in patients with 
conditions which might be aggravated by fluid retention, such as convulsive 


disorders, migraine synaroma asthma or cardiac. hepatic or renal insuffi- ef 


ciency. 5. Patients with a past history of jaundice during pregnancy have an 
increased risk of recurrence of jaundice while receiving O.C. therapy. If jaun- 
dice develops in any patient receiving such drugs, the medication should be 
discontinued. 6. Steroid hormones dps be poorly metabolized in patients 
with impaired liver function and should be administered with caution in such 
patients. 7. O.C. users may have disturbances in normal B Eder 
metabolism which may result in a relative pyridoxine deficiency. The clinical 
significance of this is unknown. 8. Serum folate levels may be depressed by 
0.C. enny Since the pregnant woman is predisposed to the development 
of folate deficiency and the incidence of tolate deficiency increases with i 
creasing gestation, it is possible that if a woman becomes pregnant short! 
after stopping 0.C.s, she m have a greater chance of developing folate d 
ficiency and complications attributed to this deficiency. 9. The pathologi 
should be advised of O.C. therapy when relevant specimens are submitte ` 
10. Certain endocrine and liver function tests and blood components may ! 
affected by estrogen-containing O.C.s. For example: a. Increased sul’ 
bromophthalein retention. b. Increased prothrombin and factors VII, VIII, 
and X; decreased antithrombin 3; increased norepinephrine-induced plate 
aggregability. c. Increased thyroid binding globulin (TBG) leading to 
creased circulating total thyroid hormone, as measured by protein-bou 
iodine (PBI), T4 by column, or T4 by radioimmunoassay. Free T3 resin upta 
is decreased, reflecting the elevated TBG, free T4 concentration is unaltert 
d. Decreased Rene excretion. e. Reduced response to metyrapo' 
test. DRUG INTERACTIONS 0.C.s may be rendered less effective by virtue 
drug interaction with rifampin, isoniazid, ampicillin, neomycin, penicill’ 
chloramphenicol, sulfonamides, nitrofurantoin, barbiturates, phony 
primidone, analgesics, tranquilizers and antimigraine preparations. 
may alter the effectiveness of other types of drugs, such as oral anti 
tants, anticonvulsants, tricyclic antidepressants, antihypertensive a 
e.g.. ne vitamins and hypoglycemic agenta. ARCINOGENF 

ee Warnings. PREGNANCY Pregnancy category X. See Contraindica. 
and Warnings. NURSING MOTHERS See Warnings. ADVERSE REACTIONS 
increased risk of the following serious adverse reactions has been associ. 
with the use of 0.C.s (see Warnings): thrombophlebitis, thrombosis, pi 
nary embolism, coronary thrombosis, cerebral thrombosis, meser. 
thrombosis, liver tumors, cerebral hemorrhage, hypertension, gall blé- 
disease, congenital anomalies, neuro-ocular lesions, e.g., retinal thrombosis 
Optic neuritis. The following adverse reactions have been reported in pat 
receiving 0.C.s and are believed to be drug related: bleeding irreg 
ities (breakthrough bleeding. spotting, missed menses during treatm: 
amenorrhea after treatment), gastrointestinal symptoms (nagsea, vomi 
bloating, abdominal cramps), dysmenorrhea, infertility after discontin 
cf treatment, edema, chloasma or melasma which may persist after di 
continued, breast changes (tenderness, enlargement, and secretio, 
erance to contact lenses, change in corneal curvature (steepening) 
weight (increase or decrease), ge in cervical erosion and cervical 
fosse diminution in lactation when given immediately postpartum” 
estatic jaundiée, migraine, increase in size of uterine leiomyon 
rash (allergic), mental depression.. reduced tolerance to carbohydrates, 
inal candidiasis, prolactin-secreting pituitary tumors. The follwing ad 
reactions have been reported in users of O.C.s, and the association has 
neither confirmed nor refuted: premenstrual: syndrome, cataracts, che 

in libido, chorea, changes in appetite, cystitis-like syndrome, headache, 
vousness, dizziness, hirsutism, loss of hair, erythema multiforme, eryth 
nodosum. hemorrhagic eruption, vaginitis, porphyria, impaired renal func: 
INFORMATION FOR THE PATIENT (See Patient Package Insert) : 
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Be ready to offer your patients 
the special care they need. 





A New Book. GYNECOLOGICAL CYTOPATHOLOGY. 
Edited by MatiasJimenez Ayala and Francisco Nogales 
Ortiz; with 14 contributors. Reflecting the work of 16 well- 
known Spanish cytologists, this atlas amply covers 
subjects in gynecological cytology and a review of the 
hormonal, bacteriological, and organic aspects of 
cytodiagnosis. The book visually shows you technique, 
normal cytology through various stages of normal, vaginal 
cytology during inflammation and cytological studies 
during pregnancy. The excellence of the illustrations give 
clear examples of cell differentiation plus a good overview 
of normal and pathological cytology. November, 1978.285 
pages, 569 illustrations including 304 in color. Price 
$36.50. 


New 4th Edition! DIAGNOSIS AND MANAGEMENT OF 
THE FETUS AND NEONATE AT RISK: A Guide for Team 
Care. By S. Gorham Babson, M.D.: Martin L. Pernoll, M.D.; 
and Gerda lI. Benda, M.D. Thisfourth editioncontinuesits 
emphasis on the team approach to the identification and 
management of the most common problems of risk for the 
perinate. Expanded coverage includes: 

** management of infants at medium risk 
i ** techniques of feeding preterm infants of varying 
weights and gestations 
** new chapter on multiple pregnancy 
** the very low birth weight infant. 
od October, 1979. Approx. 432 pages. 98 illustrations. About 
zy 921,95. 


^" d 


` Call us for more information on these or any other 
fine Mosby references. Dial toll-free (800) 325-4177, 
extension 10; in’ Missouri, call collect (314) 872-8370, 

; extension 10 during our regular business hours. 
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A New Book! BREAST-FEEDING: A Guide for the 
Medical Profession. By Ruth A. Lawrence, M.D. 
Emphasizing early bonding through breastfeeding, this 
new book provides practical, clinical information to help 
manage the nursing mother and child from conception 
through complete weaning. Divided into two parts, the 
first section contains basic data on lactation (including 
anatomy, physiology, biochemistry and synthesis of 
human milk). Part II covers overall medical management of 
motherand baby during breastfeeding. A helpful appendix 
is also included. October, 1979. Approx. 344 pages, 92 
illustrations. About $13.95. . 
BSP 
Blackwell Scientific Publications 

Mosby is proud to be the gxclusive North American 
distributor of théug gxcPYent Blackwell Scientific 
Publications: 

A New Book! SPERMATOZOA, ANTIBODIES, AND 
INFERTILITY. Edited by Jack Cohen, D.Sc. and W. F. 
Henéry. Ch.M., F.R.C.S. May, 1979. 224 pages, 35 
illustrations. Price, $27.50. 

New 2nd Edition! HUMAN REPRODUCTIVE 
PHYSIOLOGY. Edited by Rodney P. Shearman, M.D., 
F.R.C.O.G. October, 1979. Approx. 600 pages, 90 
illustrations. About $58.50. i eiue 

ESSENTIALS OF FAMILY PLANNING. By Jose 
Barres. 1976. 148 pages, 12 illustrations. Price, $5.95. 
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Fertility restoration surgery improved 5 


1. £5. 


with Zeiss operation microscope.  .- 


Dual stereoscopic viewing 


The Zeiss Operation dpe cst 
7-P/H is designed so two surgeons 
can work face-to-face. A 1:5 zoom 
system affords penn A 
motorized magnif ES ion change. 
The slim body gives free view of the 
surgical area. Vertical position 
guarantees depth of focus over the 
entire field (not possible with 
inclined microscopes). The 7-P/H 
can be rotated through 360* and 
offers a choice of several working 
distances. Of course, the er 
Zeiss optics are unequaled for 
sharp definition and color rendition 





Simultaneous TV and still- 
camera use 


The vertolux P/H fiber optic illumi- 
nation system is so bright that two 
recerding systems, e.g. TV and still 
camera, can be used simulta 
necusly via the unique Zeiss-Urban 
dual camera adapter which attaches 
to the Zeiss beam splitter. Because 
the Deam splitter functions right 
thrcugh the optical system of the 
microscope, the field of view is 
exactly as the surgeon sees it. 

For further information on this or 
other Zeiss microscopes, write to us 
Nationwide service 


The great name in optics y 





Carl Zeiss, Inc., 444 5th Avenue, New York, N.Y. E EE -4400. Branches: Atlanta, Boston, Chicago, Houston, Los Angeles, 


San Francisco, Washington, D.C. In Canada: 4: 


Reanastomosis of the fallopian tube 
(ampullary-ampullary) 


a. Hemostasis is obtained by bipolar microforceps. 


the serosa. 


Táken bV Viétor Gomel, M.D., Professor and Chairmare Dept. of 
‘Obstetrics and Gyni'ecology, University of British Columbia, 


Vancouver. 


Valleybrook Drive, Don Mills, Ontario, M3B 2S6. Or call (416) 449- 4640 


Reanastomosis of the vas deferens 


a. Before 


b. During placement of suture. 


„© The anastomosis is completed by the approximation of 


AN 


c. Placement of suture in epididymal tube. 


Taken by Sherman J. Silber, M.D., quen " Urology and 
Microsurgery, St. Luke West Hospital, St. Louis, Missouri. 
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The patient-tested 
| laxative 


Effective in 95.4% of 8,553 patients in 44 studies 
(43 published and 1 unpublished) 


Postpartum patients [O Alfonso Goya, P., Perez Vasquez, A.: Rev Mexico Med 3: No. 16, 1968. NY 
O Baldwin, W.F.: Can Med Assoc J 89:566 (Sept. 14) 1963. O Bauer, H.: Ther Ggw 100:528 (Oct.) 
1961. C] Delmas, J.: La Med Practicienne (May) 1970. CI Duncan, A.S.: Br Med J 1:439 (Feb. 23) 
1957. [ Girotti, M., Hauser, G.A.: Praxis 53:3 (Dec. 10) 1964. C] Gonzalez Genoves, M.: Rev 
Bibliografia Med Internac No. 329 (Nov.) 1968. [ | Goodman, M.: Scientific Exhibit, AMA Clinical 
Meeting, Los Angeles (Nov.) 1962. | ] Kasdon, S.C., Morentin, B.O.: J Int Coll Sur 31:455 (April) 1959. 
L] Leandro Cuevas, M., Ramirez Varela, E.: Semana Med de Mexico 53: No. 742 (Sept. 27) 1968. 
O Monias, M.B.: Md State Med J 15:32 (Feb.) 1966. C] Peterson, W.F.: Unpublished report of 2,373 
cases of puerperal constipation, in the files of The Purdue Frederick Company. O Scott, R.S.: Western 
Med 6:342 (Dec.) 1965. | ] Suarez, J., et al.: Int Rec Med 173:639 (Oct.) 1960. [ Wager, H.P., Melosh, 
W.D.: Quart Rev Surg Obstet Gynecol 15:30 (March) 1958. Drug induced constipation O Goodman, 
M.: Scientific Exhibit AMA Clinical Meeting, Los Angeles (Nov.) 1962. O Haward, L.R.C., Hughes- 
Roberts, H.E.: Gut 3:85, 1962. Q Izard, M.W., Ellison, F.S.: Conn Med 26:589 (Oct.) 1962. C] Rider, 
J.A., Moeller, H.C.: Clin Med 72:1645 (Oct.) 1965. O Saries, H., Camatte, R.: La Provence Medicale \ 
38:3 (Dec.) 1970. O Shaftel, H.E., et al.: Angiology 11:480 (Oct.) 1960. Postsurgical patients i PR 
C Bauer, H.: Ther Ggw 100:528 (Oct.) 1961. O Corral Manrique, E., et al.: Rev La Prensa Med 

z Mexicana 32:3 (Jan.-Feb.) 1968. O Delmas, J.: La Med Practicienne (May) 1970. |] Goodman, M.: 
Scientific Exhibit, AMA Clinical Meeting, Los Angeles (Nev.) 1962. | | Leandro Cuevas, M., Ramirez 
Varela, E.: Semana Med de Mexico 53: No. 742 (Sept. 27) 1968. Elderly patients O Baujat, J.P.: Gaz 
Hopitaux 136e:455 (April) 1964. O Blanc. (Dr.) and Choux, J.: Sud Med & Chirurg No. 2486 (Nov. 30) 
1962. C] Delmas, J.: La Med Practicienne (May) 1970. |] Rousseau, G., et al.: Ouest-Med 16:129 
(Feb.) 1963. [ ] Sarles, H., Camatte, R.: La Provence Medicale 38:3 (Dec.) 1970. O Smith, C.W., 
Evans, P.R.: Geriatrics 16:189 (April) 1961. O Steigmann, F., Miller, M.: Scientific Exhibit, Am Acad Gen 
Pract, Dallas (March) 1958. Chronic constipation O Blanc, (Dr.) and Choux, J.: Sud Med & Chirurg 
No. 2486 (Nov. 30) 1962. | ] Delmas, J.: La Med Practicienne (May) 1970. |] Flintan, P., Weeden, G.D.: 
Lancet 1:497 (March 7) 1953. O Forgerit, M.: Ouest-Med 24:1955 (Nov.) 1971. O Haward, L.R.C.: Acta 
Gastro-Enterol (Belg.) 29:810 (Aug.-Sept.) 1966. O Katz, R.: Med Press 243:335 (April 20) 1960. 
C Lamphier, T.A., Ehrlich, R.: Am J Gastroenterol 27:381 (April) 1957. O Lowy, A.: Int Rec Med 
173:303 (May) 1960. O Peyton, T.R.: J Nat! Med Assoc 49:388 (Nov.) 1957. C] Sarles, H., Camatte, R.: 
La Provence Medicale 38:3 (Dec.) 1970. Obstetric patients [ ] Goodman, M.: Scientific Exhibit, AMA 
Clinical Meeting, Los Angeles (Nov.) 1962. [ ] Herland, A.L., Lowenstein, A.: Quart Rev Surg Obstet 
Gynecol 14:196 (Dec.) 1957. [] Monias, M.B.: et al.: Md State Med J 9:439 (Aug.) 1960. O Sarles, H., 

, Camatte, R.: La Provence Medicale 38:3 (Dec.) 1970. O Scott, R.S.: Western Med 6:342 (Dec.) 1965. 
LI Wager, H.P., Melosh, W.D.: Quart Rev Surg Obstet Gynecol 15:30 (March) 1958. Pediatric patients 
O Berg, l., Jones, K.V.: Arch Dis Child 39:467, 1964. [ ] Braid, F.: Med Press 231:251 (June 9) 1954. 

L] Campbell-Mackie, M.: Practitioner 183:732 (Dec.) 1959. [] Campbell-Mackie, M.: S Afr Med J 


37:675, 1963. w, E.: Arch Pediatr 77:261 (June) 1960. O Litchfield, H.R.: Scientific Exhibit, 
AMA, Chicago (Ju Moulies, A.: Gaz Med de France 68:239 (Jan. 25) 1961. 
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Unspecified (] SÉigmann, F.: Fed Proc 15:488 (March) 1956. 


. SENOKOT 


E. (standardized senna concentrate; Tablets/Granules 
natural vegetable laxative M s 
-'. Clipically established by more than two decades 
^. . Of documented experience | 


ud E. Purdue Frederick la 
» 214179 


Sy © Copyright 1979, The Purdue Frederick Company/Norwalk, CT 06856 A9457 
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RIA 
Kits for 
Pregnancy 
Management 


[RECT ASSAY, DOUBLE ANTIBODY 
CG-BETA 


iantitative and qualitative screen * Unsurpassed 
sitivity and specificity * For early pregnancy 
tection in ectopic pregnancy and prior to early 
ortion by vacuum aspiration. e For monitoring 
'rapy (along with HPL) in trophoblastic diseases. 


1S HCG-Beta RIA Qualitative Screen allows 
:urate and specific early pregnancy HCG levels at 
ime when most slide, tube and radioreceptor 

iays are negative (sensitivity 10 mIU/ml). 


3TRIOL 


surpassed in accuracy and ease of applica- 
1 * Direct serum assay (no extraction) 
ng '?I-Estriol STAT incubation times / 

lo variable extraction losses in serial if " 
erminations. 


?L 


ed by itself or in tandem with E; 
letect fetal distress. 


NUCLEAR MEDICAL SYSTEMS, INC. 
1533 Monrovia Avenue 

Newport Beach, CA 92663 

(714) 645-2111 or (800) 854-3002 
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How does one assess the risk of abnormalities from human in vitro fertilization? 135 
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Trichotine-D douche has the 
advantages common to all disposables— 
convenience, ease of use and no possi- 
bility of self-infection. 

But Trichotine-D douche is the first 
disposable with a therapeutic rationele. 
The addition of Trichotine-D douche 
to a gynecologic regimen can provide 
distinct benefits over the therapeutic 
agent alpae, During topical therapy 
Trichotine- can give the 
medicatiofi better access to infected 
vaginal mucosa. During systemic 
therapy, Trichotine-D douche quickly 
relieves the pruritus while the systemic 
agent works to clear the infection." ? 
The ingredients in Trichotine-D can 
also provide useful 
adjunctive therapy 
following gynecologic 


& 
Mon lal Vaginitis before Trichi 





The alkaline formula 
of Trichotine-D cleanses better 

than acid douches—without precipitating 

vaginal contents or “burning,” as acid 
douches tend to do. And it helps to main- g 
tain the normal vaginal environment, 
with no broad spectrum antimicrobials 
to upset the vaginal flora. In addition to 
its therapeutic benefits, Trichotine-D has 
twice the volume of the bulky, prefilled 
disposables, and it’s more compact— 
with no potential for leakage. 


References: I. Gotlib, M. H. and Adler, D. N.: Med. Times 
96:902, Sept.1968. 2. Glynn, R.: Med. Times 96:170, 
Feb. 1968. 3. Laubach, G. E. and Wilchins, S. A.: 

Cancer Cytology 13:10, July-Dec. 1973. 4. Glynn, R.: 
Obstet. Gynecol. 22:640, Nov. 1963. 


Kc Reed & Carnrick/Kenilworth, N.J. 07033 = 


The disposable douche 


that’s more than a matter of convenience. 


surgery, by reducing 

postoperative ugue ' 

Dp Trichotine-D | . 
1 DISPOSABLE DOUCHE/TWIN PACK i 
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A low level 
of estrogen with 
a high level of 
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“In deciding which Choose an oral contraceptive 








combination drug to shell stay with. ; 

initially prescribe itis * Proven effectiveness with excellent cycle control 

best to utilize the e Low dropout rate due to breakthrough bleeding.. $ - 

nabina den p EET th and spotting (based on 2.256 patients)* 

the lowest effective Months of use | 22.29. UO AEN 
Discontinuation 

dose and an d rl. Rr ee NEIN 

acceptable level of *Data on file, G. D. Searle & Co. 

'ei de effects." * Minor side effects uncommon 


Mishell, D.: Current Status of Oral Contraceptive : Low incidence cf cramping, nausea, weight gain, 
Steroids, Clin. Obstet. Gynecol. 19:743-764 breast tenderness, and irritability 


(December) 1976. f , x 
* Simplified schedule with calendarized Compack 
* Excellent record of continuation 


Please see the next page for a brief summary of prescribing information. 
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Demulen / 


(ethynodiol diacetate | mg., ethinyl estradiol 50 mcg.) 


She'll stay with it. 


Serious as well as minor side effects have been reported with the use 
of oral contraceptives. These include thromboembolic disease. The 
physician should gemain alert to the earliest manifestations of any 
symptoms of serious disease or conditions and 

discontThue oral contraceptive therapy when 
appropriate. The physician should be fully 
familiar with the complete prescribing m. 
information for this product. 
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e Indication and usage — For prevention of pregnancy. Pregnancy rate using products with 35 mcg. ethinyl estradiol 
or =50 mcg. mestranol is <1/100 woman-years. With <35 mcg. ethinyl estradiol, rate is slightly higher; with 
progestogen-only oral contraceptives (OCs), rate is about 3. Precise comparisons cannot be made. Rates for other 
methods have been published. Dose-related Thromboembolic Risk — One study showed positive association between 
OC estrogen dose and thromboembolic risk. Thus, it is prudent and in keeping with good therapeutic: t0 minimize 
estrogen exposure. Prescribe product containing the least amount of estrogen compatible with acceptase pregnancy 
rate and patient acceptance. Start new OC users on — 50 mcg. estrogen. 

C indications —Thrombophlebitis, thromboembolic disorders, cerebral vascular disease, myocar” al infarction 
or cofUnary artery disease, or past history of these; known or suspected breast carcinoma, estrogen dependent 
neoplasia, or pregnancy; undiagnosed abnormal vaginal bleeding: markedly impaired liver function; past or present, 
benign or malignant liver tumors. 

Warnings 











Cigarette-smoking increases risk of serious cardiovascular side effects from OC use. Risk increases 
* with age and heavy smoking (15 or more cigarettes/day) and is quite marked in women ove: 35. OC 
users should be strongly advised not to smoke. 

OCs are associated with increased risk of several serious conditions including venous aat arterial 
thromboembolism, thrombotic and hemorrhagic stroke, myocardial infarction, visual disorders, hepamctumors, 
gallbladder disease, hypertension, fetal abnormalities. Practitioners should be familiar with thesawailable 
information relating to these and other risks. 


1. Thromboembolic disorders and other vascular problems — Increased risk of thromboembolic anc thrombotic 


disease associated with OCs is well established. A British study showed increased relative risk for 'atal venous 
thromboembolism, 2 British and 3 U.S. studies increased relative risk for nonfatal venous thromboembatesm. Two U.S. 
studies showed increased relative risk for stroke, not shown in prior British studies. It was estimated users were 
2—11 times more likely than nonusers to manifest these diseases without evident cause. In a Brevsh study of 
idiopathic deep vein thrombosis and pulmonary embolism, projected hospitalization rates for ages 16-40 were 
47/year/100,000 users and 5 for nonusers. In a British mortality study, overal! excess mortality fromepulmonary 
embolism or stroke was 1.3— 3.4 deaths /year/100,000 users and increased with age. Cerebrovascular Disorders — In 
a U.S. study of stroke with and without predisposing causes, risk of hemorrhagic stroke was estimatedkas 2 times 
greater and thrombotic stroke 4.0— 9.5 times greater in users. Mortality trends in 21 countries indicate tat, since OC 
introduction, changes in mortality from nonrheumatic cardiovascular disease were associated with changes in the 
prevalence of OC use. The Royal College of GPs reported on its prospective study comparing users and nonusers; A 
statistically significant higher rate of reporting of cerebrovascular accidents in Takers is evident, but thenumbers are 
too small to justify an estimation of the degree of risk." They reported more superficial end deep vein 'ombosis in 
users. A 1977 analysis showed a 5-fold increased mortality in users from circulatory diseases, mainty myocardial 
infarction (MI) and hemorrhagic stroke. Excess mortality was associated with age, smoking and durataon of use. In 
1976 a British Family Planning Association study found a highly significant association between OC us=and stroke 
though total numbers were small; the increased risk for venous thrombosis and pulmonary embolism wa spout 4-fold 
and statistically highly significant. Circulatory disease mortality was significantly greater in user- Myocardial 
Infarction —An increased risk of MI associated with OC use was reported in Britain, as previously suspected. The 
morbidity study found the greater the number of risk factors for coronary artery disease (smoking, 'yaertension, 
hypercholesterolemia, obesity, diabetes, history of pre-eclamptic toxemia) the higher the MI risk, regardles: of OC use. 
OCs were considered an additional risk factor. The excess rate of fatal MI in Britain was about 3.5/year/ 0,000 users 
aged 30— 39 and 20 for ages 40— 44. (These are based on British vital statistics with acute MI death rat=s2— 3 times 
less than the U.S. Similar estimates for U.S. are 25.7 for users aged 30— 39 with predispositions vs. 1 without; for 
ages 40— 44, 86.2 vs. 5.1.) Excess hospitalization rate for nonfatal MI in Britain was about 3.5/year/10U,000 users 
aged 30— 39 and 47 for ages 40— 44. Smoking is a major predisposing condition to MI. In terms of-elative risk, 
nonsmoking OC users are twice as likely to have fatal MI as nonsmoking nonusers. Smoking users "ave a 5-fold 
greater risk of fatal MI as nonsmoking users, but a 10—12-fold greater risk than nonsmoking nonusess. Amount of 
smoking is an important factor. In determining importance of these risks, give serious consideration to ates in table 
below. Importance of other predispositions cited above in determining relative and absolute risks “as nat been 
quantified; it is likely the same synergism exists, but perhaps to a lesser extent. 


Estimated Mortality Rate from Myocardial Infarction per 100,000 Women/Year 









Aged 30-39 Aged 40— 44 
Users Nonusers Users Nonuse's 
All smokers 10.2 26 62.0 15.8 
2-15 cigarettes daily 13.0 51 78.7 31.3 
< 15 cigarettes daily 47 0.9 28.6 55 
Nonsmokers 18 12 10.7 "s 
Smokers and nonsmokers 54 1.9 32.8 11.5 
Risk of Dose—Reports of thromboembolism after use of OCs with =50 mcg. estrogen received by drug safety 


committees in Britain, Sweden and Denmark were compared with the distribution expected from mamet research 
sales estimates. A positive correlation was found between estrogen dose and reporting of thronmeempolism, 
including coronary thrombosis, in excess of that predicted by sales. OCs with —100 mcg. estrogen wese-sssociated 
with higher thromboembolism risk than those with 50— 80 mcg. The authors suggested that estrogen \uantity may 
not be the sole factor. Any influence of progestogens was not considered, which may be responsibze-for certain 
discrepancies in the data. No significant differences were noted between OCs containing the same estrogen dose nor 
between ethinyl estradiol and mestranol. Studies on thromboembolic risk with progestogen-only OCs lave not been 
done. Cases have been reported for these OCs and they are not presumed free of excess risk. In a U.S. cese-cortrolled 
study, relative risk of OC use 1 month before hospitalization for various types of thromboembolism was calculated. If 
relative estrogenic potency and possible influence of different progestogens are ignored, OCs may bewaivided into 
those with <100 mcg. and those with =100 mcg. estrogen. For all cases combined, larger doses were associated with 
only slightly higher relative risk; for idiopathic cases relative risk was doubled with larger doses, but contecence limits 
overlapped and differences were not significant. Apparently there was no increased risk for cases with 
predispbsitions. Thromboembolic risk in users and nonusers increases with age. OCs have been considered an 
independent risk factor. Excess Mortality from Circulatory Diseases —A U.K. prospective study estimated annual 
mortality from circulatory diseases for OC users and nonusers according to age, smoking habits and dusation of use. 

Excess mortality was 20/100,000 users (5 for ages 15— 34, 33 for ages 35— 44, 140 for ages 45— 49), ‘ne risk being 
concentrated in older women, long-term users, and smokers. Interrelationships of age, smoking and duration of use 
could not be examined, nor could effects of conti uoys vs. intermittent use. Though circulatory mortality was increased 
10-fold in users of >5 years, all deaths were in Women over age 34. Until more under-35 users of 5+ continuous years 
are available, size of relative risk for this age group cannot b£*iftven. Risk of circulatory disease may hawe persisted 
after discontinuance of OCs. One study estimated risk of death with various contraceptive methods, each estimate 
including risk of method (e.g., thromboembolism f6r OCs) plus risk due to pregnancy or abortion in cases of method 
failure. This latter risk varies with effectiveness. It concluded mortality with all methods is low and seow that of 
childbirth, except for OC users over 40 who smoke. Heavy smokers have double the risk of smokers as : class, light 
smokers about half. Mortality associated with OC use in nonsmokers over 40 is higher than with any other method in 
that age group. Lowest mortality is with the condom or diaphragm backed up by early legal abor ion. Risk of 
thromboembolic and thrombotic disease associated with OCs increases with age after 30 and, for MI is further 
increased by hypertension, hypercholesterolemia, obesity, diabetes, history of pre-eclamotic toxemia, enc especially 
cigarette smoking. Based on current data, the chart gives gross estimates of risk of death from circulates disorders 
associated with OCs: 





Risk is: A—very high, B— high, C — moderate, D — low. Age: <30 30-39 =40 
Heavy Shnokers (=15/day) C B A 
ight Siapker$ (<15/day) D C B 
kers, no predispositions D CD C 

smokers, with predispositions C CB BA 





Physician and patient should be alert to earliest manifestations of thromboembolic anc thrombotic d verders (e.g., 
thrombophlebitis, pulmonary embolism, cerebrovascular insufficiency, coronary artery disease myocardial 
infarction, retinal thrombosis, mesenteric thrombosis). Should any of these occur or be suspected, disscntinue OCs 
immediately. A 4—7-fold increased risk of postsurgery thromboembolism was reported in user- if feasible 
Ne OCs at least 4 weeks before elective surgery or during prolonged immobilization and do not resumeuntil at 
weeks postsurgery. Thromboembolic risk may be increased for users with blood types A, B or ^E. 2. Ocular 
fesions—Neuro-ocular lesioms such as optic neuritis or retinal thrombosis have been associated with OCs 
Discontinue if there is unexplained, gradual or sudden, partial or complete loss of vision; proptosis or diplopia; 
papilledema; or evidence of refinal vascular lesions. Institute diagnostic and therapeutic measures. 3. -s:cinama — 
Long-term estrogen in certain animals increases carcinomas such as those of breast, uterus, cervix, wayina, ovary, 
liver, pituitary. Some synthetic progestogens, none currently in OCs, increase incidence of benign ant malignant 
mammary nodulés in dogs. There is now evidence that estrogens increase risk of human endometrial carcinoma. In 
several case-conffMed studies increased relative risk (3.1— 13.9 times) associated endometrial canora with 
prolonged estrogen for menopausal symptoms. Risk was independent of other known risk factors andiffepended on 
„duration of usg and dose. This is supported by increased endometrial cancer incidence since 1969 in 8 US areas with 


cancer-reporting systems, which may be related to rapidly expanding estrogen use. There is no evidence that natural 
estrogens are more or less hazardous than synthetics at equi-estrogenic doses. Of the first 30 cases of endometrial 
carcinoma imOC users under 40, those without predispositions (e.g.. irregular bleeding before OCs, polycystic ovaries) 
occurred nearly always with no-longer-marketed sequential OCs. No statistical association is reported suggesting 
increased emdometrial cancer with combination or progestogen-only OCs, though individual cases have been 
reported. Studies show no increased breast cancer with OCs or estrogens. However, greater risk was noted in OC users 
with benign breast disease or long-term (2— 4 years) use. Risk of breast cancer with menopausal estrogens rose and 
further increzsed with duration of follow-up. Decreased benign breast tumors in OC users is well known. Some studies 
Suggested increased risk of cervical dysplasia. erosion and carcinoma in long-term users; cause and effect is not 
established. Cervical microglandular hyperplasia has been reported. In summary, there is no confirmed evidence from 
human studies of increased cancer risk with OCs. Close surveillance is, however, essential. In undiagnosed persistent 
or recurrent abnormal vaginal bleeding, consider nonfunctional causes and take appropriate diagnostic measures to 
rule out mai:gnancy. Carefully monitor users with a strong family history of breast cancer or with breast nodules, 
fibrocystic disease, recurrent cystic mastitis, abnormal mammograms, or cervical dysplasia. 4. Hepatic adenomas, 
hepatomas, hamartomas. regenerating nodules. focal! nodular hyperplasia, hemangiomas  hepatocellular 
carcinoma. zic. have been associatec with OCs. In study OC formulations with high "hormonal potency" were 
associated with Migher risk, Though benign these hepatic lesions may rupture and cause fatal hemoperitoneum in 
short- or long-term users. Two studies related risk to duration of use, being much greater after —4 years. Consider 
such lesions:n users with abdominal pain, tenderness, mass or shock. About 25% present with abdominal masses; up 
to half with acute hemoperitoneum. Routine radiologic and lab studies may not be helpful; liver scans may show a 
focal defect. Hepatic arteriography or CAT may be useful in diagnosis. Hepatocellular carcinoma was noted in a few 
users. OCs are contraindicated in case of past or present, benign or malignant liver tumors. 5. Use in or immediately 
preceding pregnancy, birth defects, malignancy in offspring —Estrogens or progestogens during early pregnancy may 
seriously damage offspring. Females exposed in utero to DES and other nonsteroidal estrogens may have increased 
risk of vaginal or cervical cancer, Though OCs may not enhance this risk, monitor such patients carefully. From 
30— 90% of DES-exposed women develop benign vaginal or cervical adenosis, which could be premalignant. Males so 
exposed maydevelop urogenital defects. Other estrogens may mimic DES. Reports relate fetal exposure to female sex 
hormones and congenital anomalies, e.g., multiple anomalies described by VACTERL for vertebral, anal, cardiac, 
tracheoesophageal, renal and limb defects. There appears preferential expression by males. There was a 4.7-fold 
increased risk of limb-reduction defects in infants exposed in utero to sex hormones (OCs, hormonal withdrawal 
pregnancy tests or treatment for threatened abortion). Some exposures were very short, being only a few days. 
Cardiovascular defects in children exposed to female hormones, including OCs, during early pregnancy occurred at 
18.2/1000 births, compared to 7.8 for those unexposed (P<.05). Female sex hormones were used for threatened or 
habitual abortion, but there is considerable evidence estrogens are ineffective and no evidence progestogens are 
effective. Triploidy and possibly other polyploidy may be increased in abortuses from women becoming pregnant soon 
post-OC. These aimost always abort spontaneously. It is unknown if spontaneous abortion is increased soon after 
stopping OC: Satety of OCs in pregnancy has not been demonstrated. Rule out pregnancy in using OCs and always 
consider it i withdrawal bleeding does not occur. If 2 consecutive periods are missed rule out pregnancy before 
continuing. luser deviates from regimen, consider pregnancy at first missed period and withhold OCs. If pregnancyis 
confirmed, a»prise patient of potential fetal risks and discuss continuation of pregnancy. Users discontinuing for 
pregnancy should»use alternative contraception for 3 months before attempting to conceive, though this is not based 
on precise ‘nformation. Do not use progestogen-only or progestogen-estrogen drugs as pregnancy tests. 
B. EAE risk. surgically confirmed, appeared after 2 years’ use and doubled after 4— 5 years in 1 study; 
it appeared in 6—12 months’ use in another. 7. Carbohydrate & lipid metabolism — Decreased glucose tolerance 
occurs in a significant number of users; carefully observe diabetic and prediabetic patients. Triglycerides and total 
phospholipids may increase. 8. Elevated blood pressure (BP) occurs in some users in a few months, and degree may 
relate to progestagen dose. Hypertension prevalence in users is no higher than in nonusers in the first year, but 
increases with longer exposure; in the 5th year it is 242-3 times the first year. Age is strongly correlated with 
hypertension in users. Those with history of elevated BP (hypertension), pre-existing renal disease, history of toxemia 
orelevated BP in pregnancy, familial tendency to hypertension or its consequences, or history of excessive weight gain 
or fluid retention during menstrual cycles may be more likely to develop elevated BP on OCs and thus should be 
monitored closely Even though elevated BP may be in the "normal" range, do not ignore clinical implications. Follow 
closely, partieulariy those with other risk factors for cardiovascular disease or stroke. High BP may or may not persist 
after stopping OCs. 9. Headache — Onset or exacerbation of migraine or development of headache of a new pattern 
that is recument, persistent or severe requires stopping OCs and evaluating cause. 10. Bleeding irregularities — 
Breakthrough bleeding (BTB), spotting and amenorrhea are frequent reasons for discontinuing. In LER in all cases 
of irregular bleeding, consider nonfunctional causes. In undiagnosed persistent or recurrent bleeding, rule out 
pregnancy ormalignancy. If pathology is excluded, time or change to another product may suffice. Change to a higher 
estrogen OC only when necessary as this may increase thromboembolic risk. Those with a history of oligomenorrhea or 
secondary amenorrhea or without established regular cycles may be anovulatory or amenorrheic after discontinuing. 
Those with such problems should be so informed and other methods encouraged. Post-use anovulation, possibly 
prolonged, may occur in women without previous irregularities. Higher incidence of galactorrhea and of pituitary 
tumors (e.g. adenomas) has been associated with postpill amenorrhea. One study reported 16-fold increased 
prevalence c' pituitary prolactin-secreting tumors in patients with postpill amenorrhea when galactorrhea was 
present. 11. Ectopics —In failures with combination OCs, the ratio of ectopic to intrauterine pregnancies is no higher 
than in nonusers. There may be an increased risk of ectopics after discontinuing. 12. Breast feeding — cs may 
decrease quantity.and quality of milk. A small fraction of OC steroids appears in milk. Effects if any on the child are 
unknown. If teasible defer OCs until efter weaning. 13. Infertility may occur in women discontinuing OCs, which 
appears independent of duration of use. While impairment diminishes with time, there is still an appreciable 
difference inmulliparous but not parous women after 30 months; difference is negligible after 42 months. 
Precautions— Conduct complete history and physical prior to OC use and annually thereafter. Include breasts, 
abdomen ane pelvis, with BP, pap and lab tests. Pre-existing uterine leiomyomata may enlarge. Mental depression 
may occur; with positive history, observe carefully and discontinue if serious recurrence. Fluid retention may occur; 
prescribe casitiously and monitor carefully in convulsive disorders, migraine, asthma, or cardiac, hepatic or renal 
dysfunction. History of jaundice in pregnancy increases risk of recurrence on OCs; observe carefully and discontinue if 
jaundice occurs. Steroids may be poorly metabolized in liver dysfunction and should be given cautiously. Tryptophan 
metabolism may be disturbed and result in pyridoxine deficiency; megaloblastic anemia has been reported. Serum 
folate may bedepressed and may be exacerbated in post-OC pregnancy. Advise pathologist of OC use when submitting 
specimens. Endoerine and liver function tests may be altered; repeat abnormal tests after stopping for 2 months. 
These have een observed: increased BSP retention and other abnormalities in liver function tests; increased 
prothrombin-and coagulation factors VII, VIII, IX, X; decreased antithrombin Ill, increased platelet aggregability; 
increased thvroid- binding globulin leading to increased circulating total thyroid hormone (PBI, T*); decreased T^ 
uptake, unaWered free T*; decreased pregnanediol excretion; reduced metyrapone response; increased blood 
transcortin, cortieosteroid, triglyceride, phospholipid; reduced serum folate; impaired glucose tolerance; altered 
plasma traceminerals. Influence of prolonged OC use on pituitary, ovarian, adrenal, hepatic, or uterine function, or on 
immune response is not established. OCs may mask onset of climacteric. Information for patients — see patient 
labeling. Drug interactions —OC effectiveness may be decreased and more BTB occur with rifampicin, isoniazid, 
ampicillin, neomycin, penicillin V, chloramphenicol, sulfonamides, nitrofurantoin, barbiturates, phenytoin, 
primidone, phenylbutazone, analgesics, tranquilizers, antimigraines. OCs may alter effectiveness of drugs such as 
oral anticoagulants, anticonvulsants, tricyclic antidepressants, antihypertensives, vitamins, hypoglycemics. 


Adverse Reactions —Increased risk of the following serious adverse reactions has been associated with OCs: 
thrombophlesitis and thrombosis; pulmonary embolism; myocardial infarction and coronary thrombosis; cerebral 
thrombosis; cerebral hemorrhage; hypertension; gallbladder disease; benign adenomas and other hepatic lesions, 
with or without intra-abdominal bleeding; congenital abnormalities. There is evidence of association between the 
following conditions and OCs, though confirmatory studies have not been done: mesenteric thrombosis; Budd-Chiari 
syndrome, newro-acular lesions, e.g., retinal thrombosis and optic neuritis. The following have been reported with OCs 
and are believed drug related: nausea, vomiting, gastrointestinal symptoms, breakthrough bleeding, spotting, 
change in menstrual flow, dysmenorrhea, amenorrhea during and after use, infertility post-OC, edema, chloasma or 
melasma, which may persist post-OC, breast changes (tenderness, enlargement, secretion), weight changes, change 
in cervical exosiom and secretion, endocervical hyperplasia, lactation decrease, cholestatic jaundice, migraine, 
enlarged uterine leiomyomata, allergic rash, mental depression, reduced carbohydrate tolerance, vaginal 
candidiasis, change in corneal curvature (steepening), intolerance to contact lenses. The following have been 
reported andassociation has not been confirmed or refuted: premenstrual-like syndrome, cataracts, libido changes, 
chorea, appetite changes, cystitis-like syndrome, headache, paresthesia, nervousness, dizziness, auditory 
disturbances: rhinitis, fatigue, backache, hirsutism, scalp hair loss, erythema multiforme or nodosum, hemorrhagic 
eruption, itching, vaginitis, porphyria, impaired renal function, anemia, pancreatitis, hepatitis, colitis, gingivitis, 
lupus erythematosus, rheumatoid arthritis, pituitary tumors (e.g., adenoma) with amenorrhea and/or galactorrhea 
after use, endometrial, cervical and breast carcinoma. e 

Acute overdosage — Serious ill effects have not been reported after large acute doses of OCs in young children, but 
nausea and withdrawal bleeding might occur. e 
Important note —Full prescribing information should be consulted prior to use and is available on request. 
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Obstetrician/gynecologist needed 
for OB/GYN Department of 
growing multi-specialty medical 
group, a qualified Health Main- 
tenance Organization in New 
England. Requires strongly qual- 
ified physician to work with mid- 
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Professor level on its full time fac- 
ulty. Qualifications include Board 
certification or eligibility and demon- 
strated ability and interest in teach- 
ing, research and patient care. If 
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James R. Scott, M.D. 
Professor and Chairman 
Department of Obstetrics . 
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University of Utah Medical Center 
Salt Lake City, Utah 84132 
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Its not just physicians who have 
made Ovral and Lo/Ovral the leading 


oral contraceptives. 





ts patients, too. Since June 1970, physiciàns have 


written more new prescriptions for Ovral 
than for any other oral contraceptive — at 
any dose.' 

And shortly after its introduction in 
1975. Lo/Ovral became the most fre- 
quently prescribed oral contraceptive con- 
taining less than 50 mca estrogen.* 

A history this good has to be based 
largely on patient-acceptance. This is 
attested by the low drop-out rates in 
clinical trials for both 50 mcg Ovral and 
30 mca Lo/Ovral. 

50 mcg Ovral and 30 mcg Lo/Ovral: 
distinguished by norgestrel. 
Serious as well as minor adverse reactions have been 
reporied following the use of all oral contr 
The phys S ne lert to their « 
festations 
shou id av id 
Warnings 
accompa 
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with 0.05 mg ethinyl estradiol. 
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Each tablet ‘contains 0.3 mg norgestrel 
with 0.03 mg ethinyl estradiol. 
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ETC PES RAST 


IN BRIEF: 

Indications and Usage—OVRAL® and LO/OVRAL® are 
indicated for the prevention of pregnancy in women who elect to 
use oral contraceptives (OC's) as a method of contraception. 
Contraindications—OC’s should not be used in women with any 
of the following conditions; 1. Thrombophlebitis or thromboembolic 
disorders. 2. A past history of deep-vein thrombophlebitis or 
thromboembolic disorders. 3. Cerebral-vascular or coronary-artery 
disease. 4. Known or suspected carcinoma of the breast. 5. Known 
or suspected estrogen-dependent neoplasia. 6. Undiagnosed 
abnorgal genital bleeding. 7. Known or suspected pregnancy (see 
Warning No. 5). 

Warnings 

Cigarette smoking increases the risk of serious 
cardiovascular side effects from oral contr: use. 
This risk increases with age and with heavy smoking (15 
or more cigarettes per day) and is quite marked in 
women over 35 years of age. Women who use oral 
contraceptives should be strongly advised not to smoke. 
The use of oral contraceptives is associated with increased risk 
of several serious conditions, including thromboembolism, 
stroke, myocardial infarction, hepatic adenoma, gall bladder 
disease, hypertension. Practitioners prescribing oral 
contraceptives should be familiar with the following 
information relating to these risks. 


1. Thromboembolic Disorders and Other Vascular Problems: An 
increased risk of thromboembolic and thrombotic disease 
associated with use of OC's is well-established. Three principal 
studies in Great Britain and 3 in the U.S. have demonstrated 
increased risk of fatal and nonfatal venous thromboembolism and 
stroke, both hemorrhagic and thrombotic. These studies estimate 
that users of OC's are 4 to 11 times more likely than nonusers to 
develop these diseases without evident cause. 
CEREBROVASCULAR DISORDERS-—In a collaborative American 
study of cerebrovascular disorders in women with and without 
predisposing causes, it was estimated that the risk of hemorrhagic 
stroke was 2.0 times greater in users than nonusers and the risk of 
thrombotic stroke was 4 to 9.5 times greater in users than in 
nonusers. 
MYOCARDIAL INFARCTION (MI)—An increased risk of MI 
associated with use of OC's has been reported, confirming a 
previously suspected association. These studies, conducted in the 
found, as expected, that the greater the number of underlying 
risk factors for coronary-artery disease (cigarette smoking, 
hypertension, hypercholesterolemia, obesity, diabetes, history of 
preeclamptic toxemia) the higher the risk of developing MI, 
regardless of whether the patient was an OC user or not. OC's, 
however, were found to be a clear additional risk factor. In terms of 
relative risk, it has been estimated that OC users who do not smoke 
(smoking is considered a major predisposing condition to MI) are 
about twice as likely to have a fatal MI as nonusers who do not 
smoke. OC users who are also smokers have about a 5-fold 
increased risk of fatal MI compared to users who do not smoke, but 
about a 10- to 12-fold increased risk compared to nonusers who do 
not smoke, Furthermore, amount of smoking is also an important 
factor. In determining importance of these relative risks, however, 
baseline rates for various age groups must be given serious 
consideration. Importance of other predisposing conditions 
mentioned above in determining relative and absolute risks has not 
as yet been quantified; quite likely the same synergistic action exists, 
but perhaps to a lesser extent. 
RISK OF DOSE-In an analysis of data derived from several 
national adverse-reaction reporting systems, British investigators 
concluded that risk of thromboembolism, including coronary 
thrombosis, is directly related to dose of estrogen in OC's. 
Preparations containing 100 mcg or more of estrogen were 
associated with higher risk of thromboembolism than those 
containing 50-80 mcg. Their analysis did suggest, however, that 
quantity of estrogen may not be the sole factor involved. This 
finding has been confirmed in the U.S. 
ESTIMATE OF EXCESS MORTALITY FROM CIRCULATORY 
DISEASES—A large prospective study carried out in the UK 
estimated the mortality rate per 100,000 women per year from 
diseases of the circulatory system for users and nonusers of OC's 
according to age, smoking habits, and duration of use. Overall 
excess death rate annually from circulatory diseases for OC users 
was estimated to be 20 per 100,000 (ages 15-34—5/ 100,000; ages 
35-44—33/ 100,000; ages 45-49—140/ 100,000), risk being 
concentrated in older women, in those with long duration of use, 
and in cigarette smokers. It was not possible, however, to examine 













e interrelationships of age, smoking, and duration of use, nor to 


compareeeffects of continuous vs. intermittent use. Although the 
study showed a 10-fold increase in death due to circulatory diseases 
in users for 5 or more years, all these deaths occurred in women 35 
or older. Until larger numbers of women under 35 with continuous 
use for 5 or more years are available, it is not possible to assess 
magnitude of relative risk for this younger group. 

Available data from a variety of sources haya bwen analyzed to 
estimate risk of death associated with various methods ov 
contraception. Estimates of risk of death for each method includ 
combined risk of contraceptive method (e.g. thromboembolic an: 
thrombotic disease in the case of OC's) plus Rsk attributable to 
pregnancy or abortion in event of method failure. This latter risk 
varies with effectiveness of method. The study concluded that 
mortality associated with all methods of birth control is low and 
below that associated with childbirth, with the exception of OC's in 
women over 40 who smoke. Lowest mortality is associated with 
condom or diaphragm backed up by early abortion. Risk of 


æ thromboembolic and thrombotic disease associated with OC's 


increases with age after about 30 and, for MI, is further increased by 
hypertension, hypercholesterolemia, obesity, diabetes, or history of 
'eeclamptic toxemia, and Vots nud cigarette smoking. 
Physiciaa and patient should be alert to earliest manifestations of 
thromboémbolic and thrombotic disorders (e.g., thrombophlebitis, 
pulmonary embolism, cerebrovascular insufficiency, coronary 
causa tctinal thrombosis, and mesenteric thrombosis). Should 
arf of thee occur or be suspected, the drug should be 


+ discontinued immediately. A 4- to 6-fold increased risk of 


post: ry thromboembolic complications has been reported in 
OC users. If feasible, OC's should be discontinued at least 4 weeks 

9 before surgery of a type associated with increased risk of 
thromboembolism or prolonged immobilization. 

e lor Lesions—There have been reports of neuro-ocular lesions 

* su ptigneuritis er retinal thrombosis associated with use of 

+ OCS. Discontinue OC's if tere is unexplained, sudden or gradual, 
partial or complete loss of vision; onset of proptosis or diplopia; 
papilledema; or retinal-vascular lesions, and institute appropriate 
@ gnostic and therapeutic measures. 
€. Carcinoma—Long-term continuous administration of either 
natural or*synthetic estrogen in certain animal species increases 
frequency of carcinoma of the breast, cervix, vagina, and liver. 
Certain synthetic progestogens, none currently contained in OC's. 
have been notéd to.increase incidence of mammary nodules, 


aa 


benign and maligrant, in dogs. In humans, 3 case-control studies 
have reported an increased risk of endomerial carcinoma 
associated with prolonged use of exogenous estrogen in 
postmenopausal women. One publication reported on the first 21 
cases submittec by physicians to a registry ef cases of 
adenocarcinoma cf the endometrium in women under 40 on OC's. 
Of cases found n women without predisposng risk factors (e.g., 
irregular bleeding at the time OC’s were first-given, polycystic 
ovaries), nearly all occurred in women who kad used a sequential 
OC. These are no longer marketed. No evidence has been reported 
suggesting increased risk of endometrial cancer in users of 
conventional combination or progestogen-only OC's. Several 
studies heve found no increase in breast cancer in women taking 
OC's or estrogens. One study, however, while also noting no overall 
increased risk of breast cancer in women on OC's, found an excess 
risk in subgroups of OC users with documented benign breast 
disease. Reduced occurrence of benign breast tumors in users of 
OC's has been well-documented. In summary. there is at present no 
confirmed evidence from human studies of increased risk of cancer 
associated with OC's. Close clinical surveillance of all women on 
OC's is, nevertheless, essential. In all cases ofundiagnosed 
persistent or recurrent abnormal vaginal bleeding, appropriate 
diagnostic measures should be taken to rule out malignancy, 
Women with a strong family history of breast cancer or with breast 
nodules, fibrocystic cisease, or abnormal mammograms should be 
monitored with particular care if they elect to use OC's. 

4. Hepatic Tumors—Benign hepatic adenomas have been found to 
be associated with use of OC's. One study shewed that OC's with 
high hormonal potency were associated with higher risk than lower 
potency OC's. Although benign, hepatic adenomas may rupture 
and may cause death through intra-abdomina: hemorrhage. This 
has been reported in short-term as well as long-term users. Two 
studies relate risk with duration of use of OC's-the risk being much 
greater after 4 or more years’ use. While hepatic adenoma is rare, it 
should be considerec in women presenting abdominal pain and 
tenderness, abdominal mass or shock. A few cases of hepatocellular 
carcinoma have been reported in women on OC's. Relationship of 
these drugs to this type of malignancy is not known. 

5. Use in or Immediately Preceding Pregnancy. Birth Defects in 
Offspring, and Malignancy in Female Offspring—Use of female sex 
hormones—both estrogenic and progestationa! agents—during 
early pregnancy may seriously damage the offspring. It has been 
shown that females exposed in utero to diethyliitilbestrol, a 
nonsteroida estrogen, have increased risk of developing in later life 
a form of vaginal.or cervical cancer ordinarily extremely rare. This 
risk has been estimated to be of the order of 1 in 1,000 exposures 
or less. Althcugh there is no evidence now that OC's further 
enhance risk of developing this type of malignancy, such patients 
should be monitored with particular care if theyelect to use OC's. 
Furthermore. 30 to 90% of such exposed women have been found 
to have epithelial changes of the vagina and cervix. Although these 
changes are histologically benign, it is not knows whether this 
condition is a precursor of vaginal malignancy. Male children so 
exposed may develop abnormalities of the urogenital tract. 
Although similar data are not available with use ef other estrogens, 
it cannot be presumed they would not induce similar changes. An 
increased risk of congenital anomalies, including'heart defects and 
limb defects, has been reported with use of sex kormones, including 
OC's, in pregnancy. One case-control study estimated a 4.7-fold 
increase in risk of limb-reduction defects in infants exposed in utero 
to sex hormones (OC's, hormonal withdrawal tests for pregnancy, 
or attempted treatment for threatened abortion)"Some exposures 
involved only a few days. Data suggest that risk of limb-reduction 
defects in exposed fetuses is somewhat less than-1 in 1,000 live 
births. In the past, female sex hormones have been used during 
pregnancy in an attempt to treat threatened or habitual abortion. 
There is considerable evidence that estrogens are ineffective for 
these indications, anc there is no evidence from well-controlled 
studies that progestogens are effective. There is some evidence that 
triploidy and possibly other types of polyploidy are increased 
among abortuses from women who become pregnant soon after 
ceasing OC's. Emoryes with these anomalies are virtually always 
aborted spontaneously. Whether there is an overall increase in 
spontaneous abortion oí pregnancies conceived soon after 
stopping OC's is unknown, It is recommended that, for any patient 
who has missed 2 consecutive periods, pregnancyshould be ruled 
out before continuing OC's. If the patient has not adhered to the 
prescribed schedule, tne possibility of pregnancy should be 
considered at time of first missed period, and further use of OC's 
should be withheld until pregnancy has been ruled.out If pregnancy 
is confirmed, the patient should be apprised of theypotential risks to 
the fetus, and advisability of continuation of the pregnancy should 
be discussed. It is also recommended that women who-discontinue 
OC's with intent of becoming pregnant use an altemate form of 
contraception for a period of time before attempting to conceive. 
Many clinicians recommend 3 months, although ne precise 
information is available on which to base this, The administration of 
progestogen-estrogen combinations to induce withdrawal bleeding 
should not be used as a test of pregnancy. 

6. Gallbladder Disease—Studies report increased risk o! surgically 
confirmed gallbladder disease in users of OC's ancestrogens. In 
one study, increased risk appeared after 2 years’ use and doubled 
after 4 or 5 years’ use. In cne of the other studies, increased risk 
was apparent between 6 and 12 months’ use. 

7. Carbohydrate and Lipid Metabolic Effects Decrease in glucose 
tolerance has been observed in a significant percentage of patients 
on OC's. For this reason, prediabetic and diabetic patients should 
be carefully observed while on OC's. Increase in trigiycesides and 
total phospholipids has been observed in patients on OC's; clinical 
significance of this finding remains to be defined. 

8. Elevated Blood Pressure—Increase in blood pressure has been 
reported in patients on OCs. In some women, hypertension may 
occur within a few months of beginning OC's. In the ! st year of use, 
prevalence of women with hypertension is low in users and may be 
no higher than that of a comparable group of nonusers. Prevalence 
in users increases, however with longer exposure, amd in the 5th 
year of use is 2¥ to 3 times the reported prevalence in the Ist year. 
Age is also strong y correlated with development of hypertension in 
OC users. Womer who previously have had hypertension during 
pregnancy may be more likely to develop elevation c: blood 
pressure on OC's. Hypertension that develops as a result of taking 
OC's usually returns to normal after discontinuing the drug. 

9. Headache—Onset or exacerbation of migraine or development 
of headache of a new pattem which is recurrent, persstent, or 


severe, requires discontinuation of OC's and evaluation oí the cause. 


10. Bleeding Irregularities—Breakthrough bleeding, spotting, and 
amenorrhea are frequent reasons for patients discontinuing OC's. 
In breakthrough bleeding, as in all cases of irregular vaginal 
bleeding, nonfunctional causes should be borne in mmd. In 
undiagnosed persistent or recurrent abnormal bleeding from the 
vagina, adequate diagnostic measures are indicated to rule out 
pregnancy or malignancy. If pathology has been excluded. time or 
change to another OC may solve the problem. Changing to an OC 
with a higher estrogen content, while potentially usefuisin minimizing 


menstrual irregularity, should be done only if necessary, since this 
may increase risk of thromboembolic disease. y 
Women with past history of oligomenorrhea or secondary A 
amenorrhea or young women without regular cycles may have a 
tendency to remain anovulatory or to become amenorrheic after 
discontinuing OC's. Women with these preexisting problems should , 
be advised of this possibility and encouraged to use other methods. 
Post-use anovulation, possibly prolonged, may also occur in wemer? 
without previous irregularities. 

11. Ectopic Pregnancy—Ectopic as well as intrauterine pregnancy 

may occur in contraceptive failures. ` 

12. Breast-feeding—OC's given in the postpartum period may ° 
interfere with lactation and decrease quantity and quality of breast 
milk. Furthermore, a small fraction of the hormones in OC's has 

been identified in the milk of mothers on OC's; effects, if any, on the 
breast-fed child have not been determined. If feasible, defer OC's 

until infant has been weaned. 


Precautions—GENERAL--1. A complete medical and family 
history should be taken prior to initiation of OC's. Pretreatment and 
periodic physical examinations should include special reference to 
blood pressure, breasts, abdomen and pelvic organs, including Pap.@ 
smear and relevant laboratory tests. As a general rule OC's should 
not be prescribed for longer than 1 year without another physical 
examination. 

2. Under influence of estrogen-progestogen preparations, pre- 
existing uterine leiomyomata may increase in size, 

3, Patients with history of psychic depression should be carefully 
observed and the drug discontinued if depression recurs to a 
serious degree. Patients becoming significantly depressed while on 
OC's should stop OC's and use an alternate method to try to 
determine whether the symptom is drug-related. 

4. OC's may cause some degree of fluid retention. They should be 
prescribed with caution, and only with careful monitoring, in patients 
with conditions which might be aggravated by fluid retention, suc 

as convulsive disorders, migraine syndrome, asthma, or cardiac or 
renal insufficiency. 

5, Patients with a past history of jaundice during pregnancy have an 
increased risk of recurrence while on OC's. If jaundice develops, 
OC's should be discontinued. 

6. Steroid hormones may be poorly metabolized in patients with 
umpsuen liver function and should be administered 

with caution. 

7 OC users may have disturbances in normal tryptophan 
metabolism which may result in a relative pyridoxine deficiency. 
Clinical significance is undetermined. 

8. Serum folate levels may be depressed by OC's. Since the 
Pregnant woman is predisposed to development of folate deficiency 
and incidence of folate deficiency increases with increasing e 
gestation, it is possible that if a woman becomes pregnant shortly 
after stopping OC's, she may have a greater chance of developing 
folate deficiency and complications attributed to this deficiepcy. 

9. The pathologist should be advised of OC therapy when relevant 
specimens are submitted 

10. Certain endocrine- and liver-function testsand blood components 
maybe affected by estrogen-containing OC's: a. Increased 
sulfobromophthalein retention. b. Increased prothrombin and 
factors VII, VIII, IX, and X; decreased antithrombin 3; increased 
norepinephrine-induced platelet aggregability. c. Increased thyroid- 
binding globulin (TBG) leading to increased circulating total-thyroid 
hormone, as measured by protein-bound iodine (PBI), T4 by 
column, or T4 by radioimmunoassay. Free T3 resin uptake is 
decreased, reflecting the elevated TBG; free T4 concentration is 
unaltered. d. Decreased pregnanediol excretion. e. Reduced 
response to metyrapone test. 

Information for the Patient—See Patient Package Labeling. 


Drug Interactions—Reduced efficacy and increased incidence of 
breakthrough bleeding have been associated with concomitant use 
of rfampin. A similar association has been suggested with 
barbiturates, phenylbutazone, phenytoin sodium, and ampicillin. 


Carcinogenesis—See Warnings on carcinogenic potential of OC's. 
Pregnancy —Category X. See Contraindications, Warnings. 
Nursing Mothers—See Warnings. 


Adverse Reactions—An increased risk of these serious adverse 
reactions has been associated with use of OC's (see Warnings): 
thrombophlebitis, pulmonary embolism, coronary thrombosis, 
cerebral thrombosis, cerebral hemorrhage, hypertension, 
gallbladder disease, benign hepatomas, congenital anomalies. 
There is evidence of an association between the following 
conditions and use of OC's although additional confirmatory 
studies are needed: mesenteric thrombosis, neuro-ocular lesions, 
e.g. retinal thrombosis and optic neuritis. 

The following adverse reactions have been reported in patients on 
OC's and are believed to be drug-related. Nausea and/or vomiting, 
usually the most common adverse reactions, occur in approximately 
10 percent or less of patients during the first cycle. Other reactions, as 
a general rule, are seen much less frequently or only occasionally 
Gastrointestinal symptoms (such as abdominal cramps and bloating); 
breakthrough bleeding, spotting, change in menstrual flow; 
dysmenorrhea, amenorrhea during and after treatment, temporary 
infertility after discontinuance of treatment; edema; chloasma 

or melasma which may persist; breast changes: tenderness, 
enlargement, and secretion; change in weight (increase or decrease); 
change in cervical erosion and cervical secretion: possible diminution 
in lactation when given immediately postpartum; cholestatic jaundice; 
migraine; increase in size of uterine leiomyomata; rash (allergic); 
mental depression; reduced tolerance to carbohydrates; vaginal 
candidiasis; change in corneal curvature (steepening), intolerance to 
contact lenses. s 
The following adverse reactions have been reported in users of 
OC's, and the association has been neither confirmed nor refuted: 
premenstrual-like syndrome, cataracts, changes in libido, chorea, 
changes in appetite, cystitis-like syndrome, headache, nervousrf®ss, 
dizziness, hirsutism, loss of scalp hair, erythema multiforme, e 
erythema nodosum, hemorrhagic eruption, vaginitis, porphyria. 
Acute Overdose—Serious ill effects have not been reported 
following acute ingestion of large doses of OC's by young children. 
Overdosage may cause nausea, and withdrawal bleeding may occur 
in females. $ 
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Maternal serum n alpha- fetoprotein screening: 


Promise not yet fulfilled 


HENRY L. NADLER, M.D. 
JOE LEIGH SIMPSON, M.D. 
Chicago, Illinois 


"ALPHA- FETOPROTEIN (AFP) concentration in amni- 
~~ otic fluid has been shown to be a useful marker for the 
intrauterine detection of neural tube defects (NTDs). 
This embryonic substance, a glycoprotein of uncertain 
function, is primarily produced by the yolk sac and 
fetal liver. Elevated levels. of AFP found in amniotic 
fluid in the presence of a fetus with a NTD presumably 
results fromi direct leakage through the open sac. Al- 
though the elevation of AFP is nonspecific, iie., found 
in fetal death and other congenital malformations, its 
use in conjunction with ‘ultrasonography permits ap- 
proximately 90% of significant NTDs to be identified. 


Determination of.amniotic fluid AFP is ‘presently rec- 


ommended in pregnancies known to be at increased 
risk for NTDs because of family history, previous child 
or parent with NTD where the risk is 296 to 596, and 
as a screening technique when amniocentesis is per- 


forined in the second trimester for other genetic 


defects. ; 
During the past few years, a number of studies have 


. ~ documented the usefulness of maternal serum AFP for 


t 


4 


ihe detection of NTD. Initially, this approach was 
limited to high-risk pregnancies and was always utilized 
in conjunctton with amniotic fluid AFP assays. More 
rec€ntly, several large poe screening programs have 
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documented the potential efficacy of maternal serum 
AFP for the intrauterine detection of NTD. Through 
this app-oach, the identification of approximately 80% 
to 8596 of all cases of NTD is possible. Despite this 
promisimg beginning, we believe that routine materr.al 
serum screening, as has been proposed, is not warranted 
at this lime. 

Many problems preclude our recommending vide: 
spread. screening at this time. They include technical 
probleras zelated to the assay and its interpretation, 
large numbers of false positive elevations of AFP com- 
pared to the number ultimately associated with NTD, 
and, firally, the obvious dearth of patient and physi- 
cian education. di 38 

Determination of ATP ca can be performed by a num- 
ber of immunologic assay procedures, The accuracy of 
repeat samples is good; however, the values vary from 
one laboratory tc another. This problem could readily 
be overcome with the availability of international stan- 
dards. Although not yet commercially available in this 
country, ve anticipate the possible release by the Food 
and Drug Administration of high-quality reagents pr p 
pared oy zommeicial laboratories. A major difficul;y f$ m 
the absolute requirement for standardization of nor- ° 

mal values. This will require large numbers of samples 


- 


from «aca gestational wéek. Accurate gestational data9 * 


ing is mandatory as the levels of AFP significantly 
change between 13 and 32 weeks. 


s pom Cg 
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e In several pilot studies, initial serum AFP =vels were 
found to be elevated in approximately 6% tc 8% of all 
pregnant women screened between 15 and £9 weeks. 

` When repeat serum samples were analyzed, =% of the 
original population still had elevated AFP levis. Ultra- 
sonographY revealed that in 50% of these —ses, the 
elevated values could be explained on the basis of 
incorrect gestational dating (35%) or multrle preg- 
nancies (15%). If one performs amniocentess in the 
remaining patients, (2% of the original poculation), 
approximately 1296 will have a significantly elevated 
level of amniotic fluid AFP indicative of NTD. The 
reason for the elevated serum AFP value in th=remain- 
ing 85%, in which normal amniotic fluid AZP levels 
were found, is unclear, A small. group, as ye not well 
defined,appears to be related to low birtk weight. 
Further investigations are required to define this. en- 
tire group if we are to utilize this informatior <linical- 
ly. In the attempt to detect these NTDs, larze num- 
bers of false positive values are enccuntere- which 
require sophisticated follow-up facilities, i luding 
personnel and equipment, and, probably 4^ more 
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importance, substantial unnecessary parental anxiety is 


eugendered. 
Appropriate public and professional education re- 
gzrcing the goals and problems of the program is 
réqLired before such a screening program is imple- 
mented. We must ensure access to facilities for follow- 


uf prenatal diagnosis and for potential termination : 


of pregnancy. The requirements for maternal AFP 
sc-eening should be similar to those proposed by the 
N.:tional Academy of Sciences in their publication Ge- 
neic S creening— Programs, Principles and Research.! 

* Zn conclusion, maternal serum AFP screening is an 


: exci.ng and potentially valuable aid for the determi- 


naicn of fetal well-being. We urge and encourage 
su »port for the development of carefully designed and 
coatrolled pilot studies but do not recommend or sup- 
port mass maternal serum AFP screening at this time. 


REFERENCE . ` 
1. Genetic Screening—Programs, Principles and Research, 
Neshington, D. C., 1975, National Academy of Sciences. 
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Weight gain and the outcome of pregnancy 


RICHARD L. NAEYE, M.D. 


Hershey, Pennsylvania 


' This study determined the relationship of maternal weight gain in pregnancy to its outcome. Mothers 
who were ovérweight at the start of pregnancy had the fewest fetal anc neonatal deaths with a 
16 pound weight gain at term. The optimal weight gain for normally prcportioned mothers was 
20 pounds and for underweight mothers 30 pounds. For all three grours perinatal mortality rates 
increased with weight gains less or more than these optimal values. Very .ow or very high 
pregnancy weight gains had only a modest influence on the frequency of zommon placental and 
fetal disorders. However, once orie of these disorders was established, mortality rates from it 
usually increased severalfold when mothers had very low or very high weight gains. 


(AM. J. OBSTET. GYNECOL. 135:3, 1979.) . 


Stupres in both the United States and the United 
Kingdom have found that perinatal mortality rates are 


„lowest when maternal pregnancy weight-gains are be- 


tween 24 and 27 pounds." ? These studies did not fully 
consider the’ possible role of maternal nutritional re- 
serves. Thus, it is not known if obese or very thin 
women have the same optimal weight gain as do 
women with more normal proportions. It is also not 
known if such maternal factors as age, parity, race, in- 
come, antenatal medical care, cigarette smoking, blood 
pressure, and prior unsuccessful pregnancies influence 
optimal weight gain values. Finally, it would be of in- 


. terest to know how various pregnancy weight gains re- 


late to mortality rates from specific placental and fetal 
disorders. Such knowledge might give clues to the 
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mechanisms by which weight gain affects the outcome 


- of pregnancy. An understanding of such mechanisms 


would strengthen, the credibility and perhaps the 
influence of dietary advice given to pregnant women. 
We explored all of these issues using data collected 
from a large prospective study of pregnancy. 


Patients and methods 


The Collaborative Perinatal Project of the National 
Institue of Neurological and Communicative Disor-* 
ders ar.d Stroke provides a unique opportunity to study 
the relationship of weight gain to the outcome of preg- 
nancy. Data from this study strSitgly influenced the 
1970 Nazional Acaderfy of Sciences conclusion that 
optimal veight gain in pregnancy is 94 to 27 pounds.*? 
The Colaborative Project prospectively followed the 
course of 53,518 pregnancies in 12 United States hospi- 
tals Eetveen 1959 and 1966 and systematically re- 
corded events of gestation, labor, delivery, and the sub- 
sequent course of the infants to 8 years of age.! The e 
present author reviewed the clinical and postmortem. 
material, including microscopic sections, from the fetal 


and neonatal deaths in this study. Four specially e 


trained technicians reviewed microscopic sections from 


the 5lazentas to standardize the recognition and re- qf 
aoe . . . >t 
cording of abnormalities. Nonroutine abnormalities ~ 


were checked by the author, - 
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Fig. 1. Overweight mothers had the fewest fetal anc neonatal 
deaths with a 15 to 16 pound weight gain in term pr» gnancies. 
The optimal gain for normally proportioned mothers was 20 
pounds and for underweight mothers 30 pounds. W':h weight 
gains 220 pounds, underweight mothers had sigaificantly 
lower perinatal mortality rates than those of motaers who 
were not undérweight (P « 0.005). The underweigh mothers 
in question had fewer losses to amniotic fluid infectns, pre- 
mature rupture of the fetal membranes, and major c-ngenital 
anomalies. 


We utilized single-born infants in the stud? in an 
attempt to determine if a 24 to 27 pound weigh gain is 
optimal for all singleton pregnancies or requires mod- 
ification for specific subgroups of mothers. In . study 
based on an optimal 27 pound weight gain a term, 
Hytten ad Leitch? found the average weight gein was 
8.5 pounds at 20 weeks and 19 pounds at 30 weeks of 
gestation. We used these and intermeciate va_ues to 


* establish an optimal cumulative weight gain fo- each . 


week of pregnancy. We then divided each mcther's 
total pregnancy weight gain by the optimal weight gain 
value for the length of her pregnancy. When multi- 
plied by 100 this value was theemother's weight gain in 
percent of the optimal value. Most subsequent armlyses 
were based on these percent values. To help evzluate 
the influence of maternal prepregnancy nutritioral re- 
serves on pregnancy outcome, each mother's preoreg- 
nancy weight for height was calculated in percent of 


September 1, 1979 - 
Am. J. Obstet. Gynecol. 


Table I. Desirable weights for height, 
medium-frame women, as published by the 
Metropolitan Life Insurance Company 


l Height (inches) | Weight (pounds): 





Under 58 100 
58 102 
59 : y 104 
60 107 
61 110 
62 M" 113 
63 j 116 
64 ` : 120 
65 123 
66 128 
67 . 132 
68 136 
69 140 
70 144 
71 . 148: 
79 152 
Over 72 > . 155 





f 


placeata. Primary and secondary diagnoses were ab- * 
signed to each fatal case. The primary diagnosis was 
intended to identify the disorder that initiated the 
cours? to death. For example, hemorrhage may have : 


_ caused preterm delivery and a neonatal death but both 


were attributed to placenta previa if placenta previa 
caused the hemorrhage. Primary diagnoses were used 
to identify the cause of death so each death appears 
only oace as such, and the perinatal mortality rates for 
each ciagnostic category are mutually.exclusive. The 
diagncsis of amniotic fluid infection syndrome was as- 
signed when acute funisitis and inflammation of the 
subchcrionic plate of the placenta were present. All of 
the infants who died with this diagnosis had acute con- 
genital pneumonia. For this diagnosis the fetal mem- 
branes had to be intact at the onset of labor when the 
labor was preterm, i.e., «259 days of gestation. Previ- 
ous studies have shown that bacteria are responsible 
for most, if not all, of these infections. 

Cases were placed in the abruptio placentae category 
when g-oss inspection showed an adherent retropla- 
cental clot with depression or disruption of the under- 
lying placental tissue or when there were otherwise 
classical findings including external or occult bleeding.® 
The infants who died had evidences of antenatal 


$ » mean desirable values as published by the Metrope litan 

. Life Insurance Co.! (Table 1). Prepregnancy we ghts 

* were recorded from interview information given by 

+ mothers at their first or second antenatal visits for med- 
"Ue. ical care. 

LIA Wa Cases may appear in more than one diagnostic 

$ t Categórysin the case counts of the various disorders if 

* more thah one diagnosis was made on the infant and 


hypoxia, ie., aspirated squames in their lungs and 
petechia? on the serosal surfaces of their visceral or- 
gans. Cazes were placed in the category of large placen- 
tal infarets when one or more infarcts were greater 
than 3 cm in diameter. To attribute death to sugh in- 
farcts, 2596 or more of the placenta had to be infarcted 
and ther? had to be no other explanation for post- 
mortem evidences of antenatal hypoxia, i.e., aspirated 


a 


€ o 


. 
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Table II. Perinatal mortality rates for pregnancies that lasted 20 weeks or longer are shown by mother' s 


Weight gain and outcome of pregnancy 5 


prepregnant weight for height and weight gain at the end of pregnancy 









Mother's pre- 
pregnancy body weight 


Perinatal mortality rates (fetal + neonatal deaths/1,000 births) 
classified according to pregnancy weizht gain (percent of optimal values) 












in % of Metropolitan Life 
Insurance Co. destrable values 


Under 90 154.9 (71)* 57.9 (553)* 

. 90-109 111.5 (592)* 39.3 (3,258)*" 
110-135 69.5 (763)* 37.5 (2,268)+ 
Over 135 63.2 (732)§ 30.8 (975) 
Total . 82.0 (2,158)* . 39.0 (7,054)* 





Total 


28.4 (740)t 











43.0(1,902)* 18.1 (2,155) 33.0 (4,821) 
26.1 (6,482) 22.1 (9,831) 25.7 (3,117) — 928.5 (22,780) 
26.8 (3,278) 27.0 (4,293) 36.7 (2,099)t 33.0 (12,701) 
32.1 (871) 35.0 (1,001) 48.2 (684)? 40.6 (4,263) 
28.6 (11,933) 23.5 (16,780) 31.9 (6,640)* — 81.4 (44,565) 











The <25% weight gain category include mothers who lost weight during pregnaacy (29% of total cases in category). Thin and 
normally proportioned mothers had the lowest perinatal mortality rates wher pregnancy weight gains were 80% to 120% of 
optimal values. Overweight mothers had the lowest perinatal mortality rates witk lower weight gains. For all maternal body builds, 
perinatal mortality rates were high with pregnancy weight gains <25% or > 120% of optimal values. P values compare the lowest 
rate in each prepregnancy weight category (underlined value) with all other va ues in that prepregnancy weight category. 


*P < 0.001. 
TP «0.1. 
P < 0.05. 
8P < 0.005. 
[P < 0.01. 


squames in the lungs and petechiae on the serosal sur- 
- faces of the visceral organs.’ The diagnosis of placenta 


previa was made when the placenta encroached on the 
cervical os.* Fetal or neonatal deaths were due to pre- 
mature separation of the placenta, blood loss, or the 
consequences of premature delivery. 

The diagnosis of rhesus erythroblastosis fetalis was 
based on the following criteria: rising titers of maternal 


,rhesus antibodies, hepatosplenomegaly, positive direct 


Coombs test on the cord blood, and anemia in the new- 
born infant. Those who died had erythroblastic hy- 
perplasia in the bone marrow, spleen, and liver. Umbil- 
ical cord compression included cases of cord prolapse, 
breech, deliveries in which the head compressed the 
cord, and instances where the cord was ughtly wound 
about the infant's neck. RE 

` To reduce the number of variables to be considered, 


' cases with the following pregnancy factors were ex- . 


cluded from the analyses: hydramnios, oligohydram- 
nios, one or more maternal hematocr:t values less than 


' 2096, maternal diabetes mellitus, prediabetes, or gesta- 


tional diabetes as defined by any postprandial or glu-. 
cose tolerance test blood glucose value >200 mg/dl, 
organic heart disease, active tuberculosis, known al- 
coholism, drug addiction, or uterine leiomyomas. Cases 
were also excluded in which the mothers prepreg- 


“nancy body weight or height was not known. After all 


* of these exclusions, 44,565 cases remained for analysis. 


Results 
In mothefs with desirable or less than desirable pre- 
pregnancy body weights according to the Metropolitan 


table, perinatal mortality rates were lowest when preg- 


nancy weight gains were 80% to 120% of optimal val- 


ues (Table II). Such mothers had a fivefold increase in 
fetal and neonatal losses when their weight gains were 
<25% of tnes optimal values. Very thin mothers had 
the highes: perinatal mortality rates in the study with 
very low wzigat gains and the lowest perinatal mortal- 
ity rates in the study with optimal weight gains (Table 
IL). At terra their lowest perinatal mortality rate corre- 
lated with a 30 pound weight gain (Fig. 1). The most 
overweight mothers had the lowest perinatal mortality 
rate when :heir weight gains were only 24% to 54% of 
optimal values (Table II). In term pregnancies the 


. most favcrable weight gain for very overweight 


mothers was .5 to 16 pounds (Fig. 1). The outcome of 
pregnancy was less affected by variations in weight gain 
in overweigh: than in nonoverweight women. How- 
ever, overweight mothers had higher perinatal mor- 


tality rates in most weight gain categories than those, 


of more rormally propornaned mothers (Table II. 
Fig. 1). 

Weight z zain had its greatest A A with dá out- 
come of pregnancy when the offspring were male and 
had blood group B and the mothers had 1+ or greater 
acetonurie recorded in one or more urine samples 
tested during pregnancy (Table III). The following 
factors did not significantly influence the relative dif- 


.ferences in perinatal mortality rates between maternal 
weight gain categories: maternal age, parity, race, fam- 
- ily income, number of maternal visits for antenatal 


medical cere, mother's cigarette smoking during pregy 

nancy, and prior unsuccessful pregnancies. s 
There were only modest increases in the frequencies 

of most common placental and fetal disorders with very 


low or vezy high pregnancy weight gains (Table 1v) 
However, once one of these disorders was established : 
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e Table III. Correlation of perinatal mortality rate and maternal weight gain 











F*rinatal mortality»rates "fetal + neonatal deaths/1,000 births) 











classifzd according to pregnarcy weight gain (percent of optimal values) 


80-120 


Over 120 


Infant: . Uo wing d n . 
Male 84.3 (1,150) 32.1 (3,549) 27.6 (6,092) 22.8 (8,905) 35.3 (3,828) 7 
Female 67.3 (1,189) 27.5 (3,674) 22.6 (6,138) 20.4 (8,235) 23.8 (3,404)* 

Blood type B 39.6 (328) -9.2 (1,091) 15.6 (1,797) 8.7 (2,630) 8.8 (1,131) 
Blood type A 14.7 (545) 9.9 (2,126) 15.0 (3,701)£ 7.8 (5,290) 6.9 (2,021) ` 
Blood type O 22.8 (967) 8.6 (3,167) 13.1 (5,528)+ 9.5 (7,681) 11.3 (3,009) 
Mother: l ' 
Gestational acetonuria (one or more specimns) f 
Present 117.3 (162) . 26.5 (344) 35.9 (557) 23.4 (768) ` 69.8 (301) * 
Absent 65.6 (2,372; t 37.1 (2,872) 33.8,(3,791) : 33.5 (5,402) 31.4 (2,261)8 


Hypertension during pregnancy 


— 38.8 (1,214) 23.9 (2,188) 


Acute , 52.3 (516) 22.2 (3,473) 25.6 (2,031) 
Chronic 81.5 (135) _ 2.6 (247) 43.7 (349)§ 39.3 (458)8 37.8 (291) 
Normotensive ,67.9 (1,885) 16.4 (6,358) 22.0 (11,087) . 19.1 (15,531) 27.5 (6,193) 
Edema of face and hands (on one ar more zntenatal medical visits) : : 5 
Present 64.2 (452) . 4.8 (1,553) 21.9 (3,290) 19.8-(6,160) 24.0 (3,164) ' 
Absent : 75.3 (1,846) . 7.7 (5,758) 27.4 (9,171) 24.7 (11,202) t: 35.8 (3,717)* 





The «2596 weight gain category includes mothers who lost weight. . : 

Maternal weight gain had its greatest correlatior. with perinatal mortality rates when the offspring were male and had blood . 
group B and the mothers had acetonuria. Pregnances that lasted 20 weeLs.or longer are included in the table. Number of cases ina * 
category are in parentheses. The <25% weight gair category includes mothers who lost weight. P values compare male with female 
infants, blood type A or O with type B (stillborn-infants not included, presence and absence of acetonuria, acute’ or chronic 
hypertension with normotension, and presence and absence of edema. S 

*P < 0.01. 

. TP « 0.05. 2€ 4 
£P « 0.1. A 
$P < 0.005. , IN : E ui. 


Table IV. Maternal pregnancy weight gains compared to frequencies of placental, umbilical cord, and . | 
fetal disorders ' . ; His 










, Frequenc: of disorder per 1,000 births classified according to optimal weight gain (96). 








- Disorders ^ 80-120 Ovr120 «@ 
Amniotic fluid infections: l E ; 
160 (1,665) 


176 (80010) ^^ 














Gestational age 20-37 wk. 212 (670)* , 188 (1,5460)t. 170 (2,184) ) 
Gestational age 38-44 wk. 143 (1,635)1 ' 105 (5,705) 104 (9,952) ' 112 (14,160) 130 (5,236)t 
<| .Abruptio placentae: : : : 
Dior EN Gestational age 20-37 wk. _ 65 (538)t 50 (1,481)* 54 (2,215)= 41 (2,921) 32 (1,626) 
Gestational age 38-44 wk. 18 (1,571) 18 (5,624) 12 (9,907) . 12 (14,113) 14 (5,146) 
Large placental infarcts: E : g 
, Gestational age 20-37 wk. 30.2 (530) 38 (1,266) 28 (1,905) 33 (2,526) 34 (1,453) 
Gestational age $844 wk. _. 30 (1,319) 37 (4,879)8 32 (8,698) 34 (12,627) 29 (4,685) 
l Placenta previa: ~ > ` ` A f i 
Gestational age 20-37 wk. 23 (518) 20 (1,464) 15 (2,195) . 16 (2,900) - 14 (1,611) 
Gestational age 38-44 wk. 4 (1,569) 4 (5,592). 4 (9,860) 4 (14,049) 3 (5,104) 
Rh erythrobiastosis fetalis: "M ` i 1 
Gestational age 20-37 wk. 5 (637) 6(1,522) — 7 (2,234) 4 (2,940) 4 (1,639) 
Gestational age 38-44 wk. 1 (1,528) 2 (1,819): 3 (9,857) 3 (14,061) 2 (5,129) 
we Umbilical cord compression: $ i 
Gestational age 20-37 wk. 87 (598) - 68 (1,442) 70 (2,172) , 68 (2,853) 66 (1,587) 
: T Gestational age 38-44 wk. 81 (1,520) 82 (5,482) 85 (9,703) _ 85 (13,880) 85 (5,060) ` 
There were only modest increases in the frequercies of several commen placental, umbilical cord, and fetal disorders with very 
. Yow or very high maternal pregnancy weight gain.. The <25% weight gain category includes mothers who lost weight during 
"m * prégnancy. $^ e 
e. P values compare jis lowest value in a disease category (underlined). Numbers cf cases are in parentheses. - e 
“ee *P « 0.02. , T I f 
MES c ee ee "A T. de d x 
. ,  tP«0.005. : ‘ l 
e $P < 0.05. . . : i isn 
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Table V. Fetal deaths classified according to placental, umbilical cord, or fetal disorder and 


optimal maternal weight gain 





Weight gain and outcome of pregnancy 7 











Percent with disorder. who died classsied according to optimal weight gain (%) 








Under 25 


_ Disorders 


Amniotic fluid infections:. 


Gestational age 20-37 wk. 28.9 (142)* 19.3 (290) 
Gestational age 38-44 wk. 2.6 (233) 1.7 (597) 
Abruptio placentae: . . ; ; 
Gestational age 20-37 wk. 34.4 (41) 29.7 (74) 
Gestational age 38-44 wk. 23.8 (21)* 12.2 (74) 
Large placental infarcts: 
Gestational age 20-37 wk. 75.0 (16)8 29.2 (48) 
Gestational age 38-44 wk. 2.5 (89) : 1.7 (179) 
Placenta previa: e fn 
Gestauonal age 20-37 wk. 57.1 (14)* 10.3 (29) 
Gestational age 88-44 wk. 16.7 (6) 13.0 (23) 
Rh erythroblastosis fetalis: — . 
Gestatiorial age 20-37 wk. 66.7 (3 77.8 (9) 
Gestational age 38-44 wk. — 15.4 (13) 
. Umbilical cord compression: ý 
Gestational age 20-37 wk. 1.9 (52) 3.1 (98) 
: Gestational age 38-44 wk. 1.6 (123) _ 1.3 (452) . 





21.8 (372) 16.4 (530) 20.6 (267) 
` 14 (1,085) 1.1(1,585) 2.5 (680)t 

29.9 (190) 35.8 (119) 28.8 (59) 
4.2 (118) 4.6 (174) 11.4 (70)t 

24.5 (53) 20.2 (84) 12.2 (49) 
2.9 Q7E) 1.6 (498) 3.0 (135) 
15.2 33) 15.2 (46) 4.3 (23) 
2.8 136) 2.0 (51) 0 

46.7.15. 91.6 (12) 100.0 (7) 
12.0 25° 10.5 (88) 33.3 (12) 
3.9 152) 0.5 (194) 3.8 (104) 
0.5 1825) 05 (1,180) 0.7 (499) 





. Once a placental, umbilical: cord, or fetal disorder was established the chance of death usually increased severalfold when 
mothers had very low or very high pregnancy weight gains. This was particularly true in term gestations. The «2596 weight gain 


category includes mothers who lost weight during pregnancy. 


P values compare the lowest value in a disease category (underlined). Numbers of cases are in parentheses. 


*P < 0.02; 
TP < 0.05. 
iP«0.L 
$PO0001. > ; 


the chance of death usually increased severalfold when 
mothers had very low or very high pregnancy Weight 
gains (Table V). : 

. Analyses were undertaken to determine what influ- ` 
ence rionnutritional factors might have on the findings 
of the study. The principal norinutritional factors that 
influence pregnancy weight gain are extracellular fluid 
volume including edema and the volume of amniot- 
ic fluid and abnormal fetal growth related to chro- ' 
mosomal abnormalities, nonchromosomal congenitál 
anomialies, congenital viral infections, subnormal 
uteroplacental blood flow, and maternal diabetes mel- 
litus. As previously noted, mothers who had hydram- 
nios or diabetes mellitus were excluded from the 
analyses. Additional exclusions of cases with recog- 


- nized oligohydramnios or congenital viral infections 


had no significant influence on the findings of the 
study. Gravid women who had. clinically recognized 
edema of the hands and face had abcut the same rela- 


-^ tive perinatal mortality rate differences between weight 


gain categories as did.those without recorded edema 
(Table HI). Congenital anomalies of either chromo- 
somal or n&nchr omosomal origin were responsible for 
6% of the greater perinatal mortality rate in the <25% 

than in the 80% to 120% pregnancy weight gain cate- 
gory. Subnormal uteroplacental blood flow manifests 
itself by causing large placental infarcts, abruptio pla- 


centae, and marked placental growth retardation.® 7 
These three disorders combined were, responsible for 
only 13% of the greater perinatal mortality rate in the 
<25% than in the 80% to 120% weight gain category. 


‘Cominent "E . 

The s:udy shows-that a mother's optimal weiglit gain 
in pregnancy depends on her body build. Optimal 
weight gain for an overweight mother is only about half 


of that for a very chin one. The simplest explanation is 


that overweight mothers have more adipose tissue and 


‘thus greater caloric reserves on which the fetus can 


draw than do tinderweighe gravid women: Nonadipose 
nutriticnal reserves may also be greater in overweight 
mothers because cells in many orgaris aside from 
adipose tissue are larger in obese; than in thin indi- 


‘viduals 3° 


Since maternal caloric intake has a large influence on 
pregnancy weight gain, some might i interpret findings 
in the present study as an indication to limit dietary 
calories ir. overweight gravid women. A caution must 


be observed, The weight-for-height standard that we 7 


used does not distinguish between overweight due to 
obesity and overweight related to a large; lean body 


mass as would be seen in some very muscularewomen® 


There is no guarantee that caloric limitation would 
have tie same effect on both overweight groups. 
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s Other factors must also be considered in liet deci- 
sions that relate to pregnancy. The fetus is ezception- 
ally dependent on maternal nutritional.reser-es when 
mothers have very lów weight gains. Mothers usually 
store 7 pounds or more of depot fat during p-egnancy 
as an energy bank, part of which is normally used dur- 
irig the last trimester when the nutritional neels of the 
fetus are at their peak.” Women who are thinand lose 
weight or have very low weight gains during pregnancy 
likely use their. own protein at times as fuel © supply 
their own needs and those of the fetus. The quantity 
and balance of amino acids and other rutrients 
supplied from such maternal reserves may rot be as 
favorable to the fetus as those largely derived from 
dietary intake. Even large stores of depot fa. do not 
seem to ensure an optimal outcome of pregnarzy when 
weight gains are very low or miothers lose weight. 
Overweight mothers in the lowest weight gain -ategory 
had perinatal mortality rates twice those of overweight 
mothers with somewhat larger weight gains. 


Not enough information is currently avarable to . 


know which of a number of possible metabolis abnor- 
malities might be responsible for the excessive perina- 
tal mortality rates associated with very low pr gnancy 
weight gains or weight losses. The finding that :nany of 
these excessive losses are associated with maternal 
acetonuria may be a clue. Studies have shown hat hy- 


perketonemia and several other metabolic abrormali- ` 


ties develop sooner and are more severe in p-egnant 
women who fast for several days than in nonp 'egnant 
women who fast.!> !? Whatever the mechanizm, low 
weight gains are associated with only a small inc-ease in 
the frequencies of most of the common placertal and 
fetal disorders but a large increase in death rates once 
the diseases are established. The effect is gre .test in 
underweight mothers who presumably have the small- 
est nutritional reserves. An explanation might >e that 
metabolic abnormalities associated with low maternal 
weight gain impair fetal defenses against stres. This 


would explain why the ‘ingreased mortality rites in. 


low-weight gain gestations were due to a wide variety 
of seemingly unrelated disorders and why mortality 
rate increases were greatest when the infants were male 
and, had blood type B. Both being male and raving 
blood type B increase the risk of death when infants are 
placed under certain types of stress.'* ' 

There is another possible explanation for the high 

erinatal mortality rates associated with low pregnancy 
weight gains. In some instances chronic ill healt of the 
fetus or mother could lead to reduced maternal weight 


gain by restricting the mother's fat accumulation. water 
storage, and the normal growth of her blood ve-lume. 
US . 
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Thi: is an attractive hypothesis but it would seem to 
exp.ain only a small portion of the deaths associated 
with low weight gain. Studies have repeatedly shown 
that maternal blood: volume does not normally expand 
in hypertensive gestations so the characteristic conse- 
quences of hypertension, large placental infarcts, and 
abruptio placentae might be expected to have their 
highest frequencies in low-weight gain gestations.® 7 
Suck. was not the case in the present study. The fre- 
quercy of large placental infarcts was almost unaf- 
fected by low maternal weight gains and the frequency 
of atruptio placentae increased only in preterm infants 
(Tatle IV). The increased frequency of placenta previa 
in lcw-weight gain pregnancies can be as easily ex- 
plaired by the suboptimal site of the placenta, which 
may restrict its perfusion and growth, as by the conse- 
quences of chronic fetal ill health.* Amniotic fluid in- 
fections were more frequent in low—weight gain gesta- 


- tions but this was not due to any apparent ill health in: 
the fetus or mother but to a greater proportion of black" 


women than of white.women in the low-weight gain 
categories. Black fetuses as compared to their white 
counrerparts grow more slowly and have twice the no 
quenzy of amniotic fluid infections, 

We have found some evidences that maternal over- 
eating may have an adverse effect on the fetus. Perina- 


tal mortality rates increased when mothers gained : 


more than 32 pounds at term, no matter what their 
weigkt for height prior to pregnancy. This increase in 
the mortality rate was not due to the complications of 
maternal hypertension, edema, or diabetes mellitus. 
The responsible mechanisms again appear to exert 
their main influence on the fetus. High weight gains 
were usually associated with only a small increase in the 
frequencies of common placental and fetal disorders 


buta arger increase in their perinatal mortality rates. 


Almost all of this mortality rate associated with high 
weigh: gain was in male offspring, again highlighting 
the vulnerability of. male. offspring to biological ad- 
versity. 

' Results of the study indicate that the fetus may be 
more vulnerable to maternal dietary deficiencies and 
excesses than has often been assumed. This can be de- 
duced from the excess of fetal and neonatal deaths in 
low-weight gain gestations in which there was no evi- 
dence of subnormal uteroplacental blood flow or of a 
primary growth disturbance in the fetus. There are 
other evidences that maternal nutrition during preg” 
nancy zan affect the vulnerability of the fetus and neo- 
nate to disease. We have recently foumd that zinc 
deficiency in gravid women predisposes to amrfotic 
fluid bacterial infections.* It has also been shown. that 
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. undernourished neonates are less. immunocompetent 


and thus more vulnerable to infection than are those 


who are well nourished. !® 


Informed consént was obtained fcr data collected in 


the study. Most of the statistical analyses were per- 
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formed ky Mr. Joseph Dixon. Professor Frank Hyttem, 
Clinical Research Center, Harrow, United Kingdom, 
and Dr. Trederick Battaglia, Department of Pediatrics, 
University of Colorado School of Medicine, made valu- 
able suggestions during the course of the study. 
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- Effect of diabetes mellitus on amniotic fluid 
lecithin/sphingomyel n ratio and respiratory 


distress syndrome 


LUIS B. CURET, M.D. 
RONALD W. OLSON, M.D. 
JACK M. SCHNEIDER, M.D.* 


RICHARD D. ZACHMAN, 
Madison, Wisconsin 


Pu.D., M.D. 


Ninety-eight insulin-dependent diabetic pati ats were cared for Jing 108 pregnancies following 
an ambulatory program aimed at close conl of blood sugar lr vels. The incidence of respiratory 
distress syndrome (RDS) in these patients «as not different fren :hat in nondiabetic patients. Fetal 
pulmonary maturity seemed to progress at 1 normal rate as ev-enced by an equal incidence of 
mature lecithin/sphingomyelin (L/S) ratios & various stages of gestation in diabetic and nondiabetic 
_ patients. There was no evidence that Class 3 and C diabetic patients have delayed fetal lung : 
maturation or that Class E, F, and R patienz have acceleratedamaturation: It is concluded that 
careful metabolic control of the pregnant dizbetic patient-resulte ir a normal. process of fetal 
pulmonary maturation without increased risL of RDS. eM J. OBSTET, GYNECOL. 135: 10, 1979.) 


THE ASSOCIATION between maternal diabeses mel- 
litus, the lecithin/sphingomyelin (L/S) ratio irrzhe am- 


niotic fluid, and respiratory distress syndrome "RDS) in ` 


the newborn infant. has beeri a subject of con.-oversy. 
Robert and colleagues? reported an incidence of RDS 
of 23.4% in infants of diabetic mothers in co-trast to 


` 1.396 among nondiabetic control subjects: En after 


correction for risk factors they showed that tl= risk of 

RDS in infants of diabetic mothers was approximately 

six times that of infants of nondiabetic mothes. | 
Both Dahlenburg and colleagues? and Cruz and as- 


sociates' have reporjed a high incidence of RES in the > 


presence of mature L/S ratios in their diabetic 2opula- 
tions. Farrell * and Mueller-Heubach and co—orkers?’ 
haye also questioned the prognostic value of the L/S 


From the Department of Gynecology and Obstetr=, 
University of Wisconsin School of Medicine, anc the 
Wisconsin. Perinatal Center at Madison Generat Hospital. 


Received for publication July 31, 1978. 
Accepted October 6, 1 978. 


+ Reprint requests: Dr. Luis B. Curet, Perinatal Center, 
', 202 S. Park St., Madison, Wisconsin 53715. 


*Present address: Department of Obstetrics and. 
. Meu. Center for Health Sciences, Univerzey of 
ennessee, 800 Madison, Ave., Memphis, Tenne=se i 
36163. 


rat? n diabetic pregnancies. More recently, however; 


Ga3be and colleagues demonstrated an incidence of 
RIS of 3% among their diabetic population which was 
not different from the incidence of RDS in their non- 
dia»eic patients. They concluded that a mature, L/S 
rat was a reliable predictor of fetal pulmonary matu- 


' rit} in pregnancies complicated by diabetes. Similar 


core lasians were reached by Tehobroisky, and, as- 
socatss.! 

The present study summarizes our experience at the 
Unversity of Wisconsin with RDS in a diabetic popula- 
tior managed according to a strict protocol which em- 
phasized careful control of blood suger and ambula- 
tor- care with a minimum of Wespirsipanbnis. 


Material and methods 

£. total of 98 insulin- -dependent diabetic patients 
were cared for during 108 pregnancies from 1978 
through 1976. Eighty-four patients attended the High- 


Risz Obstetrics Clinic at the University of Wisconsin 


Per.natal Center and 14 attended that at the University 


of Tennessee Medical Center. A total of 161 L/S ratio 


determinations were made in 95 patients. Ih the other 
thrze patients amniotic fluid could not be obtained. 
The distribution of patients by class is shown in Table 
I. «ll patients were managed according to a very spe- 


7002-9378/79/170010--04800.40/0 © 1979 The C. V. Mosby Co. 


ge 


Volume 135. 
Number 1 


cific protocol described in another publication. Basi- 
cally, 2 hour postprandial plasma sugar values were 


obtained after each meal 1 day every week. The insulin ` 


dosage was adjusted to maintain plasma sugar levels at 
less than 150 mg/100 ml. Dietary evaluation was done 
every week to assure proper caloric, carbohydrate, and 
protein intake. 

Patients were cared for on an ambulatory basis and 
were hospitalized only if they showed evidence of tox- 


emia, infection, or hyperglycemia and ketonuria. An ` 


amniocentesis for L/S determination was performed 
and if the L/S ratio was mature the patients were deliv- 
ered according to the following scheme: Class B diabe- 
tes at 37 to 38 weeks, Class C diabetes at 36 to 37 weeks, 
Class D diabetes at 35 to 36 weeks, and Classes F and R 
diabetes at 34 to 35 weeks. Gestational age was calcu- 
lated from last menstrual period and fetal biparietal 
diameter data. i 

The majority of patients were delivered within 4 days 


” of the last L/S ratio. In 17 instances delivery was ac- 


complished after 7 days from the last L/S ratio deter- 
mination, A few patients were delivered with immature 


“L/S ratios for overriding considerations (ie., pre- 


eclampsia, positive oxytocin challenge test, etc.). The 


.intrapartum management of these patients including 


strict regulation of the blood sugar is described in a 


` Separate publication.” : 


L/S ratio was determined ionns a modification of 


Gluck’s technique.’ By this.method, an L/S ratio of 3.5 


or more is indicative of pulmonary maturity. After de- 
livery the neonates were cared for by the neonatal staff. 
The diagnosis of RDS was made following the criteria 


outlined by Hobel and associates.® By these criteria the  : 
. so-called wet lung syndrome or transient tachypnea of 
the newborn infant is not included among the neonates 


with RDS. Statistical evaluation was performed by 
means of a chi-square analysis. 


Results 


The overall incidence of RDS is shown in Table II. 
Only four babies had serious RDS and only one of 
those had a mature L/S ratio. This baby was born at 34 
weeks’ gestation. The two babies with severe RDS died 
in the neonatal period. The baby born at 24 weeks did 
not have an L/S ratio determined. The mother pre- 
sented with ruptured membranes, in labor, and 7 
cm dilated. The baby, born at 29 weeks, had severe 


“erythroblastosis fetalis, and had undergone an in- 


trauterine transfusion 1 week previous.y. An L/S ratio 
was obtained and subsequently the patient went into 
raid: labor and was delivered of a severely hydropic 
baby. The two babies with mild RDS required d min- 
imal treatment. 
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Table I. Number of patients by White's classificatione 





Class No. 


AO Ow 
ho 
N 





| Table II. Overall incidence of RDS* 





Severity | wo. | LIS ratio | Wk. gestation | Class 


Mild 2 4.4,3.1 32,36 EF 
Moderately severe 2 2.7,5.4 35,94 B,R 
Severe 2 2.1 924990 - CB 





*Six necnates (5.5%). 


Table IIL Incidence of RDS by L/S ratio 


LIS ratic RDS No. (%) 
L/S > 3.8 With RDS 1 (1.2%) 
With'no RDS 2 (98.8%) 
L/S 3.0-3.4 With RDS 1 (10.0%) 
With no RDS 9 (90%) 
L/S «3.0 With RDS 3 (25%) 
Í With no RDS 9 (75%) 


ue 
Table IV. Listribution of mature L/S ratio by weeks’ 
gestation and White's classification 









Mature L/S ratio 


Classes B and C 


«30 — 0/1 (0%) 








Weeks’ gestation Classes D,F, and R 


0/1 (0%) 


30-32 2/2 (100%) 5/5 (100%) 
33-34 11/17 (64.7%) 4/7 (57.1%) 
35-36 29/31 (93%) 16/21 (76%) 
37-38 13/15 (87%) 4/5 (80%) 


The incidence of RDS by L/S ratio is shown in Table 
IIT. Only 1.2% of babies with mature L/S ratios devel- 
oped RDS. The percentage of mature and immature 
L/S ratios a: various stages of gestation for diabetic and 
nondiabetic patients is shown im Fig. 1. There is no 
significant difference in the proportion of mature L/S 
ratios at eazh gestational period between the diabetic 


and nondiabetic patients. The majority of nondiabetic” 


patients had L/S determinations because of premature 
labor, prerrature rupture of membranes, repeat cesar- 

. 
ean section and toxemia. 


The breakdowr:'of L/S ratios by diabetic class é 
shown in Table IV. The data were obtained from: the, 
:95 patients who had successful amniocenteses with L/S 


ratios in 105 pregnancies. There was no significant dif- 
ference :n the proportion of mature L/S ratipssbetweefl 


diabetic patients with and without vascular disease at , 


m! 


. ° 


v 


12 Curet et zl. 


B 3 ^ L/S RATIO vs GESTATIONAL AGE 


100 100 





30-31 wks. 


80 86 
96560 
40 


20 





190: 36-37 wks. LOG 


80 
9560 9660. 
40 


20 





32-33 wks. 


September 1, 1979 . 
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100 34-35 wks 





Fig. 1. L/S ratio by gestational age in diabetic and nondiabetic patients. 


less than 30, 30 to 32, and 37 to 38 weeks’ gestation. 
Although a higher proportion of mature L/S ratios at 
33 to 34 weeks was observed among Class B and C 
diabetic patients, the number of patients is too small for 
statistical significance. At 35 to 36 weeks, however, 
there was a significantly higher propertion of mature 
L/S ratios in Class B and C patients. The average weeks’ 
gestation at which a mature L/S ratio was obtained 
were 35.3 for Classes B and C and 34.8 for Classes D, F, 
and R. The averages are not significantly different. ' 


Comment 


—— « The overall incidence of RDS of 5.5% (3.795.for neo- 


nates born between 30 and 38 weeks) compares favor- 
ably with the incidence of RDS in neonates born to our 
nondiabetic patienjs. «This observation is in contzadis- 
tinction to that of Robert and colleagues? who reported 
a fivefold increase in RDS in infants of diabetic moth- 
ers. Robert.and associates’ patients, however, had no 
L/S ratio determinations prior to delivery. In addition, 
the criteria used for the diagnosis of RDS in the ir.fants 
of the diabetic mothers were different from the criteria 
,used in the control infants. Furthermore, infants only 
suspected of having RDS (without definitive documen- 
gation) were included in the group having documented 

e RDS. 
In our nondiabetic population we have had a 1.7% 
, incidence of RDS with an L/S ratio > 3.5 and a 9.5% 
.  inciderfca with an L/S ratio between 3.0 and 3.4 com- 
. pared to 1:2% and 10,0% in the diabetic patients (Table 


IIT). The differences between diabetic and nondiabetic 
patients are not significant. The 1.2% incidence of RDS 
with a mature L/S compares favorably with the 3% 
incidence reported by Gabbe and associates? and 
Tchobroutsky and colleagues." 

These data do not support observations by other in- 
vestigators™® * that there is a high incidence of RDS 
among infants of diabetic mothers born with a mature 
L/S ratio. As stated by Gabbe and co-workers these 
differences may be due to the fact that few patients 
were studied in some series and that other causes of 
RDS besides surfactant deficiency were not excluded. 
However, the fact that we observed a low incidence of 
false positive L/S ratios casts doubt on their suggestion 
that changes in technique might be a responsible factor 
as in our method we do not use acetone precipitation? 

The data in Fig. 1 show that L/S ratios in our in- 
sulin-dependent patients increased in an expected 
fashion from 30 to 38 weeks. The percentage of ma- 
ture L/S ratios at the various stages of gestation studied 
was not different between the diabetic and the non- 
diabetic patients. When the diabetic data are further. 
subdivided into White's classification (Table IV) it is 
evident that Class B and C diabetic patients do not have w. 
delayed fetal pulmonary maturation, and Classes D, F, 
and R diabetic patients do not have accelerated pulmo- 
nary maturation as suggested by others.'* '? 

The observation that insulin abolishes the stinfula- 
tory effect of cortisol on lecithin synthesis’? might ex- — , 
plain the normal increase in L/S from 30 to 38 weeks. 
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Our patients have been under excellent metabolic con- 
tro. and we have observed a very low:incidence of 
neonatal hypoglycemia.” It can be speculated that as 
the infants born of our diabetic mothers did not have 
hyperinsulinemia there was no interference with the 
cortisol effect on lecithin synthesis. 

It appears from our observations that careful meta- 
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bolic control of the pregnant insulin-dependent dig- 
betic patient, regardless of classification, results in a 


normal process of fetal pulmonary maturation without 


increased -isk of RDS in the presence of a mature L/S 
ratio. The possibility still remains that maternal diabe- 
tes may delay normal fetal lung maturation only if it is 
not properly controlled. 
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- Bacterial growth inhibition by amniotic fluid 


VIII. Evaluation of a radiometric bioassay for rapid, in vitro 
demonstration of phospaate-sensitive bacterial growth 


inhibitor in amniotic flucd 


BRYAN LARSEN 
H. F. CHENG 
R. P. GALASK 


Towa City, Lowa 


A radiometric bioassay based on the continous monitoring of “CO, released from labeled glucose 
in the presence of amniotic fluid or amniotic-fluid with added phosphate has been employed to 
detect the presence of a phosphate-sensitiv-« bacterial inhibitor in amniotic fluid near term. The time 
required for detection of the inhibitory activit- is approximately 12 hours, in contrast to approximately 
36 hours required for a previously reported Echnique. Application of this radiometric bioassay to 
demonstrate bacterial growth inhibition by amniotic fluid and physicochemical properties of the 
inhibitory activity yielded results comparable to those obtained with the older method of plate counts 
of viable bacteria. By the new technique it was possible to demonstrate that the inhibitory activity 
was phoshate sensitive, heat stable, inactiveed by metal chelation, removed by bentonite, and 
present in a low-molecular-weight fraction of amniotic fluid. (AM. J. OBSTET. GYNECOL. 135:14, 


1979.) 


INTRA-AMNIOTIC bacterial infection, either fcllowing 
rupture of the fetal membranes or without membrane 
rupture, presents a significant problem of patieat man- 
agement to the obstetrician. After membrane rupture, 
bacterial contamination of the ammiotic fluid ircreases 
with time. In some patients a fulminant ch-arioam- 
nionitis develops, its likelihood increasing with ncreas- 
ing time between membrane rupture and laber. The 
disease develops very rapidly in some patients but in 
other individuals the disease does not occur despite 
prolonged membrane rupture without labo-. The 


problem the cliniciih Faces is deciding whether to de- l 


liver the infant prematurely to ‘avoid infection or to 

accept the risk of infection while waiting for the ‘etus to 

mature. 
Contamination of the amniotic: fluid by bactema may 
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occur even when membranes are intact, * ® 1t ? "This is ' 


often uneventful but may in some individuals result in 
fetal or maternal disease. Naeye? has indicated that 
intra-amniotic infection without rupture of the mem- 
branes ranks third among causes of perinatal death in 
the United States. 

In view of these potential hazards from contamina- 
tion of the amniotic fluid, it is important to attempt 
development of a method for predicting the likelihood 
of infection in individual patients, particularly those 
who are at risk of having contaminated amniotic fluid 
due to membrane rupture without subsequent labor. 

Previous studies? > € !5 17 have demonstrated that 
amniotic fluid collected near term from .ostensibly 
healthy women contains an antibacterial factor which 
accounts for inhibition of Escherichia coli, the organism 
most commonly associated with amnionitis.' In addi- 
tion, this inhibitory activity is abrogated by added 
phosphate, which serves as the characteristic most use- 


ful in establishing the identity of the inhibitory sub- 


stance found in amniotic fluid. Recent reports have 
suggested that this phosphate-sensitive inhibitor may 
be an important determinant in the developmené of 


- intra-amniotic infection in the presence or absence of 


premature membrane rupture.!*: !? If this is true it will 
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be useful to have a rapid method for detection of 
phosphate-sensitive atitibacterial activity as a means of 
establishing the relative risk of development of infec- 
tion in individual patients. 

Our present method for assay of inhibitory activity 
has been previously described.'5 Briefly, the older 
method involves inoculating amniotc fluid or amniotic 
fluid with added phosphate with 10° to 10! viable E. coli 
cells; experimental materials are incubated at 37? C 
for 6 to 12 hours, at which times viable plate counts 
are performed on the samples. Results demonstrate 
whether the amniotic fluid is bactericidal, bacteriostat- 
ic, or noninhibitory. Reversal of irhibition by phos- 
phate provides evidence that the observed inhibition is 
due to the phosphate-sensitive inhibitor. In addition to 
the 12 hours' incubation time, approximately 18 to 24 
hours are needed for plate-count data to be completed. 
Despite the accuracy and simplicity of the method, the 
length of time required to obtain data is unacceptable 
and emphasizes the need for a rapid technique. 

Wehave previously utilized spectrophotometric mea- 


` surement for detection of bacterial growth in amniotic 
©) fluid® 7 but this technique lacks sensitivity and spec- 
ificity in that the presence of turbidity may be due tó 


bacterial į growth or due to precipitation, particularly if 


'phosphate has, been added to the amniotic fluid. 


Buddemeyer! has developed a novel system for 
the continuous cumulative measurement of microbial 
growth based on the release of CO, from radioactive 
glucose. Studies on the possibility of adapting such a 
technique to the assay of amniotic fluid for the pres- 
ence of antimicrobial activity are described in this 
paper. f ` ' 


‘Methods 


Amniotic fluid. Amniotic fluid was collected by 


" transabdominal amniocentesis from healthy women at- 


tending the Obstetrics and Gynecology Clinic of The 
University of lowa.-Amniotic fluid samples were col- 
lected between gestational weeks 38 and 42. None of 
the patients was receiving antibiotics; blood-tinged 
amniotic fluid samples were excluded from the study. 

After collection, the amniotic fluid was centrifuged at 
2,000 x g for 15 minutes to sediment cellular debris 
and the supernatant fluid was passed through a Milli- 
pore (Millipore Corp., Bedford, Massachusetts) filter 
(0.45 um pore size). Samples were used immediately or 


* stored at 4? C for no longer than 48 hcurs before use. 


Bacteria. E. coli used for all studies was a type 06, the 
same straim used in previous. amniotic fluid studies re- 
pé@rted from this laboratory.* ® ^ !9 1 The organism 
was originally obtained from a clinical specimen. The 
inoculum for each experiment was prepared by the 
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following procedure. A starter culture was grown én 


nutrient broth for 18 hours at 37° C. To 1 ml of this - 


culture | ml of sterile distilled water was added and 
bacteria vere sedimented by centrifugation at 2,000 x 


- g for 15 minutes at room temperature. The superna- 


tant fluic was discarded and the bacteria were resus- 
pended in i ml of sterile distilled water. Of this sus- 
pension, 0.1 ml was added to 0.9 ml of sterile water, 
and a 100-feld dilution of the resulting suspension was 
used as the i30culum. Experimental samples, each con- 
taining 1 ml, were inoculated with 0.01 ml of this in- 
oculum, which yielded a final concentration of 1 x 10° 
to 1 X 107 bacteria per milliliter of experimental mate- 
rial, Viable plate counts of the inoculum verified that it 
was within the above specified range of bacterial 
counts. 

Viable plate count. Serial tenfold dilutions of the 
inoculum or experimental materials were plated with 
nutrient. aga- as described in a previous report! for 
enumeration of bacteria at the beginning and end.of 
each experiment. l 

Radiometric technique. The two-vial method devel- 
oped by Buddemeyer' was used as a measure of bacte- 
rial growth. A. standard scintillation vial (outer vial) was 
lined with a 40 by. 80 mm strip of Whatman No. 40 
filter paper impregnated with a fluors solution which 
contained 2 gm of 2,5-diphenyloxazole (PPO) and 25 
mg 1,4-bis-(5-phenyloxazolyl)-benzene (POPOP) i in 20 
ml of toluene. 

A 1 ml sample of experimental material consisting of 
nutrient broth, water, and amniotic fluid or amniotic 
fluid treated by various physical or chemical methods 
was placed into a 1 dram (14.5 by 45 mm) sterile glass 
vial (the irner vial). Each vial was inoculated as de- 
scribed above and charged with 1 aCi of U- HC. -glucose 


(No. CFB 96, Amersham/Searle, Arlington Heights. A 


Ilinois) contained in 0. 01 ml. 

The filte> paper in each vial was subsequently mois- 
tened with 2.5 ml of a 1N solution of.NaOH, the inner 
vial containing the experimental material inserted into 
the outer v.al, which was then tightly closed. 

As "CO, was generated and released from the inner 
vial it was absorbed by the filter paper, producing 
measurable counts detected by an ambient tempera- 
ture scintillation counter (Delta 300 Liquid Scintillation 
System, Searle Analytic, Chicago, Illinois). Counts gen- 
erated were expressed as logie (counts per minute 


minus BAERETOUDU.E counts per minute, CPM). $ 


Results 
To determine whether the radiometric technique de- 
scribed above could be used to demonstraje the pret- 
ence of the phcsphate-sensitive bacterial growth inhibi- 
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Fig. 1. Demonstration of phosphate-sensitive bacterial inhibi- 
tion by amniotic fluid with the radiometric assay technique. 
Control media, shown in the left panel, included distilled 
water and nutrient broth. Test media included amniotic fluid 
and amniotic fluid to which potassium phosphate-(0.018M) 
had been added, shown in the right panel. Release of radioac- 
tive CO, from glucose is expressed as counts per minute 
(CPM) and is shown on the’ ordinate, with the elapsed time 
shown on the abscissa. Release of counts was comparable in 
the broth contro! and amniotic fluid with phosphate, whereas 
amniotic Huid alone and the distilled water control did not 
show significant release of ‘radioactivity. f 


23 à ^ 

tor, a preliminary study was done in which release of 
“CO, from labeled glucose in amniotic fluid (0.9 ml of 
amniotic fluid and 0.1 ml of sterile water) was mea- 
sured by the new technique and compared to release of 
labeled CO, from amniotic fluid with added phosphate 
(0.9 ml of amniotic fluid and 0:1 ml of standard phos- 
phate solution described elsewhere.’). Controls in- 
cluded measurement of !!CO, release from nutrient 
broth and from water. As shown by Fig. 1, CPM re- 
leased from water were minimal, whereas counts ob- 
tained from nutrient broth were substantial. ‘Little or 


= 
wm no release of radioactivity from amniotic fluid was ob- 


served, but when phosphate was added to'amniotic 
fluid release of radioactivity comparable to that of the 
broth control was noted. Similar results have been ob- 
tained with-additional amniotic fluid samples evaluated 
but the number of €PM released appeared to vary 
considerably among samples of amniotic fluids. Al- 
though amniotic fluid. with added phosphate consis- 
tently supported bacterial growth, the number of CPM 
released was frequently su bstantially below the number 
of CPM, released from the, broth control, although 
clearly ` above counts obtained, from amnictic fluid 
agone. Thus, preliminary data supported the feasibility 
oof using the radiometric technique for determination 
of the presence of the phosphate-sensitive inbibitor in 
amniotic fluid; however, the variation observed among 
Cliffererft samples of amniotic fluid tested made it clear 
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Fig. 2. The reliability of the radiometric technique is illus- 
trated by comparison ef the standard error of the mean of 
quadzuplicate determinations ori similar samples (expressed 
as a percentage of the mean value) with the corresponding 
meat. value. The data show. that the most reliable data are 
associated with the highest CPM. 


that studies were needed to establish the signi of 
differences z among samples. 

T determine the error associated with replicate de- 
terminations on similar samples, growth of the test or- 


' ganism measured by release of CO, was accomplished’ 
with four aliquots of each of the following: nutrient . 


bro-h, water, amniotic fluid, or amniotic fluid with 
added phosphate. This experiment was repeated three 
times; counts were measured five times during the 18 
hovr incubation period of each experiment. This pro- 
vided 80 sets of quadruplicate determinations on sam- 


ple- with different composition and a broad range of © 


baqerial growth-promoting or —inhibiting properties, 
anc the mean standard error of the mean (SE) for each 
of the 80 sets of quadruplicate determinations was 
coriputed. The SE was expressed as a percentage of 
the mean CPM and plotted against the mean in Fig. 2. 
As seen in Fig. 2, the standard error is largest when 
CEM are low; however, when CPM were less than 10 
above backgrour.d, 6996 of the standard errors were 
less than 50% of the mean CPM, The SE associated 
wich CPM greater than 10 above background was gen- 
erally less than 1096 of thé mean CPM. This amount of 
er-or was considered ‘to-be reasonable and illustrated 
the constraints which must be placed upon interpreta- 
ücn of the subsequent data. In addition, this informa-" 
tion provided a predictor of the amount of error asso- 
ciated with a single determination on a given sample. 
Sach information is important: for future studies be- 
ceuse the quantity of amniotic fluid available for study 
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Fig. 3. Logit regression analysis showing the relationship between CPM released from radioactive 
glucose and viable bacterial ccunts (CFU). The least-squares line fcr the data is shown and illustrates 
the association between results of the conventional plate coun: iedhnique and the new radiometric 


method for viable counts 


is usually limited, precluding assay of replicate samples. 
Because the plate count technique we used previ- 
ously to ‘measure bacterial inhibition involved mea- 
surement of cell number and the. proposed technique 
actually measures metabolic activity, an experiment was 
done to determine if the metabolic activity, viz., ‘release 
cf CO; from labeled glucose, is a correlate of increase 
in cell numbers. In five ‘separate studies a total of 130 
observations were made as follows: 21 samples of nu- 
trient broth, 26 samples of water, £2 samples of amni- 
otic fluid, and 31 samples of amniotic fluid with added 
phosphate were studied by radiometric assay. At the 
time the last measurement of CPM was made the vials 
were remoyed from the scintillation’ counter and viable 
plate counts were done on the contents of the inner 
CDS i 


' . Correlation analysis was performed with a logit re-.. 


gression model. Combined data for all four sample 
ypes mentioned above are presented in Fig. 3. The 
cufvilinear relationship between CPM and colony- 
ne units CFU i is ulusinatec: The strength of corr e- 


lation was ir.dicated by the coefficient of determination 
(r5); which was 0.683, indicating that more than 6896 of 
the total variation was accounted for by the regression 
CFU on CPM. 

Althovgh data obtained suggested that the radio; 


. metric technique gener rally provided information com- 


parable to t3e plate count technique, to be certain that 
the phós»hate-sensitive inhibitor was actually being de- 
tected several of: the characteristics previously attri- 
buted tc the phosphaie-sensitiva inhibitor were also 
demonstrated by the radiometric assay. 

. In addition to phosphate sensitivity, which had al- 
ready been demonstrated by the radiometric technique 
(Fig: 1), che phosphate-sensitive inhibitor is removed by 


: bentonite extraction!” and is inactivated when zinc is 


removec. by ‘dithizone. (diphenylthiocarbazone) treat? 
ment. Amniotic fluid which displayed phospiate- 
sensitive inaibition of bacterial growth was treated with 
bentonite-(1 mg/ml) or dithizone (1 mg/ml) for 4 hours 
at 4? C. These insolüble agents were removed by Milli- 
pore filtz ation and ‘assay for antibacterial activisy by thé 
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Fig. 4.. Demonstration by i ineans of. the radiometric; assay . 


F technique of the effects of bentonite éxtfacrion anc Jithizone 
` chélation on the inhibitory activity of amniotic fluid 4 sample 


of amniotic fluid which showed inhibitory activity that was 
reversible by phosphate (left panel) was also reversed by: ben- 
tonite extraction andi dithizone treatment, t (right piieb: 


PM 
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Fig. 5. The ‘effect of ulisihitragan on the antibacteri..' activity 
of amniotic-fluid demonstrated by the radiometric 2 ioassay. 


B 


“Amniotic fluid which possessed: inhibitory aczivity : thet wás-re- 


versed by: phosphate (left panel) retained its inhibitom activity . 
after passage. through a Diaflo UM- 10: ultrafiltratie 3 mem- 
. brane. This filter; able inhibitory activity iş also revesibie d 
poaae (right Be le n oe 2 


radiometri 1c method + was done and compared: sih re- 
-sults ‘obtained with untreated amniotic fluid oo. amni- : 
otic, fluid with added phosphate. The results, sLown i in- 
. Fig. 4, demonstrate: that. inhibition as measurec by the 


i radiometric: technique: "s: sensitive. to. treaumet with: 


bentonite or dithizone. : 
Ithas also been demonstrated previously": 8 hatthe 
, Phosphate- "sensitive inhibitory activity is associated with 


d molecule of less. than. 10,000 daltons mic-ecular - ` 
` weight. The activity: therefore ' passes through an’ ul- ` 


frafilirasiop. membrane (Mate UM: 10 pressureialysis 


sod. puo SELL dac 


` membrane, | ‘Amicon. Corporation; Lexington, 


Nutrient broth to which 500, 250, “100, or. wg ofon 


a added, was used as growth, medium: Gr owth was mea- ° 
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P 
sachusetts) which. retains solutes:of greater than 10, ,000 


daltons. Fig. 5 shows that the: inhibitory activity | de- 
: tected by the radiometric’ ‘technique passes thr ough the: 
_ultrefiltration membrane’ and: phosphate sensitivity of 


the ultrafiltrate is demonstrated... 


immersed:in a boiling water bath for 10 minutes. The - 
othe? aliquot was untreated. Growth was compared i in 
the boiled and-untreaied’ amniotic fluid, with arid with 
out zdded “phosphate. As ‘shown i in Fig. 6, this proce: 
dure did not destr oy the inhibitory activity. which was 
also shown to be phosphate sensitive. - -. ; 
Thése' studies indicated that the proposed. radiomei- 


` ric technique actually. detected the phosphate- -sensitive ' f 


inhibitor: however, because, amniotic fluid contains” 


.gluecse, i itis necessary to rule out thé possibility that the ' 
. inhib.tion óbserved was due to isotope. dilution Yather E 
: than inhibition of bacterial growth. Although 1 reversal i l 
! by phosphate i is an argument against isotope dilution, ^ 


the following study addressed the: question directly... 


labeled glucose per milliliter (final. coricentr. ation) were m 


sured by: the radiometric technique: The results of me 
experiment, which was done in triplicate, are presented . 
in Fig 7; mean CPM values are. plotted, with vertical 


` bars showing standard error. Itis ‘apparent from these - 


data tiat.some inhibition of release of counts by. added 
nonla»eled glucose occurs. This effectis primarily. seen. 
during the phase of rapid growth and is evident’ as a 


delay, -n the time when’ significant counts were seen; ‘by, 


l, 200 minutes no difference was observed. The rate of 6 


-grown at-all concentrations of added nonlabeled glu- ` 


cose tested'appeared to be sirhilar, and complete’ inhi- 


: bition of release of counts was not observed. ‘Therefore i 


the presence of glucose could not account for the inhi- 


bition geen n when the test medium; Was amniotic Avid, 


' 


Comment 


Evicence provided by dedo of Tafari and associ- . 


atest derived froma population. which suffers .an ex- 


E traordinar ily-high rate of perinatal.death due to amni- | 


otic fluid bacterial infections supported the concept: 


` that such patients ; are-at special: risk of intra-amniótic 


infection. because of a- deficiency in the antibactérial 
‘activity of- the amniotic fluid. Although à addétional study 
will be required, before this possibility i is confirmed;% is ' 
appropriate to develop a method’ whereby hes an- 


r 






“Aw: additional: property ‘of. the phosphate-s “sensitive . E 
inhibitor i is the ability to withstand boiling. A sample of ow 
inhibitory amniotic fluid: was divided i into two aliquots. 


“One aliquot was placed i ina sterile glass tube which was | 
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tibacterial activity of amniotic fluid can be demon- 
strated quickly and accurately, first to facilitate the cor- 
relation of presence or absence of the inhibitory factor 
with the risk of intra-amniotic infection and, second, if 
the above relationship is proved, to provide clinically 
useful information about certain patients in whom the 
determination of risk of intra-amnioczic infection could 
significantly influence, management. Such patients may 


include women with premature rupture of the fetal- 
membranes in whom there is no rational basis for : 


choosing between the alternatives of conservative man- 
agement or delivery of the baby as soon as possible. 
A variety of rapid measures of bacterial growth are 
available, but the system devised by Buddemeyer! is 
attractive because it does not involve use of equipment 
that is not generally available and it provides continu- 
ous measurements on the same sample or series of 
samples. Further, data may be evaluated as soon as 
counts are printed out by the scintillation counter in 
contrast to the method we previously employed, in 
which bacterial growth was measured by plate counts 
which could not be evaluated for 18 to 24 hours after 
plating. Buddemeyer, Hutchinson, and Cooper? have 
a.so applied their technique to measurement of bacte- 
rial inhibition by various antibiotics, which suggested 
the possibility of using such a method to detect natu- 
rally occurring antimicrobial substances. However, be- 
cause of the previously demonstra:ed reversal of an- 


` tibacterial activity by the addition of growth media’ to 


amniotic fluid, the technique of Buddemeyer and as- 
sociates,? in which the antimicrobial agent was added to 
growth medium, could not be directly applied to am- 
riotic fluid. Demonstration of inhibition in the pres- 
ence of amniotic fluid was accomplished by adding bac- 
teria and radioisotope directly to amniotic fluid. In 
addition, the bacterial cells were washed with sterile 


* distilled water and then diluted with sterile water prior 


to addition to amniotic fluid to minimize contamination 
of the amniotic fluid by growth medium. Because we 
had previously demonstrated tha: amniotic fluid. to 
which phosphate had been added supported bacterial 
growth, such a combination was selected as a nonin- 
hibitory control in our test for antibacterial activity. 
Although the data presented indicated that the in- 
hibition demonstrated by the new radiometric tech- 
nique possessed properties in common with the inhibi- 
cory activity previously demonstrated in amniotic fluid 


Dy the plate count technique, including the properties. 


‘of heat stability, removal by bentonite extraction, inac- 
tivation by petal chelation, and low molecular weight, 
as well as correlation between radioactive counts and 


viable bacterial counts, it was possible that the presence. 
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Fig. 6. The effect of boiling on the phosphate-sensitive inhibi- 
tor demor strated by the radiometric technique. After being 
placed in a boiling water bath for 10 minutes, amniotic fluid 
retained its inhibitory activity. This inhibition was reversed by 
phosphate. 
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` Fig. 7. The effect of the presence of nonlabeled glucose on the 


release of "CO, from labeled glucose. This experiment was 
done in trip.icate with standard error’ ef the mean shown by 
vertical bars Inhibitionewf the release of counts by three con- 
centrations of nonlabeled glucose was compared to release 


‘of counts from nutrient broth without added nonlabeled 


B 


glucose. 


of gluccse in amniotic fluid could have diminished the 


. number of CPM from amniotic fluid, giving a false- 


positive indication of bacteria] inhibition. Glucose hag 
been measured in amniotic fluid throughout preg- 
nancy'*and was shown to decline from a mean value Sf 
about 520 ug/ml in early pregnancy to about 200 ug/* 
ml near tezm. Similar concentrations of glucose added 
to nutr.ent broth did delay the accumulatiog of sige 


CM 
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nificant CPM but did not completely inhibit the release 
of CPM. In fact, by 18 hours counts comparable to 
those obtained in the absence of nonlabeled glucose 
were observed despite the presence of 500 ug non- 
labeled glucose per milliliter. Therefore, under the 
conditions which could be expected to occur when 
amniotic fluid is the test medium, if bacterial growth is 
occurring, significant counts will accumulate, even 
though such accumulation may be retarded somewhat. 
This interpretation is supported by our observations 
comparing amniotic fluid and amniotic fluid with 
added phosphate. If absence of accumulation of sig- 
nificant counts from amniotic fiuid were due to the 
presence of glucose in the amniotic fluid, the addition 
of phosphate would not be expected to cause release of 
additional counts. However, the differences in total 
CPM release which have been observed between dif- 
ferent samples of amniotic fluid to which phosphate 
was added may be attributed to different amounts of 
endogenous glucose. ` 

The usefulness of the proposed radiometric tech- 
nique for detection of inhibition of bacteria by amniotic 
fluid is dependent upon additional considerations. 
From the studies on the relationship of viable bacterial 
counts to radioactive counts it was apparent that the 


proposed technique could not detect or discriminate ` 


between bacterial numbers fewer than 109/ml, which 
represented a threshold of detection. In addition, a 
large standard error was associated with CPM less than 
10 above background, so that CPM in this range were 
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considered insignificant and were interpreted as indi- 
catng a bacterial concentration of less than 10*/ml. 
Prectically, therefore, the radiometric technique may 
be used to distinguish inhibitory and noninhibitory 
media in contrast to the plate count technique previ- 
ou.ly employed,'® which identified amniotic fluid sam- 
ples as bactericidal, bacteriostatic, or noninhibitory. 

""he data presented indicate that the proposed 
raciometric bioassay may be used- for the purpose 
of detecting phosphate-sensitive bacterial growth in- 
hil-tor in amniotic fluid. Despite the limitations of the 
tecanique noted above, it has the advantage over the 
previous method of providing the desired information 
more rapidly and with shorter technician time. The 
tecinique requires the availability of an ambient tem-. 
perature liquid scintillation counter; such instrumen- 
tation is not uncommon in research and clinical labora- 
torzs. Finally, the technique appears to be applicable to 
studies on the properties of the amniotic fluid inhibitor 
anc possibly other naturally occurring inhibitory com- 
porents of tissues and body fluids. Future research will 
adcress this possibility. 
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sonael of the Department of Medicine Radioimmuno- 
assey Core Laboratory of the University of Iowa, E. S. 
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* . Dimensions of prenatal anxiety and their influence on 


pregnancy outcome 


KAY STANDLEY, Pu.D. 
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Bethesda, Maryland 


With the use of perinatal data from a prospective study of 73 pr migravid women and their newborn 
infants, we determined that prenatel anxiety is not a unitary construct, but that it is useful to 
consider the distinct concerns of pregnancy From interviews wih the, pregnant women, three 
dimensions of anxiety were identified: (1) arxiety about the precnancy and approaching birth, 

(2) anxiety about anticipated care cf the chia, arid (3) psychiatric symptomatology. Correlations of 
the three anxiety dimensions with Cackgrour d and perinatal outcame variables reveal the strongest 
associations between anxiety abou: pregnarxy and birth with maternal age, education, and 
preparation for childbirth. Anxieties about pregnancy and birth and about parenting are related to 
administration of anesthesia during childbirtt and the motor maturity of the neonate. The findings 
thus give evidence that even in a medically incomplicated population, emotional states of 
pregnancy are rooted in the woman's backc'ound and may have an impact on perinatal events and 
infant functioning. (Am. ‘J. OBSTET. GYNECOL. 135:22, 1979. ) 


ANXIETY during pregnancy is an obstetric concern 
because of its potential impact on the well-beirg of the 
parturient woman and. her offspring. However, re- 
search has provided contradictory evidence ofthe use- 
fulness of prenatal measures of anxiety in predicting 
the subsequent course of labor and deliver». Some 
studies have linked anxiety with birth complicetions," ? 
and administration of analgesic medications during 
childbirth,* + whereas others? have refuted such asso- 
ciations. In addition, little is known about relat onships 


between anxiety and maternal background fa ‘tors ex- 


cept that there is a negative association with ag: , parity, 
and gravidity. 
A limitation of the, research on psy hoita state 


during pregnancy is that anxiety has usually b-en con- , 


sidered as a general construct which can b-' repre- 
sented by a single score as if it were one homogeneous 
entity. For example, Davids and associates’ used a 
questionnaire measure, the Manifest Anxie-y. Scale 
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(MAS), to obtain individual summary scores for preg- 


nant women. Burstein and associates? employed thé, 


MAS and constructed an additional questionnaire con- 


. taining statements pertaining to pregnancy, providing 
two overall anxiety scores. Zax and colleagues? also 


used a general and a specific anxiety measure, the anx- 


iety scale from the IPA'T and the Maternal Attitudes to : 


Pregnancy Instrument. 
In these previous studies possible foci of the. anx- 


dety—the fetus, the impending childbirth, the demands 


of infant care—have been ignored. The present inves- 
tigaion therefore addresses the question of whether 
prenatal anxiety is a unitary.construct or a composite of 
several distinct concerns of pregnant women. The 
measures used in the study tap a variety of fears and 
worries associated with facets of pregnancy, childbirth, 
and new parenting. The study further explores associ- 
ations between prenatal anxiety and pregnancy out- 
come-—the childbirth course and infant functioning. 


Method 


These data on maternal anxiety during pregnancy 
are from a longitudinal study of parent-infant interac- 
tion conducted at the National Institute of Child 
Health and Human Development. In thé perinatal 
phase of the study, data were obtained from tree 
sources: (1) expectant parents were interviewed in the 
last month of pregnancy, (2) information on the births 
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was obtained from hospital: récords, and. (3) the new- , 


ducted’ with. 73 married. Caucasian: women: who were 


sponses to all interview ‘questions. Interviéws lasted 
about an hour and consisted’ ‘of questioris . about the 
pregnancy, marital and social relationships; and: expec- 
tations and preparation ‘for. the childbirth ‘and parent- 


. ing to come. The questions were. predetermined - ‘but 
‘the format was flexible to allow. for dus and 
ei ‘elaborations. : 


Table I lists seven prenatal anxiety measures which 


^ were included ín the pregnancy interyiews: a report of w 
“general anxiety during pregnancy, five questions about | - 
“specific. foci of concern, and a measure of psychiatric o 
symptómiatology. associated with pregnancy. The ques- | . 
tions about specific concerns, of. pregnancy focused on 
physical aspects of the. pregnancy, the well-being: of, the .. 
, fetus, the imminent childbirth, and feeding. of the new 
z “infant and othér baby care. . The response to each ques- 
tion about anxiety. was rated óna five-point scale rang- b 
ing from little or no anxiety to intense disruptive ; anxi- " 
ety: The women were also asked. about symiptoms of i 
psychopathology. which are usually indicative: ‘of anxi- 
ety and are typically included.in evaluations of ‘psychi- E 
` atric patients. The checklist included such symptoms as 
" unexplained i insomnià, féarfulness, strange ideas, and - 
= racing thoughts. The: score assigned i was the number of MY 


psychiatric syniptoms acknowledged. 


Outcome: data-on the’ course of labor and’ delivery 
and status of the: newborn infant consisted of several 
variables: duration of labor, dosage ; and time of admin- j 
istration of. analgesic drugs (usually meperidine), ad- ` 


ministration ` of ‘local anesthesia. in regional- -block 


technique, infant birth weight, and one-minute. Apgar, - 
. score. Behavioral outcome in. the newborn period was 
assessed with the "Neonatal Behavioral Assessment 


Seale? at 48 to 72 hours after. birth. These. afialyses 


l employ three clusters of Scale items which, have been. - 


statistically identified i in this and other studies: (1) re- 


sponsiveness to visual and auditory, animate and: i in- 


animate stimuli; (2) - irritability—the frequency and 
con@itions of state changes and irritable behaviors, ‘and 
(3) motor maturity-—the arcs and smoothness of the 


baby's moveinents,. tremuloüsness, and frequency « of 


= Physical anxiety i 


^, Anxiety abont 
r Childcare anxiety dd 
; Infant fee uS 7 


= Psychiatric symp-. 


i 
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^ Table L.Measures of prenatal anxiety ©, ; > .c 
borm infants were evaluated with the Neonatal’ Behay- - D ; 
ioral’ “Assessment Scale. Prenaial intervie ws were. "con- . 





"expecting their first. child. “All had had medically un- >, : General psg Overall tension’ and ner- PAP ! 105. 


i complicated pregnancies’ ‘and were anticipating normal .. 

vaginal delivéries.. They: ranged i in age froni 18 to 36 ^. 

years although only three women were over. 30 yon i 

` old..The mean age was 24.6 years: , a 

_ Each pregnant woman, was interviewed iridividually 
by either a psychiatrist or a. psychologist’ who had ob- 

`, tained agreement beyond ‘90% on the coding of re- 


= anxiety ' voüsness during the 
à pregnancy ` ^ 
Uneasiness about the eA 
physicabaspect of . 
& NEC pregnancy—the actual ` 
S |7 o: c rarrying of the baby i 
‘Worry-about the health 1.38 1.04- 
' and well-being ofthe ~~ 
fetus |. mm 
. Fears about labor and/or 1.41 ` 1.00 
delivery, including 
påin and complications . 
. Uneasiness about.roütine 0.71 0.83 
caretaking, of the in- 
: fant . m . . 
Specific concern about '0.64 0.79. 
‘Ability-to 'feéd the in-. 

. fant . as » . 
‘Behaviors and mental 1.59 .0.69. 
` statés ‘suggestive of i 

-` psychopathology `` 
acknowledged from a 
"checklist .. ; 


_ fétus , 


Zodek 


. anxiety '' 


~ toms. 


204 


*Possible scores (response ratinigs) on the first six measures 
range from T (no or. little- anxiety) to 5 (intense. disr uptive 
ünxiéxy). The sccre on the "Psychiatric syniptom” measure is 
„the nümber of symptoms acknowledged. 





‘Table IL. Faztór matrix of pr enatal anxiety measures 





' Anxie’y's “measures Factor H - 


General pregnancy anxiety ' P j 0.58 "s 7 092 - 
Physical anxiety, © -' 0.68, . 0.09 ` 
Anxiety about fetus ` . , .. ;0.666. . 0.08, 
_ Childbirth anxiety. 20 558 047.7 ^ 021^ 
Childcare anxiety ^ > 4007 ~. © .:0:99* 
‘Infant. feeding anxiety [02.0224 U C057 
Psychiatric. symptoms .. 0.29 = ' 0.05 


Note: Facto lcadings of- ‘the measures included. in each... 
factor are underlined. The measure “Psychiatric symptoms" 
- was maintained as an additighal dimension of* prenatal 


: "Amet. NOE 


"m startling. These perinatal dara | are included i in ihe. anas | 


, Jyses only when there were no. ‘complications of child- 
"birth: (including. cesarean section) or the neonatal 
"edod. All data were theréfore om normal, healthy 
mothers and infants.. 


; Results 


"The prenatal anxiety measures allow examination of: 
“various . dimensions’ of emotional state during preg, 
‘nancy and their associations with maternal background T 
` variables and perinatal outcome variables. 

"Dimensions o prenatal anxiety. The prenatal ium 
déty data provide. a.description of pregnant, women's* 
concérns and peysbuamie Symptoms. The. summary. 


0.71 0.95. 
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Dimensions of anxiety 


. Anxieties about Anxieties ` . 
Variables pregnancy and childairlh about parenting Psychiatric symptoms 
Background variables: ` i i 
Age ~0.34* —0,35* 
Education —0.34* 
Preparation for childbirth —0.481 —0.23t 
Perinatal outcome: 
Anesthesia 0.38* 0.33* . 0.25 
Infant birth weight 0.25 
Infant alertness (Neonatal Scale) —0.21 —0.22 ~0.20 
Infant motor maturity (Neonatal Szale) —0.37* —0.89* ~0.21 


Note: Person product-moment correlations +0.20.and higher are given with statistical significance noted as: 


tp « 0.001; $p < 0.05. Numbers vary from 58 to 73. 


statistics given in Table I indicate the mean and stan- 
dard deviation of each of the measures. The mean 
scores for the six questions about anxiety are generally 
toward the lowanxiety end of the five-point «ale and it 
is apparent that the distributions of responses are 
skew ed in that direction. In contrasng these average 
scores, pregnant women express the mcst anxiety 
about the well-being of the unborn child anc about the 
approaching labor and delivery. The questions also 
have high standard deviations, indicating ccnsiderable 
. variability a among the women's responses an 1 some un- 
usual anxiety. Both issues may be anxiety provoking 
because health or even survival is at stak- and may 
not be predictable and controllable. Thes- pregnant 
womeri revealed less anxiety about physica. aspects of 
pregnancy, feeding of the infant, ard other baby care. 
The mean-of. the psychiatric symptom measure indi- 
cates that on the average more than one syznptom was 
acknowledged. In this medically uncomplicated popu- 
lation, 37% of the women admitted to one cf the.symp- 
toms and 1196 admitted to two or more symptoms. Itis 
apparent that normal pregnancies are ofen accom- 
panied by behaviors and mental states of psychiatric 
significance. . 


"To address the question of caine preratal anxiety 


is a unitary construct best represented by ore score ora 
composite which can be separated into identifiable 
components, the data from’ the seven aaxiety mea- 
sures were subjected to factor analysis. As »resented in 
“Table II, the resulting factor matrix (varinzax rotation) 
identifies three separate dimensions of prenatal anxi- 
tty, One dimension consists of the four interview ques- 
* tions pertaining to pregnancy and childbimh—general 
pregnancy anxiety and concerns about phrsical aspects 
tof pregnancy, fetal well-being, and the _pproaching 
childbirth., "he ‘second dimension contains the two 


P aai 





*p < 0.01; 


questions about future parenting—anxiety about feed- 
ing the infant and other parental care of the child. The 


interview question about psychiatric symptoms did not 


load significantly on either of the factors, and therefore 
represents a third dimension. It is imporiant in sub- 
secuent analyses of these data because such checklists 


are widely used as measures of anxiety and pathology. . 
Tre symptom measure correlates slightly but sig-. 
nificantly with the first dimension identified by factor ` 


analysis (r = 0.23; p = 0. 05) but not with the second 
dimension of parenting. ; 

Prenatal anxiety and perinatal outcomes. Factor 
scores on the three diinensioris of prenatal anxiety de- 
rived from the interviews were examined in relation to 
background variables of maternal age, education, and 
preparation for childbirth with Pearson product- 
moment correlations. In addition, the anxiety dimen- 
sions were correlated with various indices of the course 
of labor and delivery and infant status in order to de- 
termine if a pregnant woman’s anxiety influences the 
outcome of her pregnancy. The correlations are given 
ir: Table IH. 

Thei importance of the woman's age, her educational 
level, and especially the extent of her formal prepara- 
tion for childbirth àre highlighted by these correla- 
tions. Younger, less educated, and unprepared women 
a-e more likely to be anxious— particularly about 
pregnancy and childbirth. Younger women also evi- 
dence, more psychiatric symptomatology. It is sug- 
gested that successful coping with anxiety is facilitated 
ky age and the presumed maturity it brings and is 
augmented by effective planning for pregnancy and 
birth. — . 

The significant associations between prenatal anfiety 
end preparation for childbirth clearly contradict some 


earlier studies ‘which did not find that training in the : 


. 


D 


os 
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Lamaze method was related to anxiery.*: ê However, 
Zax and colleagues? suggest that a general trait of anx- 


iety may be "impervious to the effects of a short train- 
ing program in preparation for childbirth. A fairer test F 


of the Lamaze program's anxiety-reducing effective- 
ness may well require. development of a scale targeted 
specifically to anxiety provoked by pregnancy and con- 
cerns about delivery” (p. 189). This explanation ap- 
pears valid in that the anxiety measures of the present 
study do not assess general anxiety but rather concerns 
which are state related. Significant associations, with 
preparation for childbirth are therefore demonstrated. 
Similarly, in the, Davis and Marrone* evaluation of a 
prepared childbirth program, pregnant women were 
questioned about specific fears and this measure was 
related to class attendance. 

Correlations between dimensions of prenatal anxiety 
and outcome data on the course of labor and delivery 
and on the newborn infarit suggest that even in this 


‘medically uncomplicated. group, emotional states of 


pregnancy may have an impact on perinatal events and 
infant functioning. Table III shows that maternal arix- 
ieties reported in the ninth month of pregnancy are 
significantly related to adininistration of regional block 

anesthesia during the subsequent childbirth and to the 


` infant's motor maturity three days.after birth. The very 


anxious pregnant woman is likely to be given local- 
regional anesthesia for her childbirth and her baby is 
likely to exhibit uncoordinated movements and startles. 


The correlations between the prenatal anxiety dimen- ' 
‘sions and analgesia administration, labor duration, 


birth weight, and one-minute Apgar score do not reach 
statistical significance. Two anxiety dimensions relate 
similarly to the outcome variables; the symptom mea- 
sure is not as useful in predicting subsequent perinatal 
everits. 

The mechanisms of influence implied b these 
firidings are not easily understood, but tliere are à 
number of ways in which prenatal anxiety could be 
translated into obstetric medication or newborn behav- 
icr.!° Perhaps the most obvious explanation is that an 
anxious woman comes to-her delivery expressing a 
neéd for medication which is then administered to her, 
or her anxiety during pregnancy leads her or her ob- 
stetrician to decide prenatally for obstetric medication. 
In terms of infant outcome, anxiety in the pregnant 
w oman could affect the fetus directly and then later be 
‘seen in the infant as neurologic or motor immaturity. 
Alternatively, the influence of prenatal anxiety or 
neonatal metor maturity could be indirect, mediated by 
theuse of anesthetics. The drug rather than the anxi- 
ety could cause the immature motor behavior. In either 


f^ event, these data suggest that prenatal anxiety is 
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of important consequence to the outcome of the, 


pregnancy. 


Commert _ 

While prenztal anxiety has tended to be considered a 
global construct, this research: indicates that pregnant 
women have identifiable dimensions or clusters of con- 
cerns. Furtaermore, these anxieties are significantly re- 
lated to aspects of birth and infant well-being. It is sug- 
gested tha: the clinician's alertness to such prenatal. 
anxieties may facilitate a healthful childbirth; timely 
and appropr.ate interventions directed toward thé 
pregnant woman's concerns may lessen the need for 
extensive pain-relieving medications during labor and 
delivery. 

It is apparent thai pregnancy is a ime of EEA 
ical stress. The psychopathologic symptoms expressed 
in these inierviews are of psychiatric significance and a 
number cf che women discussed serious concerns 
which wer ir-terfering with their daily lives. While psy- 
chiatric rezerzal i$ occasionally appropriate, in most in- 
stances attention to the specific concerns of the anxious 
pregnant woman will enhance the effectiveness of the 
obstetrician's counsel and reassurance. 

Women who are voung and not well educated seem 
to be more anxious during pregnancy, but these back- 
ground factcrs, of course, cannot be altered. However, 
in terms of i counseling the nonpregnant woman who' 
seeks adv.ce as to family planning, the clinicians may 
consider the physiologic advantage of youthfulness 
against the psychological advantage of maturity. 

` It is heartening that the background factor which 
shows the strongest association with the anxiety of 
pregnancy znd childbirth is usually modifiable. Prep- 
aration . for childbirth in the form of instructional 
classes seerrs to provide. the expectant mother with 
skills of physiologic and/or psychological coping which 
combat anxiety. 

Further research will hopefully contribute more de- 
tailed understanding of the various Tacets of psycholog- 
ical state during pregriancy and factors which are asso- 
ciated wich emotional distress: The goal is to be able to 
diminish the pregnant woman’s discomfort. In view of 
the linkages which these data indicate between prenatal 
atixiety end perinatal outcome and the possible influ- 
ences of these events on the subsequent development 
of the child, effective intervention, during pregnancy 
may also i impact on the well- -being of mother and SE 
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E pregnancy: ‘Alterations i in pregnancy- -associäted 


3 Eighty- -seven initially normotensive pregnant women, 15 of "m developed hypertension de novo 

' in late pregnanoy, were studied prospectively during pregnancy. Sixty-six of these women: ` r 
underwent full renal, function testirg at 17 to 20 weeks’ amenorrhea anc 86 of them at 33 to 36. 
weeks’ amenorrhea: There was significant diminution in urinary ccncentating ability i in response to 


intramuscülar Pitressin Tannate in Oil on both Occasions, more.marked in late pregnancy, both in. o9 


continuously normotensive women and in those who became hypertens ve. Urinary white blood cell: 
excretion was elevated on both occasions, more so in late pregnancy, without there necessarily . 
being bacteriologic or symptomatic evidence of urinary infection. ‘All patients were found to have a 
mixed acid-base disturbance of respiratory alkalosis and metabolic acidosis in laté pregnancy. 
Urinary acidification results in response to oral ammonium chloride were suggestive of precaxising 
chronic acid loading at.this stage, as was the metabolic acidosis. Pregnant women destined for 
hypertension differed from continuously nermotensive ones by failure to achieve an elevation of 
urinary ammonia excretion in response to acid loading and by lower than normal total acid 

excretion. It is concluded that significant abnormalities develop i in renal medullary function in women 
destined for pregnancy-associatec hypertension before the rise in blood pressure occurs. While 
these abnormalities are mild, they may help clarify the cause of this Syncrome, (AM. J.. 
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CURRENT THEORIES on the etiology of pregnancy- 


associated hypertension (P-AH) do not entirely exclude | 


a primary role for the kidney. While it has been estab- 


lished that abnormalities: in proximal: renal tubular 


function occur in patients who develop this common .” 
syndrome, specific studies of renal medullary function 
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in the early-onset ‘phase are lacking; the significance of 
deranged, medullary function in: the pathogenesis and ' 


; perpetuation of P-AH is thérefore unknown. 


Even in normal pregnancy, renal medullary function 
has not been extensively studied. Reports concerning 
the’ ability of the pregnant woman to produce concen- 


‘trated urine in response to either water deprivation or 
- Pitressin are conflicting, as arë those concerning nor- 


mal urinary white blood cell excretion raté, while noth- 


. ing is known about die ability to excrete an acute acid” 
. load. ` 


-In 1953 ! it was 5 suggested that urinary concentrating. 
ability. is: diminished i in hypertensive pregnant women, 
but sincé tha: time little has been written about either 
urinary. concentrating or urinary acidifying, ability „ir? 


| the woman with, or destined for, P-AH. The discovery _ 
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Fig. 1. Urinary concentrating ability under maximal an- 
tidiuretic hormone stimulation at 17 to 20 weeks’ an=norrhea. 


of such abnormalities may help not only © clarify 
causative factors but also to identify individua. patients 
early in the development of hypertensior, before 
complicating alterations in glomerular filtraticn occur. 

The other major use for tests of renal medullary 
function in pregnancy is in the investigation cf women 
with asymptomatic bacilluria. It is therefore necessary 
precisely to define normal values for different parame- 
ters of medullary function and to test their validity as 
measures of silent pyelonephritis in this clinica. setting. 

For these reasons, it was decided to investigate a 
large number of initially normal pregnant women pro- 
spectively and to correlate renal medullary fanctional 
abnormalities with the development of hypert-nsion or 


„urinary infection. 


Material and methods 
All patients were, initially normotensive vclunteers, 
from whom informed consent was obtained a the time 
of their initial visit te the Obstetric Booking-Ir Clinic at 
Royal North Shore Hospital. At 17 to 20 anc again at 
33 to 36 weeks' amenorrhea, they underwent horough 
renal function testing by means of the 1 cay renal 
function test, as described elsewhere.? Throughout the 
test on each occasion, the patient reclined an a com- 
"fortable couch on the left side, rising only to pzss urine. 
Ón both occasions, careful urinary microsccpy, urine 


, cukure, and measurement of urinary white blood cell 


excretion rate were performed on a midstrea n sample 
of urine collected after insertion of a vagina: tampon. 
*Urinarp.goncentrating ability was measured in re- 
sponse to subcutaneous injection of Pitressim Tannate 


. ` 
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Fig. 2. Urinary concentrating ability under maximal an- 
tidiuretic hormone stimulation at 33 to 86 weeks’ amenorrhea., 


in Oil. Urinary acidification in response to an oral acid 
load was measured only in late pregnancy, as the am- 
monium chloride was not well tolerated by women with 
nausea in early pregnancy. Arterialized capillary blood 
gases were measured before and during the acid load. 

Details of blood pressure measurements have been 


` published previously.? Hypertension was considered to 


be present when the diastolic blood pressure was 
greater than 85 mm Hg in the left lateral position or 
greater than 90 mm Hg sitting, on two occasions at least 
24 hours apart, the mean of two readings taken 
1 minute apart being used in each instance. This was 
considered to be PA-H if itappeared during pregnancy 
for the first time and the blood pressure returned to 
normal levels post partum. i 

For statistical analysis, all results within groups for 
primigravid and multiparous normotensive women 
were combined, as there was no difference on the basis 
of parity. Of those who developed hypertension, ten 
were primigravid and five multiparous. As there was 
no difference between these two subgroups, they too 
were combined. Student's t test was employed to test 
differences between groups. 


Results 
Urinary concentrating ability. Figs. 1 and 2 plot the 
logarithm of the ratio ([urinary osmolality/plasma os- 


molality] — 1) against urine flow corrected for glo- 


merular filtration rate at 17 to 20 and agafn at 33 to 36 
weeks’ amenorrhea. The solid line represents the nor- 
mal linear relationship between these two variables in 
the presence. of antidiuretic hormone, with 95% con- 
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fidence limits. Patients have been divided into three 
groups: those who were continuously normotensive, 
those who eventually became hypertensive (six of 
whom had mild elevation of blood pressure at the time 
of testing), and those with urinary tract infections (i.e., 
positive urine culture). In all groups, concentrating 
ability was diminished on both occasions, the lowest 
values, particularly in-early pregnancy, being among 
those with cultural evidence of urinary infection. 

Urinary acidification in response to ammonium 
chloride. Arterialized capillary blocd gases before and 
curing acid loading at 33 to 36 weeks’ &menorrhea are 
shown with those for nonpregnant womer, in Fig. 3. ` 

Pregnant women have been divided up on the basis 
of subsequent development of hypertension. They 
display no differences from one another in any of the 
blood parameters. Both groups show a pre-existent 
respiratory alkalosis 
7.42 + 0.03; Pco, 81 + 2.4 and 30.5 + 2.6) and a sepa- 
rate metabolic acidosis (base excess ~3.5 + 1.5 and 
—3.7 + 1.7) which became more marked after the in- 
gestion of ammonium chloride (all of these parameters 
are highly statistically significantly different from non- 
pregnant values (P « 0.001]. 

Urinary findings in response to the acid load for the 
same two groups of patients compared to nonpregnant 
women are shown in Fig. 4. Conünuously normoten- 
sive patients have significantly higher urinary pH val- 
ueg and higher ammonia excretion than the nonpreg- 
nant women, while titratable acid excretion is lower, 
probably as a result of the elevated pH. The net result 
is significantly elevated total urinary acid excretion. 


B.E. 





(pH 7.42 +0.02 [SD] and ` 
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t Fig. 3. Blood acid-base response to acute acid loading at 33 to 36 weeks’ amenorrhea. 


Table I. The 24 hcur urinary excretion of ammonia 
in pregnant women compared to that in a normal 
group (iricroequivalents per minute per 1.73 sq m) 










Ammonia excretion 
(Eq lin. 11.73m.?) 


` Group (+1 S.D.) : 


Pregnart women — Normotensive 41-42 
Hypertensive 41: 93 

Elkinton et al. Day 0 20 + 5.4 
Day 3 63 + 19.2 





Those who subsequently became hvpertensive are dis- 
tinguished from normal pregnant women principally 
by a failure to achieve the same level of ammonia 
excretion (P < 0.01) and consequently lower total urie 
nary acid excretion. 

Fig. 5 shows the relationship between urinary am- 
monia e<cretion and urinary pH. he solid line repre- 


. sents the expected relatidnship, with 95% confidence 
limits (broken lines). Continuously normotensive wom- 


en are represented by solid circles, those destined for 
hyperteasion by open circles. These results emphasize 
the elevation of ammonia production in response to 
acute add Ioading in normal women compared to those 
who subsequently developed hypertension. " 
In 16 of the continuously normotensive women and 
the six who had developed hypertension, 24 hour uy- 
nary co.lections were performed under normal dietary , 
conditions and urinary ammonia excretion was mea- 
sured, These results, expressed as microequivalents 


. * 
per minute per 1.73 sq m, were comparedafith thdse +. 


published by Elkinton and associates* for normal vol- . 


w~ 


. 
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Fig. 4. Urinary acidification in response to acute acid loading 
at 33 to 36 weeks' amenorrhea. (x: Statistical difference be- 
tween nonpregnant and normal pregnant women; s: Statisti- 
cal difference between normal pregnant women and those 
destined for hypertension. +: p < 0.05; «x: p € 0.01; wax: 
-p < 0.001.) 
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Fig. 5. Relationship between urinary ammonia excretion and 
urine pH at 33 to 36 weeks' amenorrhea. e: Normal pregnant 
women. o: Pregnant women who developed hypertension. 


unteers under basal conditions (day 0) and after three 
days (day 3) of chronic acid loading (also converted to 
microequivalents per minute per 1.73 sq m). The re- 
uts are shown in Table I. For both groups of pregnant 


. women, ammonia excretion under basal conditions was 


significantly (P « 0.001) higher than the day 0 figures 
of Elkinton and colleagues, suggesting that these 
women Me chronically acid loaded in pregnancy. Uri- 


. nary ammonia excretion, however, did not r 
y ammonia t hówever, did not reach the 


p 
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level of day 3 of Elkinton and associates in either 
group of women (P « 0.001 and « 0.05). 

Urinary infection. Urinary white blood cell count 
and white blood cell excretion rates were significantly 
elevzted in both groups of pregnant women at 17 to 20 
(Fig. 6) and again at 33 to 36 weeks' amenorrhea 


° 


(Fig. 7). On both occasions, all patients who had nega- . 


tive arine cultures were represented as solid circles, 
arid those who had positive urine cultures as open stars. 
Normotensive and hypertensive patients were com- 
bined as there was no difference in white blood cell 
excretion rate on this basis. At 17 to 20 weeks' amenor- 
rhea the white blood cell excretion rates were slightly 
higher than normal and, as is found in the nonpreg- 
nant state, those with the highest white blood cell 
excretion rate had the highest rate of infection. At 33 
to 36 weeks: amenorrhea, however, there was no 
defin te relationship between evidence of urinary in- 
fecticn and white blood cell excretion rate. £n 


Comment 


The abnormalities uncovered in. renal medullary. `` 


functon in these two groups of patients, although. 


minoc and perhaps of slight clinical significance for the 


patient (with the possible exception of urinary white 
blood. cell excretion rates), are definite and such ab- 
normalities can help to elucidate causative factors in 


this common syndrome. In the patient with more se- ` 


vere disease, the changes found here may well be: 
masked by alterations in glomerular filtration and renal 
blood flow. 


. Urinary concentrating ability. The ability of the 


kidne"s to respond to maximum antidiuretic hormone | 


(ADH) activity is represented by the relationship be- 
tween urine flow (corrected for glomerular filtration 
rate [GFR] and body surface area) and the logarithm of 
the maximum ([urinary osmolality/plasma osmolality] 
~ 1) retio. This is normally a highly linear inverse rela- 
tionsh.p,? which holds true in the presence of an exog- 
enous.y administered osmotic load and in the presence 


of an endogenous osmotic load as occurs in renal fail- 


ure.? The validity of the relationship in renal failure 
depends on the correctness of the intact nephron hy- 
pothesis.’ It has been claimed? that this estimation is 
invalicated by heterogeneity of nephron behavior and - 
by adzptive increases in glomerular filtration in dis- 
eased nephrons. Random heterogeneity of nephron 
function will not affect the test, as the aggregate or 
mean values for the entire nephron population will 
remove any effect from this and clearly, so long as 


` glomerulotubular balance is maintained, the effect of 


adaptire alterations in GFR will then be minimized by 


correction of urine flow for this variable. In normal ' 
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` Fig. 6. Urinary white blood cell excretion at 17 to 20 weeks’ amenorrhea. 


. volunteers, urine flows seldom exceed 1.5 ml/minute 
“anc. in Figs. 1 and 2 their results are shown as the thick 
black line, with 9576 confidence limits. Nearly all the 
pregnant women had urine flows of less than 1.0 ml/ 


minute but demonstrated significantly lower tian 


normal concentrating ability. 

There are few reports in the literature of the ability 
of the pregnant woman to produce concentrated urine. 
In 1961, 
sponse to fluid deprivation in normal and bacteriuric 
women and found it lower than normal in some of the 
bacteriuric women. However, his accepted normal uri- 
nary osmolality of 700 mOsm/kg is low, he made no 
"allowances for urine flow or osmotic load, and it is un- 
certain that the coriditions were those of maximal ADH 
activity, so it would be unlikely that he would have ùn- 
covered minor disturbances of concentrating ability. 

Evidence regarding the response of the pregnant 
woman to ADH is conflicting. Hypophysectomized pa- 
tients and those with diabetes insipidus have been 
found by some authors to requiré mòre! and by 
some, less?! ADH. In vitro studies'*-?* have demon- 
strated inactivation of ADH by extracts of; plasma or 
plagenta fr om pregnant women. It has been found that 
the: pregnant woman has an increased response to in- 
travenous injection of Pitressin,? and conversely that in 
~ late pregnancy** * and in the early postpartum pe- 


Kaitz? measured urinary osmolality in re- 


riod* there is an impaired response to Pitressin, al- 
though these authors make no mention of correction of 
results for urine flow or GFR. 

There is no doubt that the patients whom we studied 
had a spec.fic coricentrating defect which was not re- 
lated to urinary infection. The most likely reasons for 


this. abnormality are the concomitant plasma volume : 


and low blood urea concentration.” Plas- 
ma volume expansion can certainly suppress endoge- 
nous ADH production? * but need not blunt the re. 


expansion? 


sponse to exogenously administered hormone. In the 
presence of a low-protein diet, urinaty concentrating 
ability in response to Pitressin is impaired?'; this is 
thought to be due primarily to low Urea concentration 
in blood and hence in the renal medulla and is reversed 
by oral feeding of urea.?" 32? Urea is essential to the 
efficient functioning of the countercurrent exchange 
mechanism in force.in the renal medulla,** 3 and in its 
absence án adequate concentration gradient cannot be 
achieved through the medullary interstitium,? thus en- 


suring that urine entering the distal tubular loop is’ 


relatively more hypotonic, making it more difficult’ for 
ADH in the collecting duct to achieve maximal free 
water reabsorption as urine flow is abnormally high. In 
pregnancy, because of the higher GFR3* ?? urea clear- 
ance is elevated and blood. urea concentratiga dimin* 


ished.** This may produce the same renal medullary | 


*. 
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Fig. 7. Urinary white Flood cell excretion at 33 to 36 weéks’ amenorrhea. 


milieu as is found in malnutrition and, combined with 
high rates of urine flow, may account for rel: tive resis- 
tance to the action of: exogenously 'administe ed ADH. 

Human decidua obtained prior to term from pa- 
«ients not in lábor contains prostaglandin CPG) E; in 
high concentration and from those in labo- contains 
PGE, PGE, PGF,, and PGF,,.9. ‘PGE, is s7nthesized 
in the. renal medulla and Has been shown t« promote 
intrárenal vasodilatation arfd sodium and wz ter excre- 
tion,” and PGE compounds have been shewn to di- 
minish the response .of.the rabbit collecting duct to 
vasopressin-induced water movement?! It ie therefore 
possible that the observed concentrating defect is in 
part an intrarenal prostaglandin effect. 

None of the patients was suffering frcm m. 
calcemia® or significant. hypokalemia.* 

It has been suggested that prégnant wemen siith 


e either pregnancy-associated or chronic hyoertension 


have a specific diminution in urinary corcentrating 
, ability, ' Although there are metliocologic «ifferences 
* which ‘Make difficult direct comparison with results 
. , presented: here, it must be noted that i in th: réport of 


Assali and colleagues,! results were not corrected for 
often marked alterations in GFR. Certainly there was 
no difference from the normal pregnant state in our 
patients either before or after the onset of mild P-AH 
(Figs.. l and 2), with normal glomerülar filtration i raté. 

.The defect in ‘coficentrating ability .i is not of clinical 
sighificance i in the normal pregnant woman but should 
be borne in mirid when one is looking for evidence of 
pyelonephritis. Diminution of urinary concentrating 
ability is generally : taken as valuable evidence of 
pyelonephritis and could be misleading in these wom- 
en, especially in conjunction with elevated urinary 
white blood cell excretion rates. 

Those of oür patients who had positive urine cul- 
tures had lower (urine/plasma — 1) values than nor- 
mal, so pyelonephritis can be seen to cause the same 
renal medullary lesion in pregnancy as in the nonpreg- 
nant state, provided a lower limit for expected uri- 
nary. osmolality i in response to Pitressin is accepted as 
normal, 

Urinary acidifying ability. All of the pregnant: 
women studied, when compared to nonpregnant fe-~ 


M 


^ 


om: 
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male volunteers, had coexistent respiratory alkalosis 
and metabolic acidosis. The former finding is well rec- 
ognized and is characterized by high arterial pH, low 
Paco, and low serum bicarbonate levels. An increase in 
resting ventilation during pregnancy was first noted by 


« Magnus-Levy*? and an accompanying decrease in al- 


eolar carbon dioxide tension (PAco,) by Hasselbalch, 8 
who together with Gammeltofi*' found that the same 
change occurred in the luteal phase of the menstrual 
cycle, suggesting a hormonal cause. Heerhaber and as- 
sociates?? found that identical changes were produced 

.by progesterone and that in the luteal phase of the 
menstrual cycle, when progesterone levels were high- 
est, the threshold of the respiratory center for carbon 
dioxide was lowered and the slope steeper.” These 
changes were subsequently confirmed? and noted to 
be prolonged by concomitant estrogen administration. 
The hyperventilation and respiratory alkalosis of 
pregnancy, therefore, are almost certainly caused by 
progesterone and estrogen and are present from the 
beginning of pregnancy until after parturition. How- 
ever, there are several reports documenting the pres- 
ence of a negative base excess in the arterialized capil- 
lary blood of the pregnant woman as early as 10 weeks’ 
amenorrhea, persisting until after delivery.5'7 9" Most of 
these authors feel that this is merely part of the meta- 
bolic compensation for the respiratory alkalosis but this 
is unlikely. The body rarely overcompensates for ab- 
normalities, and it in fact represents a true metabolic 
acidosis quite separate from the compensated respira- 
tory abnormality. Diagnosis of such a complex abnor- 
mality has been well described recently.** The response 
of the kidney to respiratory alkalosis has been exten- 


sively covered by Barker and associates,® the salient 


features being a high pH, high bicarbonate excretion 
rate, and low titratable acid, ammonia, and total acid 
excretion. The results presented here are partly but 
not entirely compatible with this, the main aberration 
being elevated ammonia and therefore total acid 
excretion. This confirms the presence of a dual acid- 
base disturbance. 

The cause for this chronic metabolic acidosis in the 
normal pregnant woman is probably a chronic acid 
load delivered to her by her fetus. The neonate, while 
growing and developing bone, is continuously in a 
negative acid balance*? and, presumably for the same 
reasons, the fetus in late pregnancy is acidotic.?? The 
only route of excretion of fetal acid is maternal, so this 
could well constitute à significant acid load, being re- 
sponsible fof the universally observed negative base ex- 
cess. If this is so, then the normal pregnant woman 
should have high 24 hour urinary acid production. 

* That this is in fact the case is suggesied by the data of 
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Lim and colleagues,” two of whose subjects excreted | 


more total acid when pregnant than after delivery, and 
is confirmed by our own measurement of 24 hour uri- 
nary acid exctetion in 16 normotensive patients and in 
six who had developed hypertension (Table I). In these 
women, urinery ammonium and total acid excretion 
rates were significantly higher (P < 0.061) than those 
of Elkinton and associates’ nonpregnant volunteers 
prior to acid loading, although not as high as the levels 
achieved by 3 days of chronic acid loading." This is in 
accord with the response of the normal women to acute 
acid loading, where urinary ammonia was largely re- 
sponsible for the high total acid excretion, while the low 


‘titratable acidity was attributable to the relatively high 


urinary pE. I: is generally found that urinary ammonia 
excretion "ises as pH falls, the relationship shown in 
Fig. 5 by the solid black line, with 95% confidence 
limits, and this emphasizes the elevation of ammonia 


‘production in our normal pregnant volunteers. Tan- 


nen?! desczibed a direct relationship between urine pH 
and ammonia production over a narrow pH range 
which was minimized by correction of results for body 
weight and would have been even less apparent if cor- 
rection had been for body surface area, as suggested by 
Gyóry and Edwards.® No such relationship was appar- 
ent in our results, waere factored excretion rates were 
analyzed. 

There is a significant difference between the two 
groups of regnant women in response to an acute acid 
load. Those cestined for hypertension had much lower 
excretion 5f ammonia and titratable acid reflected as 
lower total acid excretion than normal pregnant 
women at the same level of systemic acidosis. Six were 
already m:ldly hypertensive. The other nine who had 
the test performed one to four weeks prior to a rise in 
blood pressuze had the same results, so they have been 
combined to simplify statistical analysis. i 

It is possib.e that zhis could be a response to sodium 
or volume depletion, as these results are similar to 
those of Clarke and associates® tor formal volunteers 
subjected to sodium “depletion. Ij was suggested by 
Clarke and colleagues that sodium depletion sup- 
pressed ammonia production by volume depletion and 
consequently impairment of intrarenal circulation. 
There is no doubt that our subjects were volume de- 
pleted?’ but as Clarke's group did not measure plasma 
volumes cf taeir patients, comparisons of degree can-* 
not be made. Our patients may well have been sodium 
depleted, bu: it is unlikely that this would have been dt 
the order of Clarke's patients as no attempt was made * 
to restrict their dietary sodium intake, and their 24 


. hour urinary sodium excretion was in the order of 100 
mEq.“ : 


° 


- 
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The exact stimulus for renal ammonia prcduction is 


uncertain but a fall in urine pH stimulates az increase . 


in ammonia transport from tubular cells :o urine, 


: Therefore, if it were not possible to achieve an ade- 


quate urine/plasma hydrogen ion ratio, ammonia 
production should be low. For this mechanisr- tc work, 
Gyóry and Lissner® have shown that active sodium 
reabsorptior. in excess of anion (chloride) reabsorption 
is necessary, creating a negative intralumina. potential 
difference, reducing back diffusion of hydr gen ions, 
and thus allowing the production of a maximum 


urine/plasma hydrogen ion gradient. This is : early not ` 


the cause of low urinary ammonia product&n in our 
patients with P-AH as the minimum urine pH follow- 
ing acid loading was not significantly different in the 
two groups. 

This suggests a cellular abnormality in prozuction of 
ammonia. As 24 hour urinary ammonia excretion was 
not significantly different between the two. zroups of 
pregnant women, the abnormality is a minc- one and 
probably represents a lack of reserve under stress. To 
confirm or refute this hypothesis, further sork is in 
progress to compare the response of these t.o groups 
to chronic acid loading with ammonium chlowide. 

These same patients had grossly abnorma. proximal 
renal tubular function? at this stage of preg-anry, de- 
spite the fact that over 50% of them had yet .2 become 
hypertensive. It is possible that both of these. abnor- 
malities are caused by volume depletion or vascular 
lesion and resultant cellular ischemia. Whether the 
renal lesions are the cause of volume depleti-n or rep- 
resent an attempt to compensate for lcs of in- 
travascular fluid to the extravascular space is 1ncertain 
in this very early phase of the development x the syn- 
drome, but in either event the therapeutic ir-plications 


„are the same; any attempt at further intravascular vol- 


ume depletion either by dietary sodium enc water re- 
striction or by diuretic therapy is contraindrated. 
Urinary infection. When estimation of urizary white 
blood cell excretion rate and white blood cel zount are 
performed by theemethods used here? 9$ ne upper 
limits of normal are 1 x 10* cells/hour .ad 2,000 
cells/ml, respectively. In the nonpregnant st..:e, results 
of these two measurements correspond ve-y closely. 
Both of these were significantly elevated in many of the 
pregnant women when first measured at 17 :o 20 and 
in the majority at 38 to 36 weeks’ amenorrhea. The two 
méthods of measurement, while by no mean. identical, 


Scarresponded well. There was no apparer- relation- 


ship to the numbers of bacteria seen in, o~ cultured 


from, the same urine specimen in late pregnancy, al- | 
* thougiayn early pregnancy positive urine cuLures were 


mostly found in those with the highest white 5lcod cell 


- 
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excretion rates, There is not a large volume of litera- 
ture on the subject of urinary white blood cell excretion 
rates in normal pregnancy, and due to methodologic 
differences not all results are comparable. Using dif- 
ferent methods, Little found that 5% of normal preg- 
nant women and 7096 of those with asymptomatic bac- 
teriuria had elevated white blood cell excretion (^2 x 
10* cells/hour), Kincaid-Smith and Bullen” estimated 
the respective proportions were 8% and 80%, while 


Chadd and colleagues** found, as we have, that over- 


50% of normal pregnant women had abnormal urinary 


white blood cell excretion, the number of abnormal , 


results increasing as pregnancy advanced. The rate of 
posiive urine cultures among these asymptomatic 
women was 6.296, similar to that quoted by most au- 
thors,”® 87. 69 so the elevation of the white blood cell 
excretion rate was not related to asymptomatic bac- 
teriuria. In the state of increased metabolism which 
exists in pregnancy, this may well be a reflection of 
increased cell turnover rate, a suggestion which is sup- 
ported by the presence in the urinary deposit of sig- 


id 


nificant numbers of transitional epithelial cells, prob- ^ - 


ably of bladder or ureteric origin. It would certainly 


appear that, as suggested by Chadd and co-wor kers,® . 


measurement of white blood cell excretion rates: is'a. 


mos: unreliable indicator of urinary infection in preg- 
nancy, especially in dE pregnancy. 


Conclusion 


Renal medullary function alters in normal preg- 
nancy, and abnormalities must be consideréd in the 
light of the expected alterations. Thus, although uri- 
nary concentrating ability is diminished in normal 
women in pregnancy, its measurement, if interpreted 
with care, can assist in definition of patients with 


asymptomatic renal infection. It is clear that the same- 


cannot be said of urinary white blood cell excretion 
rates in late pregnancy. 

Urinary concentrating ability is the same in normal 
pregnant women as in the patients destined for or al- 
ready having mild P-AH and therefore is not a useful 
test to. distinguish between these two groups of pa- 
tienzs. Perhaps in the patient with severe P-AH and a 
lowered glomerular filtration rate there is a difference 
in free-water reabsorptive capacity, but there is cer- 
tainly no evidence of a primary place for such an ab- 
normality. a 
Clearly, however, there are early abnormalities in 
mecullary function in this group of patients, as shown 
by their impaired ability to secrete ammonia in re- 
sponse to an acid load. This measure is a very sensitive 
indicator of cell functional reserve, and the abnormal- 


ity may represent a response to concomitant plasma" 
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volume depletion as discussed above or may be due to 
medullary cellular damage, either direct or secondary 


to 


ischemia. It will be necessary to confirm these 


findings by chronic acid loading studies and to observe 


= the abnormalities in patients with established, severe 
«  P-AH. Response to various therapeutic maneuvers may 
^w then clarify their cause and relationship to clinical man- 
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Maternal peripheral concentrations of estradiol, ° 
estrone, cortisol, and progesterone during late 

pregnancy in rhesus monkeys (Macaca mulatta). and 

after experimental fetal anencepk.aly and fetal death 


SCOTT W. WALSH, PE.D. 
GEORGE W. KITTINGER, PH.D. 
MILES J. NOVY, M.D. 

Beaverton and Portland, Oregon 


Estradiol, estrone, cortisol, and progesterone were measured serialy in maternal venous plasma 
during late pregnancy in four intact rhesus monkeys (Macaca muletta) and in six monkeys with 
experimental anencephalic fetuses (functionally hypophysectomized fetuses). Estradiol and estrone 
increased gradually and significantly (P < 0.05) during the 2 weeks preceding spontaneous vaginal 
delivery in normal monkeys. Progesterone did not decrease prior to parturition. Cortisol increased 
sharply on the day of delivery, whereas estradiol, estrone, and projesterone decreased 
precipitously. In mothers with live, anencephalic fetuses, estradiol "vas significantly lower than in 
normal monkeys during late gestation (P < 0.05); however, estrone, cortisol, and progesterone 
values were not different from those in control monkeys. Fetal death occurred in three monkeys at 
various times after experimental fetal anencephaly and resulted in substantial decreases in maternal 
estradiol and estrone. Cortiso! and progesterone were not affectec. S»ontaneous vaginal delivery 
occurred in two animals; pregnancy was substantially prolonged ir four. Vaginal delivery was 
induced by administering estradiol benzoate to a monkey with pro onged pregnancy and a dead 
„fetus. These data suggest tat estrogens are involved in the onse of parturition in primates and that 
a live fetus with an intact hypothalamic-pituitary-adrenal axis is esseniial for normal concentrations 
of maternal estrogens but not cortisol or progesterone. (AM. J. OBSTET. GYNECOL. 135:37, 1979.) 
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THE ROLE or the primate fetus in the initiation of 
parttriton’ and the influence of the fetus on ste- 
roidcgeaesis are, for the most part, still unknown. We 
previously reported that experimental fetal anen- 
cephaly performed on rhesus monkeys at midgestation 
disrupts the normal timing of parturition, with a sig- 
nificent number of fetuses delivered beyond term.! It 
also causes atrophy of the fetal adrenal glands and sig- 
nificanty lowers maternal venous levels of estradiol. 
Hormoae anzlysis, however, was performed only on 
samples collected at cesarean section near tèrm. ` : 
In th.s paper we report maternal peripheral venous 


: concentrations of estrone, estradiol, cortisol, and pro» 


gesterone sampled serially during late pregnancy in-(1) , 
intact rnesus monkeys, (2) monkeys with experimental 


aner.ceohalic fetuses, (3) monkeys with fetal death in x) 


utero, and (4) a monkey with a prolonged petgnancy* « * 
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DAYS FROM DELIVERY 


Fig. 1. Maternal venous concentrations of estradiol, estrone, 
cortisol, and progesterone in four normal rhesus mokeys 
prior to spontaneous vaginal delivery. Data represent r-eans 
+ S.E. (shaded area). 


and dead fetus in which vaginal delivery was indtced 
by administering estradiol benzoate to the mother 


” Materials and methods 


‘Experimental fetal anencephaly (functional -etal 
hypophysectomy) was produced in six rhesus monzevs 


' (Macaca mulatta) between days 74 and 85 of gestation 


(term = 167 davs). Surgical procedures have previ- 
ously been described in detail.' Briefly, experimental 
. anencephaly was done by removing the fetal head 
along a plane formed by the occipitocervical and man- 
dibulomaxillary junctions. The carotid, jugular, ind 
vertebral vessels were ligated immediately below the 
plane of separation. ‘A‘skin flap was turned to coverthe 
cervical stump, tne fetus was rettirned to the amniatic 
cavity, and the i incisions were closed according to san- 
dard procedures. 
Blood samples (5 ml) were collected i into heparinized 
syringes from the maternal saphenous vein from zhe 
c six monkeys with experimental anencephalic fetuses 
sand from four inzact control monkeys. The plasma -vas. 
separated by centrifugation and stored at Poo C uatil 
apsayed. 

e  Fstrone, estradiol, and progesterone were deer- 

mined by radioimmunoassay with Sephacex LH 20 


gnicrocolumn chromatography to separate the estro- 
4 


e 
1 
/ * * trogen and progesterone assays have been previously 


* 


ESTRADIOL [pg ml) = 
& 
8 


gens. Valtdation studies and characteristics of the zs-. 
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Fig. 2. Maternal venous concentrations of estradiol, estrone, 
cortiso., and progesterone before and after experimental fetal 
anencephaly in a rhesus monkey. In the normal animals, 
shown in Fig. 1, 95% of all estradiol values were above 500 ` 
pg/ml indicated by upper dashed line in this figure) and 9596 
of all estrone values were above 115 pg/ml (indicated by lower 


_ dashed line in this figure). 
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Fig. 3. See legend for Fig. 2. 


reportei.” ? Cortisol was measured by the competitive 
protein-binding method.* 

The ‘tame of fetal death was estimated by radiologic 
examination of bone development, body weight, struc- 
tural development, degree of tissue autolysis, and clini- 
cal examination of the mother (e.g., uterine fundat 
height, sex skin color, absence of fetal movements). 

One znimal that retained a dead fetus ip utero (No. 
6992) received estradiol benzoate, 100 ug, b.i.d., sub- 
cutaneo.isly, in sesame seed oil for 9 days (gestational 
days 19! to 199). $ 

Statistical analysis of the data was performed by 


` 


(s 





' Volume 135 





Number 1 





Maternal steroids in lete pregnancy and after fetal anencephaly and death 39 


i3 


T XWpe ap. 














L 











Pt Lr rane a [I-II , 
, “Fetal og ae | No. 6992 Es'radiol Benzoate e. 
Y ; Decapitation jnaeat g ] 
- * 1200 i ' Vaginal 
4 A s : À l elivery 7] 
"qoos ft ü n _ 41000" 
a. [EC \ ; UR 4 b 
$ eo. t OIM 1.9800 £ 
; f A S 
mw og : iy t J ES 
& 600 X Ts UN d | 1 1 4600 È 
o a qo Im 
z o o MW. y NA N^ imp fetal | 1 714008 
ui. LA Y H Ws Death T Y Iri 
d ur 
ee M vct t ^s "aeri 
om 
Me? of 
À 40) i j 
'É | R i pe qi 
S s |X ii 
E" | ea £^ no i M $ Ni 
3 DAZ NP VY VR MN Z i] it ate he 
8 nu Vw NVOW FER Wa dg] 
“E10 | | iB = 
a, i t 
$ I IT Le Ac uf saint aj 83 
w 
[w 


70 86 30 100 Tlo- 


EE 6 4 MO:- 
i GESTATIONAL AGE - DAYS’ 


150 Tét Po 180 190 200 210 


r 


Fig. 4. Legend same as for Fig. 2 except that estradiol benzoate, 100 ug, b.i.d., was administered 


subcutaneously from days 191 to 199. of gestation. 


analysis of variance: randomized complete-block de- 
sign and Student-Neuman-Keuls’ test. 5 E 





- Results R 


Estradiol and estrohe increased gradually and sig- Í 
nificantly (P < 0.05). during the 2 weeks preceding 


` “spontaneous vaginal; ‘delivery in normal, monkeys - 


(Fig. 1). Progesterone did not decrease ` prior to partur- 
ition. Cortisol increased sharply on zhe day of vaginal 


: delivery, whereas estradiol, estrone, and progesterone 


decreased precipitously. During the 5 days following : 
expulsion.of the fetus and placenta, levels of estradiol, 


. estrone, and progesterone were extremely low as com- 


pared to their respective levels during pregnancy; 
however,, postpartum levels of cortisol did not differ 
from the levels observed during pregnancy. . 
Experimental anencephaly was associated with a. 
sharp, transient increase in estradiol arid cortisol (Figs. 
2 to 6). Estradiol levels decreased sharply following 
surgery but increased..again until approximately day : 
120 of gestation, when they gradually declined arid . 
eventually fell below levels of estradiol observed in 
normal animals during late gestation. 
. In normal monkeys (Fig. 1), only 5% of all values of 
estradiol (n =. 101) and estrone (n = 101) were below : 
$00 and 115 pg/ml, respectively. In monkeys with live 


7184— not shown) 76.5% of estradio: values (n = 166) 
werg less than 500 pg/ml, but only 10. 2% of estrone ' 
values (n = 166) were less than 115 pg/ml. Cortisol and 


_ progesterone levels were not affected by experimental ` - 


fetal anencephaly: values ranged 5etween 10 and 


CORTISOL [ug/100ml) a-e 
: MN 
eo 


, terminated. by cesarean section at 161 days. 
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P Fig. ,5. See legend for Fig. 2. 


30 ug: 100 ml and 2 «o 4 ng/ml, respectively, in both 


experi-nental.and normal animals? Fetal death (Figs. 4 
to 6) resulted in marked decreases of estradiol and es- 
trone but not cortisol or progesterone. 
Spor.taneous"vaginal delivery occurred in two ani- 
mals (Figs. 2 and 3) and in one of them it was associated 


with ax increase in estrone, estradiol, and cortisole 
' (Fig. 2. In a third animal, with prolonged pregnancy 
anencephalic fetuses (Figs. 2 to 5 and animal No.. . 


and a dead fetus, vaginal delivery was induced by Aw 
ministering . estradiol benzoate to the mother (Fig. '4). 


Delivery was, associated with. marked increases in ` 


plasma concentrations of estradiol and estrone. The, 


pregnancy of one animal, No. 7184 (not shown), was 
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Comment nancy; a Jead fetus, and very low estrogen levels by ' 


The primate fetal pituitary-adrenal axis is impcrant 
in assuring that parturition occurs at the normal -rne. 
We previously reported that experimental fetal zten- 
cephaly. with resultant fetal adrenal atrophy sig- 


nificantly disrupts the normal. timing of parturton:: 


30% of anencephalic fetuses were born prematrely 
(i.e, «155 days of gestation) and 40% were torn 
postmaturely (i.e. 7175 days). This compares witir 4% 
and 5%, respectively, for our normal populatien of 
rhesus monkeys at the Oregon Regional Primat Re- 
search Center.' In the present study four animals '"igs. 
2 and 4 to 6) had prolonged pregnancies (i.e., —175 
days) and only one animal delivered at the ex- 
pected time (i.e., 167 days). Timing of vaginal deivery 
is similarly disrupted in cases of human anencepLaly.® 
The precise mechanism by which the fetu: can 
influence the timing of labor is not known. Severa. Ines 
of evidence indicate that estrogens are important -c the 
normal process of labor and the monkey fetus zon- 
tributes to estrogen'biosynthesis by adrenal production 
of estrogen precursors (e.g., androstenecione, zbhy- 
droepiandrosterone sulfate) that are converted te es- 
trogens by the placenta.” * Long-term fetal ACTH in- 
fusions into chronically catheterized rhesus mcrxeys 
cause the onset of labor which is preceded by inccases 
in maternal plasma estrone and estradiol, fetal pizsma 
tstrone, and amniotic fluid estrone and prosticlan- 
dins? 7? In the present study, experimental fetal 
a&encephaly resulted in a progressive decrease Bt ma- 
*ternal peripheral estradiol levels and was assccated 
with an increase in gestational length in four out 5^ five 
monkeys (Figs. 2 to 6). Vaginal delivery was st ccess- 
fully induced in one animal with a prolonged preg- 


administering estradiol benzoate to the mother (Fig. 4). 

The progressive and significant increase in maternal 
péripherzl estrone and estradiol during the 2 weeks 
preceding vaginal delivery in normal monkeys (Fig. 1) 
is noteworthy since the concentration of sex-steroid ` 
binding protein is lowest during late pregnancy." Con- ' 
sequently, the amount of free, biologically active estro- 
gen is increased prior to parturition. Estrogen induces 
cervical r pening, stimulates uterine activity, and facili- 
tates labcr in women, '*^ and has been implicated in 
premature labor in women,!$ monkeys," and rats." 
Estrogen probably exerts its effects by increasing the 
sensitivitr of the uterus to oxytocin! ' and by increas- 
ing the synthesis of prostaglandins.? Furthermore, 
prostaglandins increase estrogen biosynthesis in the- 
human placenta.” It is, therefore, possible that under. 
normal c rcumstances a positive feedback loop.is estab- 
lished between estrogens and prostaglandins prior to 
parturition, the combined effects of each eventually re- 
sulting in powerful, coordinated uterine contractions 
and expulsion of the fetus and placenta. 

Cortisil is important for the initiation of labor in the 
ewe since corticosteroid administration induces prema- 
ture labcr and results in changes in hormone profiles 
similar to those observed preceding spontaneous par- 
turition.*! This is not true in primates, however, since 
administering corticosteroids to monkeys” ?? or wom- 
en?** % does not induce premature labor. In fact, 
chronic administration of low doses of dexamethasone 


to monkeys results in a decrease in mateenal plasma 


estrogen levels and an increase in gestational len&th 
(Novy ard Walsh, unpublished). The sharp increase in 
the concentration of cortisol in normal monkeys on the - 
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day of vaginal delivery (Fig. 1) was probably the result 
of maternal stress associated with parturition. 
Maternal peripheral progesterone levels decrease 
prior to parturition in the ewe and a number of other 
species; however, they do not in monkeys (Fig. 1). Al- 
„ though Turnbull and associates?? have reported a de- 
* crease in peripheral progesterone levels in women 
from 160 ng/ml 5 weeks before labor to 110 ng/ml at 
labor, it seems unlikely that such a decrease could have 
physiologic significance with respect to parturition, and 
other investigators, have not observed .such a de- 
crease.?'7?? Peripheral progesterone levels do not nec- 
essarily accurately reflect changes in progesterone con- 
centrations in the reproductive vessels, however.9? It is, 
therefore, possible that progesterone withdrawal at a 
local level (e.g., lysosomes contained in fetal mem- 
branes and decidua) is necessary for the normal pro- 
cess of labor. Schwarz and collezgues*! have reported 
an increase in a progesterone-binding protein in 
human fetal membranes prior to labor which would 
effectively reduce the amount of free, biologically ac- 
tive hormone locally. Progesterone reportedly stabilizes 


the lysosomes by binding to them, and thereby pre-' 


. vents the release of enzymes such as phospholipase Az 
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which increase prostaglandin synthesis.??-?! Estrogen? 
are known to increase the synthesis of steroid-binding 
proteins? and, if this is true with respect to the proges- 
terone binding protein of fetal membranes, estrogens 
could in this manner produce a progesterone with- 
drawal effect. 

It is interesüng to note that experimental fetal 


anencephaly decreased maternal estradiol but not es- 


trone; however, fetal death resulted in marked de- 
creases in both estrone and estradiol (Figs. 2 to 6). The 
mechanism by which anencephaly can selectively affect 
estradiol but not estrone is not known. Neither anen- 
cephaly nor fetal death affected maternal peripheral 
cortisol or progesterone. Similar observations have 
been reported by others with respect to estrogens and 
progesterone following fetal death?? or fetectomy.? 
'These data indicate that perfusion of the placenta with 
fetal blood is essential for placental estrogen biosyn- 
thesis but not for progesterone biosynthesis. 


The authors gratefully acknowledge the expert 
technical assistance of Sandra Buzzetti, Michael Cook, 
Carole Thomas, and members of the Department of 
Surgery at the Oregon Regional Primate Research 
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Relaxin is a peptide hormone produced by the corpus luteum during pregnancy in human beings. 
There are no extraluteal sites of production of relaxin in women. By means of & heterologous 
porcine radioimmunoassay, serial serum relaxin concentrations were determined in three women 
throughout pregnancy and into labor. All three demonstrated a first-trimester elevation followed by a 
second-trimester decline; values then remained stable throughout the second and third trimesters 
and into labor. This further confirms the functicnal activity of the corpus luteum throughout 
pregnancy and the value of relaxin as an index of luteal function during gestation. (AM. J. OBSTET. 


GYNECOL. 135:43, 1979.) 


RELAXIN IS A peptide hormone produced by the cor- 
pus luteum of pregnancy.! In human beings there are 
no extraluteal sites of production.? Relaxin is not de- 
tectable in the serum of nonpregnant women or that of 
men by present methods of assay.” * Relaxin extracted 
from the human corpus luteum of pregnancy is active 
in the guinea pig pubic symphysis palpation assay. The 
biologic activity parallels the immunoactivity of these 
extracts.? The purpose of the present study is to de- 
scribe the secretion pattern of immunoreactive relaxin 
serially throughout pregnancy and into labor in three 
women, Ps 


Methods. 


Three healthy volunteers agreed to serial blood 
sampling throughout their planned pregnancies. The 
first sample was drawn before or around the time of 
the missed period. Subsequent samples were drawr: for 
the most part every 1 to 2 weeks during the first trimes- 
ter of pregnancy and usually monthly curing the sec- 
ond and third trimesters. A single sample was drawn in 
active labor. 
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All samples consisted of 10 ml of clotted blood which 


. was centrifuged and the serum frozen for subsequent 


radioimmunoassay. 

Relaxin was ‘measured by radioimmunoassay with 
25] -labeled polytyrosyl-relaxin® and rabbit antiporcine 
relaxin serum R6 7/14/74 which has been used to mea- 
sure immunoreactive relaxin in women? The sensitivity 
of the assay was [0 pg. Thé interassay coefficient of 
variation was 14.7% and the intra-assay coefficient of 
variation was 7.1%. 


Results 


Two patients demonstrated immuncreactive relaxin 


` levels of 0.5 and 1.1 ng/ml, respectively, at the time of 


the missed menses, 4 weeks from the last menstrual 
period. The third patient had undetectable levels 1 
week after conception and was npt,sampled again until 
6 weeks post-LMP, at, whith time a level of 1.1 ng/ml 
was detected. All three patients demonstrated a first- 
trimester rise: two peaked at 10 to 12 weeks (1.8 to 2.0 
ng/ml) and the third at 6 weeks. Levels in all three 
patients. then declined to the range of 0.4 to 1.0 ng/ml 
during the second trimester and remained so through- 
out the rest of the pregnancy (see Fig. 1). All three, 
patients were sampled within 1 to 4 days prior to the 
onset of labor and again during active labor. No sig 


nificant charges in relaxin concentrations were de- , 


tected (see Fig. 2), Two of the patients were delivered 
at 40 weeks: one was an uncomplicated normal spon- 


tanéous delivery and the other a primary cesarean sec? * 
tior: for failure to progress in labor and cephalopelvic . 
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Fig. 1. Serial relaxin concentrations in peripheral blood of 
three women throughout pregnancy. The last point slotted 
-for each patient is the intrapartum relaxin concentraton. 
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Fig. 2. Relaxin concentrations prior to and during lator in the 
three patients studied. 


disproportion." This pregnancy was complicated by 


pregnancy-induced hypertension. The infants veighed 
2,930 and 2,830 grams, respectively, and had 7 minute 
Apgar scores of 9. The third patient was delivered of a 
2,260 gram infant with a 1 minute Apgar score of 9 at 
34 weeks’ gestation: All three infants were mele. 


Comment : : 


Although steroid hormones may be of gon.dal, pla- 
cental, or fetal origin, relaxin is an excluswe luteal 
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produc in human pregnancy and as such serves as a 


useful marker of luteal function in pregnancy.” Relaxin 
has been detected in the serum of women during con- 
ceptior cycles at the time of the missed menses (4 weeks 
from tae LMP).* O'Byrne and associates? using ran- 
dom sampling throughout pregnancy; have shown 
somewna: higher first-trimester values compared to 
second- znd third-trimester samples. None of their pa- 


‘tients vas studied serially, however. This study con- 
- , firms z first-trimester rise in relaxin secretion followed, 


by a dschne and subsequent stabilization in the second 
and tir trimesters. The stability of third-trimester 
levels and the lack of significant change during spon- 
taneocs labor have been previously reported. Simi- 
larly, -e.axin levels during oxytocin- and prostaglan- 


. din-irluced labors do not change significantly.’ 


Noae of the three patients sampled in this study 
demcaszrated a prelabor relaxin surge as occurs in ro- 


dents and certain other mammalian species. A more 


frequert sampling procedure would be, necessary, 
however, in the immediate prelabor period to conclu- 


‘sively rule out such a surge. 


Tle uteotropic stimulus to relaxin. sécretion has yet 
to b determined. The pattern of relaxin secretion 
dem »nstrated by these three patients is similar to the 


` patterr. of secretion of human chorionic gonadotropin | 


(hCG) previously described in human pregnancy." 
Thearcle that hCG plays in relaxin secretion has yet to 
be termined. 

Thar relaxin is secreted throughout human preg- 
nan-y further confirms the functional activity of the 
corp uz luteum throughout all of prenancy and the use- 


. fulress of relaxin as a marker of pregnant luteal func- 


tior. Its presence at the time of the missed period and 
its {rst-trimester rise suggest a role, together with pro- 
ges-erone, in early pregnancy maintenance. 


7. O'Byrne, E. M., and Steinetz, B. G.: : Proc. Soc. Exp. Biol. 
Med. 152:272, 1976. 

8. Quagliarello, J., Nachtigall, R., Goldsmith, L. T., Hoch- 
man, J., Steinetz, B. G., O'Byrne, E. M., and Weiss, G.: In 
Caanning, E. P., Marsh, J. M., and Sadler, W. A., editors: 
Cvarian Follicular and Corpus Luteum Function, New 
York, 1978, Plenum Press, pp. 743-748. . 

9 Eochman, J., Weiss, G., Steinetz, B. G., and O'Byrne, 
E. M: Am. J. OBSTET. GYNECOL. 130:473, 1978. 

10 Sherwood, O. D., Chang,.C. C., Be Vier, G. W., Diehl, 
P R., and Dziuk, P. J.: Endocrinology 98:875, 1976. 7 


AL Teah, E. S.: J. Obstet. Gynaecol. Br. Commonw. 74:77, 


-967. 






















DI TOW 


with Axiscal | LA ee. sonnd scanner 
i fonics 






Hitt W 
^i MITTUNT 

A c vhs ant m! 
-d vemm "M 


alu 
ri T NIME 


Axiscan 5A 
The portable ultrasonic 
scanner that has it all 






All the qualities you expect 
Real-time electronic scanning. 
Flickerless images. 
Well-defined arey scale. 


ki 






i. This portable 

ith its dramatic 

| makes routine i 

f the fetus possible 

> cost, inconvenience 
@ radiation risks of 


All the extra features you want 
Full-screen utilization o Freeze- 
frame capability o Electronic 
calipers a Digital, on-screen 
presentation of measurements o 
Automatic contrast/intensity 
compensation for photographya 
A single transducer optimized 
for two ranges a 180-dearee 
image reversing switch. 













" 
Ni i 
un TUM Ihi 


; AXISCAN 5A Mu, th 
i sll n. il 


fe, noninvasive 


hod for: 





You get it all with Axiscan 5A 


ing fetal E diameter, with built-in These aren't “options” or “add-ons,” but built-in 
lipersBfacilitating amniocentesis 0 features of the finest portable real-time ultrasonic 
scanner available — an instrument that combines 


the achievements of modern technology with the 
requirements of clinical practice. 


' Axiscan vA, 


Eg 
g dr masses: 





"Nonspecific'" vaginitis 

... Often masked by previsit and routine douches, 
candidiasis and trichomeniasis.' 

...Often chronic—in a recent clinical study of 

5,000 consecutive cases of chronic vaginitis, the 

chief cause was undiagnosed H. vaginalis vaginitis, 

followed by candidiasis and trichomoniasis: 


1. Fleury, FJ.: Obstet. Gynecol. News 12:125, Aug. 15, 1977. 
2. Gardner, H.L., and Kaufman, R.H.: Benign Diseases of the Vulva 
and Vagina, St. Louis, The C.V. Mosby Company, 1969, p. 191. 
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1. ESTROGENS HAVE BEEN REPORTED TO INCREASE THE RISK OF 
ENDOMETRIAL CARCINOMA. 

Three independent case control studies have reported an increased risk of endome- 
trial cancer in postmenopausal women exposed to exogenous estrogens for mone than 
one year.'-? This risk was independent of the other known risk factors for endometrial 
cancer. These studies are further supported by the finding that incidence rates of 
endemetrial cancer have increased sharply since 1969 in eight different arsas-of the 
United States with population-based cancer reporting systems, an increase which may 
be related to the rapidly expanding use of estrogens during the last decade.‘ The three 
case control studies reported that the risk of endometrial cancer in estrogen usess was 
about 4.5 to 13.9 times greater than in nonusers. The risk appears to deperd on both 
duration of treatment! and on estrogen dose? In view of these findings, when estregens 
are used for the treatment of menopausal Symptoms, the lowest dose that will control 
Symptoms should be utilized and medication should be discontinued as Scon as 
possible. When prolonged treatment is medically indicated, the patient should be 
feassessed on at least a semiannual basis to determine the need for continued therapy. 
Although the evidence must be considered preliminary, one study suggests that-yclic 
administration of low doses of estrogen may carry less risk than continuous administra- 
tion;? it therefore appears prudent to utilize such a regimen. Close clinical survaillence of 
all women taking estrogens is important. In all cases of undiagnosed persistent or 
recurring abnormal vaginal bleeding, adequate diagnostic measures should be under- 
taken to rule out malignancy. There is no evidence at present that "natural" estrogens are 
more or less hazardous than TUS estrogens at equiestrogenic doses 
2. ESTROGENS SHOULD NOT BE USED DURING PREGNANCY. 

The use of female sex hormones, both estrogens and progestogens, durinc early 
pregnancy may seriously damage the offspring. It has been shown that females exoosed 
in utero to diethylstilbestrol, a non-steroidal estrogen, have an increased vsk of 
developing in later life a form of vaginal.or cervical cancer that is ordinarily extremely 
rare55 This risk has been estimated as not greater than 4 per 1000 exposures.’ 
Furthermore, a high percentage of such exposed women (from 30 to 90 percent: have 
been found to have vaginal adenosis,®-'2 epithelia! changes of the vagina and servix. 
Although these changes are histologically benign, it is not known whether they are 
precursors of malignancy. Although similar data are not available with the use o^other 
estrogens, it cannot be presumed they would not induce similar changes. Several reports 
Suggest an association between intrauterine exposure to female sex hormones and 
congenital anomalies, including congenital heart defects and limb reduction 
defects.'?-'* One case control study'® estimated a 4.7-fold increased risk ct limb 
reduction defects in infants exposed in utero to sex hormones (oral contraceptives, 
hormone withdrawal tests for pregnancy, or attempted treatment for threatenec-abor- 
tion). Some of these exposures were very short and involved only a few cays of treatment 
The data suggest that the risk of limb reduction defects in exposed fetuses is somewhat 
less than 1 per 1000. In the past, female sex hormones have been used during pregnancy 
in an attempt to treat threatened or habitual abortion. There is considerable evidence 
that estrogens are ineffective for these indications, and there is no evidence from well 
controlled studies that progestogens are effective for these uses. If PREMARIN i- used 
during pregnancy, or if the patient becomes pregnant while taking this drug, she should 
be apprised of the potential risks to the fetus, and the advisability of pregnancy 
continuation. 















































DESCRIPTION: PREMARIN (Conjugated Estrogens Tablets, U S.P) for oral a&mirstration 
contains a mixture of estrogens, obtained exclusively from natural sources, blended to 
represent the average composition of material derived from pregnant mares’ urine. It -ontains 
estrone, equilin, and 17a-dihydroequilin, together with smaller amounts of 17«-estradiol, 
equilenin, and 17a-dihydroequilenin as salts of their sulfate esters. 


INDICATIONS: Based on a review of PREMARIN Tablets by the National Academy of 
Sciences — National Research Council and/or other information, FDA has classified the 
indications for use as follows: 

Effective: 

1, Moderate to severe vasomotor symptoms associated with the menopause. (There is 
no evidence that estrogens are effective for nervous symptoms or depression without 
associated vasomotor symptoms, and they should not be used to treat such conditions.) 

2. Atrophic vaginitis. 

3. Kraurosis vulvae. 

4. Female hypogonadism. 

5. Female castration. 

6. Primary ovarian failure. 

7. Breast cancer (for palliation only) in appropriately selected women and men with 
metastatic disease 

B. Prostatic carcinoma — palliative therapy of advanced disease. 

9. Postpartum breast engorgement — Although estrogens have been widely used for 
the prevention of postpartum breast engorgement, controlled studies have demon- 
strated that the incidence of significant painful engorgement in patients not receiving 
Such*hormonal therapy is low and usually responsive to appropriate analgesic or other 
Supportive therapy. Consequently, the benefit to be derived from estrogen therapy ‘orthis 
indication must be carefully weighed against the potential increased risk of puerperal 
thromboembolism associated with the use of large doses of estrogens. '* 

PREMARIN HAS NOT BEEN SHOWN TO BE EFFECTIVE FOR ANY PURPOSE DWRING 
Hi Crna AND ITS USE MAY CAUSE SEVERE HARM TO THE FETUS (SEE EOXED 

JARNING). e e 
"Probably" effective: For estrogen deficiency-induced osteoporosis, and only when 
used in conjunction with other important therapeutic Measures such as diet, caicium, 
physiotherapy, and good general health-promoting measures. Final classificatiorof this 
Indication requires further investigation 


CONTRAINDICATIONS: Estrogens should not be used in women (or men) with any of the 
following conditions: 1. Known or Suspected cancer of the breast except in appropriately 
selected patients being treated for metastatic disease. 2 Known or suspected estrogen- 
dependent neoplasia. 3. Known or suspected pregnancy (See Boxed Warning). 4. Un- 
g. 5. Active thrombophlebitis or thrcmboembc::c disor- 
, ders. 6. A past history of thrombophlebitis, thrombosis, or thromboembolic disorders asso- 

ciated with previous estrogen use (except when used in treatment of breast or prostatic 


malignancy). 


WARNINGS: At the present time there is no satisfactory evidence that estrogensagiven to 
postmenopausal women increase the risk of cancer of the breast, '? although a recent study 
has raised this possibility.'* There is a need for caution in prescribing estrogens for women 
with a strong family history of breast cancer or who have breast nodules, fibrocysticdisease, 
al Mammograms. A recent study has reported a 2- to 3-fold increase in the risk of 


or abn 
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surgjcally Confirmed gallbladder disease in women receiving postmenopausal estragens.' 
Adverse effects of oral contraceptives may be expected at the larger doses of estrogen 
used to treat prostatic or breast cancer or postpartum breast engorgement; it has been 
shown that there is an increased risk of thrombosis in men receiving estrogens for prostatic 
cancer and women for postpartum breast engorgement.'?-?? Users of oral contraceptives 
have ffi creased risk of diseases, such as thrombophlebitis, pulmonary embolism, stroke, 
and myocardial infarction.??-39 Cases of retinal thrombosis, mesenteric thrombosis, and optic 
neuritis have been reparted in oral contraceptive users.3'.32 An increased risk of postsurgery 
ic complications has also been reported in users of oral contraceptives 23,34 |f 
gen should be discontinued at least 4 weéks before surgery of the type 
bolism, or during periods of prolonged 


thromboe 
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sy seat Venus! UI WIS prüstate anu Ureast, nave Deen Snown? to increase the risk ofr 
myocardial infarction, pulmonary embolism and thrombophlebitis. When doses of t 
" — yof the thromboembolic and thrombotic adverse effects should be consi: 
clear risk.. 

Benign hepatic adenomas should be considered in estrogen users having abdomir 

and tenderness, abdominal mass, or hypovolemic shock. Hepatocellular carcinoma hé 
reported in women taking estrogen-containing oral contraceptives.?* Increased 
pressure may occur with use of estrogens in the menopause? and blood pressure shi 
monitorec with estrogen use. A worsening of glucose tolerance has been observed inp 
on estrogen-containing oral contraceptives. For this reason, diabetic patients shc 
carefully observed. Estrogens may lead to severe hypercalcemia in patients with 
cancer and bone metastases. 
PRECAUTIONS: Physical examination and a complete medical and family history sh 
taken prior torthe initiation of any estrogen therapy with special reference to blood pri 
breasts, abdomen, and pelvic organs, and should include a Papanicolau smear. As a ç 
rule, estrogen should not be prescribed for longer than one year without another pi 
examination being performed. Conditions influenced by fluid retention such as a 
epilepsy, migraine, and cardiac or renal dysfunction, require careful observation. ¢ 
patients may develop manifestations of excessive estrogenic stimulation, such as ab! 
or excesswe uterine bleeding, mastodynia, etc. Oral contraceptives appear to be asso 
with an increased incidence of mental depression? Patients with a history of depr 
should be carefully observed. Preexisting uterine leiomyomata may increase in size 
estrogen use. The pathologlot should be advised of estrogen therapy when r« 
specimens are submitted. If jaundice develops in any patient receiving estroge 
medication should be discontinued while the cause is investigated. Estrogens sho 
used with care in patients with impaired liver function, renal insufficiency, metabolic 
diseases associated with hypercalcemia, or in young patients in whom bone growth 
complete 

The following changes may be expected with larger doses of estrogen: 

a. Increased sulfobromophthalein retention. 

b. Increased prothrombin and factors VII, VIII, IX, and X; decreased antithrom 
increasecncrepinephrine-induced platelet aggregability. 

c. Increased thyroid binding globulin (TBG leading to increased circulating total t 
hormone, as measured by PBI, T4 by column, or T4 by radioimmunoassay. Free T? 
uptake is decreased, reflecting the elevated TBG; free T4 concentration is unaltered 

d. Imparredglucose tolerance. 

e. Decreased pregnanedio! excretion. 

f. Reducedwesponse to metyrapone test. 

g. Reduced serum folate concentration 

h. Increased serum triglyceride and phospholipid concentration 

As a general principle, the administration of any drug to nursing mothers should be don 
when clearly necessary since many drugs are excreted in human milk 
ADVERSE REACTIONS: The following have been reported with estrogenic theraj 
cluding osal contraceptives: breakthrough bleeding, spotting, change in menstrual 
dysmenorrhea; premenstrual-like syndrome, amenorrhea during and after treatmer 
crease in sizeof uterine fibromyomata; vaginal candidiasis, change in cervical erosion: 
degree of cervical secretion; cystitis-like syndrome; tenderness, enlargement, secreti 
breasts); nausea, vomiting, abdominal cramps, bloating; cholestatic jaundice; chlo&s 
melasma which may persist when drug is discontinued; erythema multiforme; eryt 
nodosum, hemorrhagic eruption; loss of scalp hair, hirsutism: Steepening of corneal c 
ture; intoierance to contact lenses; headache, migraine, dizziness. mental depre 
chorea; increase or decrease in weight: reduced carbohydrate tolerance; aggravat 
porphyria. edema; changes in libido. 
ACUTE OVERDOSAGE: May cause nausea, and withdrawal bleeding may occur in fen 
DOSAGEAND ADMINISTRATION: 1. Given cyclically for short term use only: For treat 
of moderate to severe vasomotor symptoms, atrophic vaginitis, or kraurosis vulvae . 
ciated with the menopause (0.3 to 1.25 mg or more daily) 

The lowest dose that will control symptoms should be chosen and medication shou 
discontinued as promptly as possible. 

Administration should be cyclic (é.g. three weeks on and one week off). 

Attempts to discontinue or taper medication should be made at three to six month inte 

2. Given cyclically: Female hypogonadism. Female castration. Primary ovarian fa 
Osteoporosis. 

Female^ypogonadism — 2.5 to 7.5 mg daily, in divided doses for 20 days, followed by i 
period of 10 days’ duration. If bleeding does not occur by the end of this period, the : 
dosage schedule is repeated. The number of courses of estrogen therapy necessa 
produce bleeding may vary depending on the responsiveness of the endometrium 

If bleeding occurs before the end-of the 10 day period, begin a 20 day estrogen-prog 
Cyclic regimen with PREMARIN (Conjugated Estrogens Tablets, U.S.P), 2.5 to 7.5 mg da 
divided deses, for 20 days. During the last five days of estrogen therapy, give an oral proge 
If bleeding occurs before this regimen is concluded, therapy is discontinued and ma 
resumed en the fifth day of bleeding. 

Femalecastration and primary ovarian failure — 1.25 mg daily, cyclically Adjust upwa 
downwarc according to response of the patient. For maintenance, adjust dosage to lo 
level that wil! provide effective control. 

Osteoperosis (to retard progression) — 1.25 mg daily, cyclically. 

3. Given fora few days: Prevention of postpartum breast engorgement —3.75 mg every 
hours for five doses, or 1.25 mg every four hours for five days. 

4. Giver chronically: Inoperable progressing prostatic cancer—1.25 to 2.5 mg three ti 
daily. 

Inoperadle progressing breast cancer in appropriately selected men and postmenopa 
women 10 mg three times daily for a period of at least three months. 

Patients with an intact uterus should be monitored for signs of endometrial cancer 
appropriate measures taken to rule out malignancy in the event of persistent or recu 
abnormal vaginal bleeding. 

HOW SUPPLIED: PREMARIN (Conjugated Estrogens Tablets, U.S.P) No. 865—Each pi 
tablet comtaims 2.5 mg in bottles of 100 and 1,000. No. 866—Each yellow tablet cont 
1.25 mg imbottles of 100 and 1,000. Also in unit dose package of 100. No. 867 — Each redte 
contains 0.625 mg in bottles of 100.and 1,000. Also in unit dose package of 100 
B68 — Each greentablet contains 0.3 mg in bottles of 100 and 1,000 

PHYSICIAN REFERENCES: !.Ziel, HK, et al: N. Engl. J. Med. 293:1167-1170, 1: 
2. Smith, D.C. et al: N. Engl. J. Med. 293:1164-1167, 1975. 3. Mack, TM. et al: N. Engl. J.^ 
294:1262-1267, 1976. 4. Weiss, N.S., et al: N. Engl. J. Med. 294:1259-1262, 1976. 5. Hei 
AL., et ai. N. Engl. J. Med. 284:878-881, 1971. 6. Greenwald, P, et al: N. Engl. J. N 
285:390-392, 1971.7. Lanier, A, et al: Mayo Clin. Proc. 48:793-799, 1973. 8. Herbst, A., € 
Obstet. Gynecol. 40.287 -298, 1972. 9. Herbst, A., et al: Am. J. Obstet. Gynecol. 178:607-1 
1974. 10. Herbst, A., et al: N. Engl. J. Med. 292:334-339, 1975. 11. Stafl, A, et al: Ob: 
Gynecol. 43:118-128, 1974. 12. Sherman, A.l., et. al: Obstet. Gynecol. 44:531-545, 1t 
13. Gal, I., et a/; Nature 276:83, 1967 14. Levy E.P, et al: Lancet 1:611, 1973. 15. Nora, J, e 
Lancet 1:944942, 1973. 16. Janerich, D.T, et al: N. Engl. J. Med. 297:697-700, 15 
17. Boston Collaborative Drug Surveillance Program: N. Engl. J. Mec. 290:15-19, 1t 
18. Hooves, R, et al: N. Engl. J. Med. 295:401-405, 1976, 19. Daniel, D. G., et al: Lar 
2:287-288, 1967. 20. The Veterans Administration Cooperative Urological Researeh Gre 
J. Urol. 98516-522, 1967. 21. Bailar, J.C.: Lancet 2:560, 1967. 22. Blackard, C., et al: Car 
26:249-256, 1970. 23. Royal College of General Practitioners: J.R. Coll. Gen. Pr 
13:267-279, 1967. 23a. Royal College of General Practitioners: Oral Contraceptives 
Health, New York, Pitman Corp., 1974. 24. Inman, WH.W, et al: Br. Med. J 2:193-199, 1t 
25. Vessey, MIP, et al: Br. Med. J. 2:651-657, 1969. 26. Sartwell, PE., et al: Am. J. Epider 
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(NYSTATIN U 


Gives you more 


More dose forms •Ħ more indications Ħ more years of experience 


Whether you call it moniliasis or candidiasis, there are more forms As you can see, there is a form of Mycostatin 

of Mycostatin to treat it than are provided by any other anticandidal just right for virtually every type of common 

agent, new or old. candidiasis you see in your practice. 
Beginning with the introduction of nystatin oral tablets, we Which is why we say that “Mycostatin 

followed with the introduction of the first truly effective anticandidal gives you more.” 

agent for the treatment of vulvovaginal candidiasis, Mycostatin 

Vaginal Tablets (Nystatin Vaginal Tablets USP). We then built a 


= 
family of fine products that physicians have come to rely on for their Mycostatin 


efficacy, convenience, and virtual absence of toxicity. 
The philosophy of Mycostatin is in tune with the “whole patient’ NYSTATIN USP 
concept. You may find that a patient with a case of vulvovaginal —. ae 
candidiasis also has clinically significant intestinal candidiasis, or Six specialized products to better 
cutaneous lesions caused by C. albicans, or possibly oral serve you and your patients 
candidiasis. 
See next page for brief summary. 


15 vagina tablets we 
with appicator 0003-0457 -35 


100,000 units 
MYCOSTATIN" 


Each vaginal tablet contains 
100,000 units nystatin 


Caution: Federal law prohibits 
dispensing without prescription 
Usual dosage: | tablet daily 
for2weeks e — 
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MYCOSTATIN® 

Nystatin USP 

DESCRIPTION: Mycostatin Vaginal Tablets (Nystatin 
Vaginal Tablets USP) are provided as diamond- 
shaped, compressed tablets containing 100,000 
units of nystatin dispersed in lactose with ethyl cel- 
lulose, stearic acid, and starch. Mycostatin Cream 
(Nystatin Cream) contains 100,000 units nystatin per 
gram in an aqueous, perfumed vanishing cream 
base. Mycostatin Topical Powder (Nystatin Topical 
Powder) provides 100,000 units nystatin in each 
gram, dispersed in Talc USP. Mycostatin Ointment 
(Nystatin Ointment USP) provides 100,000 units nys- 
tatin per gram in Plastibase*, a polyethylene and 
mineral oil gel base. Mycostatin Oral Tablets (Nystatin 
Tablets USP) provide 500,000 units nystatin per tab- 
let. Mycostatin Oral Suspension (Nystatin Oral Sus- 
pension USP) contains 100,000 units nystatin per ml 
in a vehicle containing 5096 sucrose and not more 
than 1% alcohol by volume. 

INDICATIONS: Mycostatin Vaginal Tablets (Nystatin 
Vaginal Tablets USP) are effective for the local 
treatment of vulvovaginal candidiasis. Mycostatin 
(Nystatin) Cream, Topical Powder, and Ointment are 
indicated in the treatment of cutaneous or muco- 
cutaneous mycotic infections caused by Candida 
albicans and other candida species. Mycostatin Oral 
Tablets (Nystatin Tablets USP) are intended for the 
treatment of intestinal candidiasis. Mycostatin Oral 
Suspension (Nystatin Oral Suspension USP) is indi- 
cated for treatment of candidiasis of the oral cavity. 
CONTRAINDICATIONS: These preparations are con- 
traindicated in patients with a history of hypersen- 
Sitivity to any of the components of the preparations. 
PRECAUTIONS: Mycostatin Vaginal Tablets (Nys- 
tatin Vaginal Tablets USP)—Discontinue treatment 
if sensitization or irritation is reported during use. If 
there is lack of response to the vaginal tablets, repeat 
appropriate microbiological studies to confirm diag- 
nosis and rule out other pathogens before instituting 
another course of antimycotic therapy. Usage in 
Pregnancy: No adverse effects or complications 
have been attributed to nystatin in infants born to 
women treated with nystatin vaginal tablets 

Mycostatin (Nystatin) Cream, Topical Powder, 
and Ointment—Should a hypersensitivity reaction 
occur, withdraw drug immediately and take appro- 
priate measures. 

Mycostatin Oral Tablets (Nystatin Tablets USP) 
and Mycostatin Oral Suspension (Nystatin Oral 
Suspension USP)—Usage in Pregnancy: No ad- 
verse effects or complications have been attributed to 
nystatin in infants born to women treated with nystatin. 
ADVERSE REACTIONS: Nystatin is virtually non- 
toxic and nonsensitizing and is well tolerated by all 
age groups even on prolonged administration. 
Rarely, irritation or sensitization may occur (see Pre- 
cautions for nystatin vaginal tablets). If irritation on 
topical use should occur, discontinue medication. 
Large doses of orally administered nystatin have oc- 
casionally produced diarrhea, GJ. distress, nausea 
and vomiting. r 

For full prescribing fnformation, consult package 
inserts. 

HOW SUPPLIED: The Vaginal Tablets are available in 
packages of 15 and 30 individually foil wrapped tab- 
lets with applicator and in Unimatic* cartons of 50 
Single-dose packs per carton—each cello-protected 
Single-dose pack consists of one individually foil 
wrapped tablet, one applicator, and one "Instructions 
for the Patient" leaflet. The Cream and the Ointment 
are available in tubes of 15 and 30 g. The Topical 
Powder is available in 15.g (Ye oz) plastic squeeze 


& bottles. The Oral Tablets are available as Filmlok® 


tablets in bottles of 100 and Unimatic cartons of 100 
(Filmlok is a Squibb trademark for veneer-coated tab- 
lets). The Oral Suspension is available as a ready-to- 
use suspension in bottles of 60 ml, each bottle 
supplied with a calibrated dropper. 


® 
: 5 UIB The Priceless Ingredient of every product 
ts the honor and integrity of its maker '™ 


© 1978 E. R. Squibb & Sons, Inc. 699-501 









UNIVERSITY OF 
SOUTHERN CALIFORNIA 
SCHOOL OF MEDICINE 
and the 
DEPARTMENT OF : 
OBSTETRICS & 
GYNECOLOGY 
Announce 
THE 
NINTH ANNUAL 
REVIEW COURSE 
in 
GYNECOLOGY 
AND OBSTETRICS 


The course will be held at the Beverly Hilton 
Hotel, Beverly Hills, California, Monday thru 
Friday, January 21-25, 1980. Five days will be 
devoted to Perinatal Medicine, Gynecology, 
Gynecologic Oncology, Endocrinology and Infer- 
tility. 

Tuition: $280.00 (Includes 5 lunches) 
Immediately following the Ninth Annual Review 
Course in Gynecology and Obstetrics: 


PATHOLOGY REVIEW COURSE FOR GYNECOL- 
OGISTS is a one-day (7 Category | hours) 
course scheduled on Saturday, January 26, 
1980 at the USC School of Medicine Health 
Science Campus. Review of pathological 
changes occurring in tissues of the female 
genital tract; stresses current trends in diag- 
nosis and usage of terminology in conjunction 
with clinical pathological correlations. 

Tuition: $55.00 (Includes lunch) 


Inquiries concerning the program should be ad- 
dressed to: 





Associate Dean, . 
USC School of Medicine ° 
Postgraduate Division 
2025 Zonal Avenue, 
Los Angeles, CA 90033 ( 
Phone (213) 226-2051 
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Fetal blood and tissue pH with moderate bradycardia 


BRUCE K. YOUNG, M.D., F.A.C.O.G.* 


MIRIAM KATZ, M.D. 
STEVEN A. KLEIN, M.D. 
FRANK SILVERMAN, M.D. 
New York, New York 


Eleven patients with moderate fetal bradycardia in labor were studied by fetal scalp blood pH, . 
Continuous tissue pH, and umbilical artery pH at delivery. The neonatal 2utcomes and biochemical 
data demonstrated that moderate fetal bradycardia does not indicate fetal distress. (AM. J. OBSTET. 


GYNECOL. 135:45, 1979.) 


MODERATE FETAL bradycardia is a baseline fetal 
heart rate (FHR) of 100 to 119 beats per minute.’ Prior 
to the advent of continuous electronic fetal monitoring, 
persistent moderate fetal bradycardia was thought to 
represent possible fetal distress, and frequently was 
treated by prompt delivery by cesarean section. Inter- 
mittent auscultation of the fetal heart in labor revealed 
this baseline FHR pattern only occasionally. Even with 


: continuous electronic recording of the FHR, only one 


case in 1,309 monitored labors was reported by Cibils? 
as late as 1976. However, a study of 1,386 patients 
monitored during a 1 year period in 1975 and spe- 
cifically directed toward this moderate bradycardia pat- 
tern revealed 25 cases? This suggested that the inci- 
dence of moderate fetal bradycardia was greater than 
previously recognized, and that the question of possible 
fetal distress should be resolved clearly. The present 
study describes the application of techniques of bio- 
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chemical monitoring to patients with micderate fetal 
bradycarcia. The purpose of the study is to investigate 
the biochemical status of the fetus when this difference 
from the accepted normal baseline FHR is observed. 


Materials and methods ` 


There were 2,285 patients monitored from Janu- 
ary 1, 1977, to March 31, 1978. Of these, 120 patients 
had moderate fetal bradycardia, and this series will be 
discussed in detail in another communication. Eleven 
of these oatients with moderate fetal bradycardia were, 
found ir a group of 68 high-risk cases studied with 
continuous tissue pH (TpH) and intermittent scalp 
blood pH (BpH). Each case was considered as high 
risk for other indicatjons than moderate bradycardia 
(Table E. Informed consent was obtained in every case. 
The cortinuous TpH, FHR, and uterine contractions 
were recorded with a specially designed monitor* and 
pH electrode. The system has been described re- 
cently.^5 Briefly, a miniature glass pH electrode is 


fixed to the fetal scalp by a special fetal ECG electrode ` 


at the s.te of a 2 by 2 mm incision. The TpH is mea- 


“sured and recorded every 15 seconds on the contrac- 


tion channel of the fetal monitor. Each record was. v 


sually analyzed by the same observers (Fig. 1). A fetal 


scalp blood sample was obatined at the onset of moni- 


> 
- 


*Roche Medical Electronics, Cranbury, New Jersey. 
` $ -— 4 
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46. Young et al. 
Am. J. Obstet. Gynecol. 
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A MIN. AT3cm/MIN. 0 D s s 
Fig. 1. Moderate fetal bradycardia with continuous fetal tissue pH. The zero line on the contraction 
channel equals pH 7.00 and the top line (100) equals 7.40. 
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Table I. Fetal pH during moderate bradycardia ` 
| "m 
= 7) bradycardia 






















Diagnosis U.A. pH | Apgar score 


l Severe pre-eclampsia 7.08 7.25 7,24 7.24 8 7.29 8/9 C/S (CPD) 
2 ‘Class A diabetes, meconium 7.94 7.23 7.23 7.21. 40 7.30 8/9 LF : 
8 Postmaturity 7.28 7.24 7.22 7.22 5 7.29 8/9 NSD 
4 Class A diabetes . 081. 727 — 7.26 7.27 85 7.24 9/10 NSD 
5 Pre-eclampsia - 732 7.24 7.22 7.22, 10 7.40 7/9 NSD 
6 Drug addict, epilepsy, syphilis 7.38 7.31 7.31 7.29 ` 6 7.82 8/9 MF 
7 Postmaturity, meconium: 7.29 7.26 7.24 7.26 28 7.38 8/9 NSD 
. 8 Pre-eclampsia 7.88 7.26 7.25 7.24 : 12 7.31 9/9 LF 
‘9 Pre-eclampsia 7.26 7.23 7.24 4:29... ww 7.81 9/10 NSD 
10 Pre-eclampsia 7.80, 7.26 7.26 7.23 1] 7.28 8/9 G/S (CPD) 
11  , Drug addict 737 734 7.34 7.33 15 — 8/9 NSD 














` *C/S, cesarean sectéon; CPD, cephalopelvic disproportion; LF, low forceps; NSD, normal spontaneous delivery; MF, midforceps. 


toring and at times during the course of labor, and the 


BpH was measured with conventional methods.* At . 


delivery, the umbilical artery blood pH was measured 
as well. 


Results 


Wents. The average duration of the moderate brady- 
cardia was 48.8 minutes (range 10 to 102 minutes). The 
baseline FHR during the episode ranged from 100 to 


*"- 


*Corning-165 Microanalyzer, Corning, New York. 
. "> : ` f 


« 


Moderate fetal bradycardia was found in 5.3% of all . 
the’ monitored patients and 15% of the high-risk pa- ` 


118 (average 108 b.p.m.). The baseline FHR before the 
bradycardia ranged from 120 to 140 (average 128 
b.p.m.)r 

There were six primigravidas and five multiparas, 
indicating no particular relationship to parity. How- 
ever, all of the fetal presentations were occiput pos- 
terior or transverse. Following rotation of the occiput 
to a more favorable position, the bradycardia disap- 
peared. The only periodic FHR changes present in 
these cases were variable decelerations in séven patients 
and acceleration in five. . 9 ut 

The BpH was in the normal range in every case (av- 


_ erage 7:30). Before the onset of bradycardia, the aver- : 


L4 
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age TpH was 7.26, consistent with the previous obser- 
vation that the TpH averages 0.04 pH units less than 
the BpH.5 The average TpH during the bradycardia 
was 7.26; after recovery it was 7.25. This is not a mean- 
ingful difference from the initial pH, but does confirm 
the previous observation of a fall in TpH of —0.01 pH 
*unit per hour* during labor. The umbilical artery pH 
averaged 7.30. This is consistent with the previous data 
and the clinically good outcome in every case. The 
Apgar scores were all 7 or above at 1 and 5 minutes. 
The average Apgar scores were 8.2 and 9.2 at 1 and 5 
minutes, respectively (Table I). 


Comment 


The incidence of moderate fetal bradycardia was : 


greater than previously observed, most likely because it 
was specifically sought. Surprisingly, the incidence was 
even higher (1596) in the high-risk gravidas selected for 
intensive biochemical surveillance for other reasons. 
There was an occiput transverse or posterior position 
in every case of moderate bradycardia, with disappear- 
ance of the abnormal baseline FHR following rotation 
to z more favorable position, as previously reported by 
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Young and Weinstein.? Their hypothesis that moderate, 
bradycardia is due to a vagal response to continuous 
fetal head compression is supported by the biochemical 
findings. - 

The blood and the tissue pH were in the normal 
range in every instance, and the averages showed the 
expected —0.04 pH unit difference between blood 
and tissue measurements. Continuous monitoring 
of TpH through the moderate bradycardia showed 
no significant changes, and the umbilical artery pH 
showed no acidosis in any of the cases studied. The 
average umbilical artery pH was 7.30, identical with the 
average BpH prior tc the onset of moderate bradycar- 
dia. Since there were no cases of falling TpH during or 
after the periods of bradycardia, and no difference be- 
tween the average BpH and the average umbilical ar- 
tery pH, there is no evidence of fetal acidosis associated 
with moderate fetal bradycardia. Thus, no fetal de- 
terioration was demonstrable with tissue and blood pH 
studies. The neonatal outcomes confirmed the bio- 
chemical findings, with normal Apgar scores in every 
baby. The evidence c:early demonstrates that moderate 
fetal bradycardia does not indicate fetal distress. 
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Regional cerebral blood flow TTE during - 


severe fetal asphyxia produced by slow partial 


- umbilical cord compression 


GARRY N. JOHNSON, M.D. 
RICHARD J. PALAHNIUK, M.D. 
W. ARNOLD TWEED, M.D. 
MALCOLM V. JONES, M.D. 
JOHN G. WADE, M.D. 

Winnipeg, Manitoba, Canada 


We studied the effects of severe partial asphyxia on regional cerebral blood flow and arterial b ood 
pressure in the unanesthetized, physiologically stable fetal lamb. Cerebral blood flow was measured 
by the microsphere technique before and during partial umbilical cord compression. Asphyxia D 
sufficient to decrease pH from 7.40 to 7.04 and reduce oxygen saturation from 5096 to 1996 
increased cerebral blood flow to all areas of the brain with the largest increases going to the brain 
stem (27596 of control) and deep cerebral structures (24096 of control). Fetal arterial blood 
pressures increased from a mean of 58 mm. Hg to a mean of 71 mm. Hg during asphyxia. The _ 
blood pressure increases correlated closely with the regional cerebral blood flow increases. There 
was a poor correlation between cerebral blood flow increases and changes in Paco,, pH, or oxygen 
saturation. We conclude that during severe fetal asphyxia arterial blood pressure is the critical tactor 
in determining cerebral blood flow. (AM. J. OBSTET. GYNECOL. 135:48, 1979.) 


THE RELATIONSHIPS between fetal asphyxia, re- 
gional cerebral blood flow (rCBF), and arterial perfu- 
sioh pressure are important in understand.ng asphyx- 
ial brain damage. Previous studies are confusing!^? in 


that fetal CBF changes during asphyxia vazy from de- . 


creases as low as 20% of control* to increases up to 
.15096 of control." ? No authors have at:empted to 
correlate these CBF changes with fetal arterial blood 
pressure changes, In two studies fetal arterial blood 
pressures were not, reported.* * All but one of these 
investigations were on anesthetized?^? and/or exteri- 
orized? 5 fetuses. e 


To better understand the pathophysiology of asco 


phyxial brain damage we studied the effects of severe 
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partial asphyxia on rCBF and mean arterial blood pres- 
sure (MABP) in the unanesthetized, Bored 
stable fetal lamb. 


Methods 


Studies were performed on 13 near-term fetal lambs 
estimated to be 130 to 150 days' gestation. One day 
prior to study each ewe was anesthetized with halo- 
thane and oxygen, intubated, and ventilated to main- 
tain normal arterial Pcos Through a small hys- 
terotomy incision two axillary artery catheters were 
inserted and advanced toward zhe common brachioce- 
phalic trunk, and an inferior vena caval catheter was 
placed via the femoral vein. An inflatable occlusion 
loop was secured around the umbilical cord.? Maternal 
femoral arterial and venous catheters were inserted. 
Incisions were closed and all catheters were brought to 
a pocket on the sheep's flank. X 

Mother and fetus were allowed to recover and were 
not studied earlier than 20 hours after the preparatory 


. e. 
surgery. During the study the unanesthetized ewe was 
"standing quietly in her cage. Fetal and maternal arterial l 


blood pressures were monitored continuously by 
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means of Statham P-23 pressure transducers adapted 
to be read on a Beckman polygraph. Maternal and fetal 
arterial Pcos, Pos, and pH were measured with an In- 
strument Laboratories blood gas analyzer. Base excess 
and percent fetal oxygen saturation were calculated by 
means of ‘appropriate nomograms. The study was 
gontinued only if mother and fetus had stable vital 
signs and normal arterial blood gases. l 
Two CBF measurements were made, the first a con- 
trol prior to asphyxia, and the second during a period 
of severe fetal asphyxia. Asphyxia was slowly produced 
over 1 to 2 hours by inflating the umbilical occlusion 
loop to produce partial umbilical cord compression. 
Arterial pH was measured frequently (every 5 minutes) 
to monitor the degree of asphyxia. Complete blood 
gases were taken during the control period and at the 
time of asphyxial CBF measurement. 
rCBF was measured by the microsphere technique. 
Technical details were well documented and validated 
by several laboratories.!!7!? We used microspheres of 
15 u diameter, labeled with gamma-emitting Ce!!, 
Cr?', or Sr, Each CBF measurement was made by in- 
jecting approximately 1 million microspheres into the 
inferior vena cava. Preferential flow through the fora- 
men ovale allowed high concentradons of micro- 
spheres to reach the brain, where 98% are trapped." 
Otker capillary beds, including lung": ™ and pla- 
centa,” ' completely remove microspheres such that 
recirculation is insignificant. Complete sampling of the 
microsphere concentration perfusing the brain was 
. previously found to be assured if blood was withdrawn 
from the axillary artery at a fixed rate before, during, 
and for one minute after completion of the injection of 
labeled microspheres. 


At the end of the experiment, mother and fetus were ` 


killed and autopsy was performed on the fetus to vali- 
date catheter placement. Representative brain tissue 
samples of cerebral cortex, cerebellum, deep cerebral 
structures, and brain stem were prepared and weighed. 
Gamma counts of each label in the weighed tissue 
samples and in the axillary blood sample were mea- 
sured by a Searle gamma well counter. 


If microspheres are homogeneously mixed in the 


blood and are completely removed from the blood dur- 
ing passage through the brain, the following equation 
can be used to calculate rCBF. 


i cerebral 


° f= Fa x- —, 
1 arterial 


f = Cerebral blood flow (mi/100 gm/min) Fa = 


withdrawal rate of carotid blood sample; i cerebral =, 7 


microsphere content of cerebral region (cpm/100 gm); 
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: rCBF 
(ml/100g/miny 
300 
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DEEP BRAIN CEREBELLUM 
CEREBRAL STEM. 


CORTEX 


Fig. 1. rCBF changes (ml/100 gm/min + SE) during control 
and severe feta. asphyxia. 


Table I. Fe-al responses to severe in utero 
asphyxia (+SE) 





Control Asphyxia P 
pH (units) 7.40 7.04 <0.001 
Paco, (torr.) ‘3742 53+ 3 «0.001 
Base excess (inEq./L) -2+1 ~1941 <0.001 

` Pao, (torra 20+ 1 18+ 1 . NS 
O,-saturat:on (%) 50+ 4 19+1 <0.001 
MABP (to-r.) 582 7143 <0.001 
Heart rate (bpm) 153 + 8 130 + 16 NS 


NS = Not significant. 


Table II. Calculated cerebral O, delivery (% O, 
saturation X rCBF) during asphyxia represented 
as 2 percentage of control 


% of Control 


Cerebral cortex : 65 
Deep cerebral 91 ^ 
Brzin stem 102 
Cerebellum 74 





i arterial = microsphere content of carotid blood sam- 
ple (cpm). All statistic» weré calculated using paired "t" 


. tests with 2ach fetus as his own control. 


Results 


P4 


Fetal asphyxia produced by partial umbilical cord : 


.'compression resulted in pronounced respiratory and 


metabolic acidosis (Table I). Although the arterial Pao; e 
was not altered during asphyxia the acidosis produced 

a significent decrease in oxygen saturation. Moderat 
fetal hypertension developed in all studies and blood « 
pressures during the asphyxial CBF measurements 
were at cr above control blood pressures. Asphyxial, 


* - 
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P4 
: CHANGE in rCBF 
. "P *. 
200| CEREBRAL CORTEX 200) CEREBELLUM 
Percent | $ 
100 100 
: 1 
0 i o . 
-100 5 38— -100 5 36 
INCREASE in MABP i » 
400 * 400) . 
DEEP CEREBRAL 
BRAIN STEM 
300 300 
200 200 
400) 100 
s 76 36 9 , 
Fig. 2. Correlation between percent change in rCBF end change in MABP during fetal asphyxia. . 

: Table III. Correlation coefficients between changes tion was maintained and did not n prior to cardiovas- 
in rCBF and changes in O, saturation, Pazos, and : cular collapse. ; . 
pH during fetal asphyxia (NS) ' Maternal arterial blood gases ‘and blood ‘pressure 

Deep | were unchanged throughout the study. 
Cerebral cerebral | Brain: i 
cortex | Cerebeilum | structures | stem Comment : 
> pH 0.41 0.42 096 0.14 ` Many experimental models have been used to pro- 
Paco, - 0.90 0.94 0.12 0.04 duce fetal asphyxia., These include maternal asphyxia, 5 
O, saturation (%) ^ 0.08 0.08 0.09 0.21 var.ous methods to deċrease maternal placental blood 
fow, and'interference with fetal placental circulation. 
heart rates were variable with bradycardia seen most Ma:ernal asphyxia, which was used in all other re- 
. often. ported CBF studies," ? requires maternal anesthesia 
Marked increases in CBF were seen during severe during severe fetal asphyxia. These anesthetics easily 
fetal asphyxia (Fig. 1) with the SM increases going cross the placénta into the fetus and alter CBF inde- 
to the deep cerebral structures (24096 of control) and perdent of asphyxia.“ We chose partial umbilical cord 
the brain stem (875% of control) zu the smallest in- compression because fetal asphyxia can be slowly and 
creases going to the cerebral cortex (175% -of control) predictably produced and maternal anesthesia is not 
and the cerebellum (19596 of control). Because of the necessary. 
decreased oxygen saturation during asphyxia and the ‘Terms used to describe fetal asphyxia are often con- 
. regional differences in CBF increases, calculated oxy- fusing. The best definitions are those of Myers, who 
E gen delivery was decreased to the cerebral cortex and - — describes fetal asphyxia as any state in which respira- 
i cerebellum, while it was unchanged to the basal ganglia tor} gas exchange between fetus and mother is im- 
E * and deep cerebral structures (Table 11). ‘paired. Total asphyxia occurs when gas exchange is . 
‘Fig. 2 displays the excellent correlation between.the completely stopped and partial asphyxia when gas ex- 
- ®increases seen in fetal MABP and rCBF increases. change is only reduced. Our fetuses were partially as- 
Changes in arterial pH, Pacog, and oxyger. saturation phyxiated. Hypoxia, or a decrease in tHe partial pres- 
5 did not correlate with rCBF increases (Table III). sure of oxygen, is often equated with asphyxia® This 1 
j^ - *% Despite fetal pH's as low as 6.90.the cerebral circula- ^. igncres the acid-base changes seen during asphyxia 
Medus P a ‘ . l 
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and should be used to describe diminished. oxygen 
partial pressures only. 

Our partially asphyxiated fetuses showed little duos 
in Pao; but marked reductions in arterial oxygen sat- 
uration. The placental transfer of oxygen appears ade- 
quate but because of the shift to the right of the 
hemoglobin- oxygen dissociation curve occurring dur- 
ing acidosis, arterial oxygen saturation is decreased and 
tissue oxygenation compromised. 

Numerous studies have shown that the. near-term 
fetus has well- -developed ` cardiovascular reflexes, in- 
cluding adrenergic arid. choliergic receptors, barore- 
ceptors, and chemoreceptors." '5 During asphyxia these 
reflexes are activated to increase systemic vascular re- 
sistance and allow redistribution of cardiac output to- 
ward vital organs such as the brain, placenta, heart, and 
adrenals and away from nonvital areas such as the 
trunk.! These cardiovascular responses are vital in 
maintaining or increasing fetal arterial blood pressure 


during asphyxia. Many anesthetic drugs interfere with 


these reflexes; thus caution should be used i in interpret- 


. ing studies in which the mother was anesthetized; 


Increased arterial blood pressure could result from 
partal umbilical cord compression increasing fetal sys- 


‘temic vascular resistance. Conversely cord compression 
sufficient to increase systemic vascular resistance would 


stop umbilical venous return caüsing placental pooling 
of fetal blood and likely decrease cardiac filling pres- 
sures and cardiac output. Although we cannot predict 


_ the overall physiologic i importance of these factors, the 


sustained fetal blood pressure elevations, we saw are 
similar to those of Cohn and associates! who used ma- 
ternal asphyxia without anesthesia to Produite fetal 


. asphyxia. 


_ Evidence from studies by Purves and James? jueces: 
that the cerebral blood flow of the notmal fetus and 
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newborn inzant is autoregulated i in a way similar to that 
in adults but at a lower arterial blood pressure. During* 
hypoxia and cerebral lactic acidosis autoregulation in 
adults is lost," and it is reasonable to ‘assume this also 
occurs in the fetus. With the severe acidosis (metabolic 
and respira-ory) and the low artérial oxygenation pres- 
ent in our preparation maximal cerebral vasodilation is 


- likely, as indicated by the lack of correlation of cerebral 


blood flow changes with changes in Paco; Saoz, or pH. 

Either lack of autoregulation or maximal cerebral vas- 
odilation would make CBF deperident on arterial per- 
füsion pressure, i.e., pressure passive. This is substan- 
tiated by the close correlation between CBF i increases 
and arterial blood pressure increases seen in our study. 

* Partial fetal esse can produce cerebral edema. 
Revich arid associates,‘ in four fetal lambs, showed the 
severity of fetal asphyxia correlated with increased 
cerebral edema and decreased CBF. These results are 
difficult to interpret as fetal arterial blood pressure and 
intracranial pressure weré not monitored. Although we 
did not mezsure intracranial pressure, we saw no corre- 


lation of cerebral blood flow changes to the degree of ` 


asphyxia. Cerebral edema sufficient to increase in: 
tracranial pressure and decrease cerebral blood flow 
could occur after more prolonged partial asphyxia. 

. Cerebral vasodilation and. maintained arterial per- 
füsion pressures result in high. cerébral blood flows. 
These large.increases to the-deep cerebral structures 
. (24096 of control) and brain stem (275% of control) 
help explain whiy these structures are little damaged 
duiing severe partial asphyxia. * Conversely the rela- 
tively smaller increases in blood flow to the cerebral 
cortex with the resulting decrease in oxygen delivery 


suggest why ‘the cerebral cortex is more susceptible to - 


asphyxial a . 
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Prenatal diagnosis of the hemoglobinopathies: : 


Ethical issues 


JOHN C. FLETCHER, PH.D. 
Bethesda, Maryland 


Prenatal diagnosis of the hemoglobinopathies has been increasingly reported. This article discusses 
those ethical issues stemming from pregnancy studies by fetoscopy or placental aspiration: 
diagnostic accuracy and safety for mother and fetus, abortion of the fetus diagnosed as 
homozygous for thalassemia or sickle cell disease, and access to prenatal diagnosis for those who 
cannot afford it. The author's position on these issues attempts to medizte 2etween the poles in 
current ethical debate on abortion in public policy. (AM. J. OBSTET. GYNECOL. 135:53, 1979.) 


THE AUTHOR assumes that the basic purpose of ethics 


is to provide guidance in concrete cases of conflicts of 


duties, obligations, or desires. The guidance should be 
in the form of reasoned arguments that move from the 
best possible description of the conflict to an examina- 
tion of the conflict in the light of ethical principles. 


Arguments based on ethical principles help to move , 


the conflict to a level of impartiality and rationality that 
represents the best interests of the larger community 
and the individual in conflicts of this type. Several ethi- 
cal principles function at this level; among them are: 
justice, respect for persons, prudence, utility, and be- 
neficence. Because decisions must be made that fore- 
close some alternatives, the outcomes of ethical conflicts 
are never fully in accord with the spiri- of the principles 
argued. Further, the author assumes that the choice of 
principles in an ethical argument is related to cultural 
or religious beliefs. The author believes that in most 
cases of conflict about medical ethics. the principle of 
beneficence provides the source of the soundest argu- 
ments. Beneficence has two sides: the avoidance of 
harm and the active promotion of benefits. It follows 
that one who relies steadily on this principle will more 
likely be persuaded by the examination of the positive 


or negative consequences of a proposed action than by . 


any other factor. In actual decision making it is neces- 


sary to rely on several principles to achieve the highest ° 


level of conflict resolution. In the midst of the polarized 
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abortion debate, the author argues for an acceptance of 
an ethical 5luralism of views and a spirit of ethical tol- 
eration of those who espouse differing views. 
Prenatal diagnosis of the hemoglobinopathies has 
been increasingly reported by investigators who obtain 
samples of fetál blood through techniques of placental 
aspiration or fetoscopy.!7* The purpose of this article is 
to discuss the ethical issues of prenatal diagnosis i in this 
developing field. There are at least three key issues: 
(1) questions related to diagnostic accuracy and to 
safety for the mother and fetus; (2) the moral justifica- 
tion for abortion of a fetus diagnosed as homozygous 


. for thalassemia or -sickle-cell disease; (3) the issue of 


fairness irvolved in access to prenatal diagnosis. for 
parents who need it but cannot afford it. Those who 
counsel pzrents at risk and who make policy for pre- 
natal diagnosis shou:d consider these issues in order to 
clarify the ethical dimension of the decision- -making 
process. ^ 2 i Y 


Safety end accuracy 


A recent conference on prenatg! diagnosis of the 
hemoglobinopathies heard reports from the most ac- 
üve investigators concerning mote than 300 cases. 
Total cases includec work done in the United States, 
Canada, Great Britain, Greece, Italy, Germany, and 
Australia. The two techniques discussed were fetoscopy 
for direct-vision puncture of vessels on the chorionic 
plate of the placenta and ultrasonically directed placen- 
tal aspiraton from the region of the chorionic plate. 


. , Summaries of the reports showed that the greatest 


known risx cf prenatal diagnosis, fetal death with at x 
tendant risks to the mother, still occurs in approxi- 
mately 8% of total cases. Golbus calculated the fetal loss, 
rate in total pregnancies that continue after fetoscopy 
at 7.5%. Fairweather, whose gr oup has the maghexpe- . 
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yence with ultrasonically directed placental zspiration, 


reported a drop from 13% to 5% in fetal lo s as cases 
increase. Hobbins and Mahoney,’ who have the most 
experience with fetoscopy as a method to alow direct 
puncture, reported a decrease i in fetal loss fiom 5% to 
3%. These are figures that convey two messages: (1) the 
start-up period involves the highest risk and @) even in 
the most experienced hands there is a real chance of 
fetal death due to infection or separaticn of the 
placenta. B 

The best estimate of accuracy of diagnoss in cases 
reported was two errors per 100 cases (less than 5%). 

When analyzed against the current safety and accu- 
racy figures for amniocentesis,? these figures are still 
too high for satisfaction. Because the numbers are still 
small and the techniques developmental, prenatal 
diagnosis for the: hemoglohimopatines showd not be 
seen as “standard practice.” These techniques are at 
best "applied research" and should be adopted in new 
centers with utmost care and under carezul super- 
vision. a . 
There are two dimensions of the ethical question of 
safety and accuracy. First, are physicians ard parents 
justified in assuming the current risks and pzoceeding 
with prenatal diagnosis of hemoglobinopataies? ‘The 
soundest. ground . on. which physicians can admit pa- 
tients is knowledge that parents intend abort on unless 
absence of the condition i is detected by the test, In éf- 
fect, the parents ‘say, “we intend to abort unless the test 
shows normal or heterozygous.". The physician is on 
the soundest ground because the test can eazily be jus- 
tified as a potentially life-saving procedur:. On the 
supposition that there is a 75% chance of ~ negative 
diagnosis, a physician is justified in accepting a risk of 
fetal loss in 5% to 10% of cases. The argum: nt here is 
„based on tke obligation to use knowledge. te promote 
the best possible consequences. Of course, scme at-risk 
couples, even with available prenatal diagrosis, may 
elect not to have the diagnostic study or nct to'ahbort 
following a positive fetal diagnosis. : 

The literature is silent on whether or not 5hysicians 
attempt to elicit the knowledge of parents intent to 
abort unless they have negative results of prenatal test- 
ing. The argument above supposes that tne largest 
number of parents who presently seek the test do so 
because of one or more previous children wh the dis-. 
ease. Alter and her colleagues! “noted tiat seven 
couples who were correctly informed that “heir fetus 


*did not have homozygous: thalassemia have benefited 


because they now have normal babies whereas abor- 
tions would have occurred if the test had not been 
* available." Presumably the authors had kncwledge of 
the parents' intentions. 
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I7 the argument about the soundest ground is com- 
pelling, then a question is raised about whether parents l 
should be admitted to prenatal diagnosis who have no 
intention to abort, but who desire only knowledge to 
prepare more fully i in the event of disease. Presumably 
the-e would be more of these at-risk parents in cases of 
firs: pregnancy who were also morally opposed to, 
abcrtion. The author does not know of such a case, but 
the issues are worth pursuing. Under current condi- 
tiors, ‘it would be unethical to assume a risk of fetal 
death of 8% plus the attendant risks of spontaneous 
abcttion for the mother to attain knowledge that has at 


, least a 5% risk of being technically wrong, simply for 


the purpose cf preparing for birth. The risk outweighs 
the benefit. Under conditions of near zero risk and 
with questions of access, supply, and demand relatively 
resolved, such a request is more acceptable. This situa- 
tior. is reminiscent of the ear ly stages of the develop- 
meat of amniocentesis, when Fuchs,’ Littlefield, § and 


` others insisted that parents be precommitted to abor- 


tion in writing, given the unknown risks of the proce- 


. dure. In the hemoglobinopathies the risks of diagnosis | 


are now roughly known and will no doubt decrease as ` 
numbers increase. It would still be too coercive, in my 


„view, to require parents to sign a document stating 
_ ther intention to abort before proceeding. It is also 


risky to exclude parents who come into counselling op- 
posed to abortion. Parents may well change their | 
minds, i? nof their hearts, upon learning a positive 
dia znosis. The issue of abortion should asfinnely be 
raised in counselling, 

The second dimension of the safety-accuracy i issue is 
the obligation to communicate clearly and fully the 
risks to fetus and mother along with an explanation of 
the status of the procedure in the eyes of practitioners. 
The designation of “research” or “applied research" 
shculd be used, in order to convey to the couple that 
they are participating in the early-to-middle stages of 
the development of a diagnostic procedure, and that 
their participation is also a contribution to investiga- 
tors and society that assists in improving safety and 
accracy. l 


Abortion 


Alter and colleagues! wrote: “The ethics of the test 
are linked to the quality of the technology." This obser- 
vaton, while true, i$ only partially true. What parents 
ought to do about a diagnosis (even one that is techhi- 
caly perfect) is not determined by the diagnosis. Their 
corsequent actions wil spring in part from STN 
about the morality of abortion. * 

‘The author's view is that abortion following prenatal ` 
diagnosis should be weighed in the light of (1) consid- 
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erations of severity (death and morbidity) of the disease 


for the affected individual, (2) consideration of familial: 


factors, including previous experience with the disease, 
(3) considerations of available therapy or palliation, 
and (4) social and economic considerations, including 
the costs of the disease to parents and society. These 
«considerations should be weighted in priority, high to 
low, in order from 1 to 4. Abortion can be ethically 


justified, in my view, when a disease for which there is | 


no effective therapy carries a significant burden of 
death or morbidity, and will inflict a significant burden 
of suffering on parents and/or family members. The 
fetus does not have the moral status of a person with 
rights when one takes a developmental view of the pro- 
cess of human development? The rights of parents to 
act in their own interest to protect themselves, the fam- 
ily, and society from harm and suffering can outweigh 
any interest in extending the life of a fetus with sig- 
nificant disease. Some make the argument that, be- 
‘cause many parents have been able to love and care for 
their affected children and the children have lived rel- 
atively happy and productive lives, there is no basis for 
abortion. I would not deny the validity of that argu- 
ment, that it is possible to redeem disaster with love, for 
these who are involved in disaster. The argument 
should not be extended to those who have an oppor- 
tunity to avoid disaster. Being-able to redeem disaster is 
_ certainly no ground for seeking disaster. 

The term "significant burden" cannot be per fectly 
quantified. The facts must be gathered in each disease 
state and considered in the light of each particular 
family's network of beliefs, obligations, and social con- 
dition. In thalassemia the burden of the disease is 
clearly constituted by its predictable course, relatively 
early death, additional complication of iron overload 
due to transfusions, and the chance of having a normal 
life being near or at zero. In sickle-cell disease, the 
variability of the severity of the disease makes defining 
the weight of significance more difficult. Powars!? 
showed the peak morbidity to be between, the second 
and third years and that 1096 of those who suffer from 
sickle-cell disease will die in the first decade of life. At 
the other end of the spectrum are the patients who 
have only slight infections and minor pain controllable 
by aspirin. The information on which parents must 
decide can include a worst-case and z best-case scenar- 
io. The variability of the significance of disease must be 


communicated in counseling. Given the variability, ` 


ethical support could be offered to differing decisions 
in different families when the safety/accuracy figures 
fi im:p#ove and the procedure becomes standard practice. 
Parental choice is the preferred method of decision 
making about abortion, not because it is legal, but es- 
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pecially because it fits the situation of ethical pluralism 


of views a»out abortion. Those parents who desire 
abortions saould have them. Those who do not should 
never be coerced to act against their values. Parental 
choice should not be totally unrestrained. When neces- 
sary, physicians should challenge parental desires to 
abort: For example, when a therapy is available or the 


‘desire to abort is for sex choice alone. Physicians 


should chzllenge parental desires not to abort when 
there are one or more affected children, or when the 
mother's o7 family's health would be seriously affected. 
Parents’ views are often changed in the process of 
genetic counseling. On a broader scale, parental choice 
should be tempered by a social consensus on abortion 
that is based on ethical principles. Much more public 
discussion is required for a social consensus on abor- 
tion policy, but a toleration for parental choice about 
abortion for the hemoglobinopathies is needed until 
effective therapies are available. 


Fairness of access 


The access issue will become more prominent when 


the procecures are firmly established as safe and accu- 


rate. A lorgitudinal study.similar to the National Insti- 
tute of Child Health and Human Development study 
of amniocintesis is definitely indicated. 

Assuming that the demand for diagnosis of the he- 
moglobinopathies will increase, how does one address 
the issue of fairness of access? 

To date the use of amniocentesis has been over- 
whelming.y distributed in the best educated and most 
economiczlly favored groups. Congress, in its 1977 
language on abortion, omitted any reference to the 
fetus, referring only to the endangered health of the 
mother as a reason for justifying public expenditure 
for abortions. Medicaid pays only $100 for an am; 
niocentesis. There is a great contradiction in federal 
funding of amniocentesis and the National Genetic 


- Diseases Act on the one hand and neglecting funding 


for abortions following prenatal diagnosis on the other. 
Some of the families that need prenatal diagnosis of the 
hemoglokinopathies are seriously affected by poverty 
and other negative social influences. Their choices . 
should net be limited strictly on the basis of economic 
factors. 

The tozal cost of prenatal diagnosis for the hemo- 
globinopzthies was estimated by Mahoney to be $1,100, 
a figure much higher than the average cost of àm- 


' niocentes.s ($350 to $500). The higher cost is due tê 


hospitalization, additional equipment, precautions, and 
techniques to complete the test. The cost above will 
prohibit many families from obtaining a test. = 
To insist on fairness of access to an important diag- 
Guy 


56 Fletcher 


postic tool is to insist that the practice of m-d:cine be 
responsive to basic ethical principles of justi. e and re- 
spect for persons that should inform humar conduct. 
To practice a double standard of medicine tàat on the 
one hand increasingly holds the individual re sponsible 
for certain health outcomes and on the othe ` deprives 
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individuals of access because of cost factors is a most 
cruzl trap. To continue the double standard produces 
cynicism and lessens the chance that the benefits of 
prenatal diagnosis will be perceived accurately by those 
whose incomes and life chances have already been 
abused by social forces. ý 
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The lung profile 


I. Normal pregnancy 


MARIE V. KULOVICH 
MIKKO B. HALLMAN, M.D. 
LOUIS GLUCK, M.D. 


La Jolla, California 


The lung profile run by two-dimensional thin-layer chromatography is described, including the L/S 
ratio and the percentages of disaturated acetone precipitated lecithin, Pl, and PG. Results show that 
the accuracy of this profile increases that of the mature L/S ratio value even further, while 
decreasing the missed predictions with low L/S ratios to only about 796. (AM. J. OBSTET. GYNECOL. 


135:57, 1979.) 


THE FIRST REPORTS on the lecithin/sphingomyelin 
(L/S) ratio in 1971"? and many subsequent reports that 
maturity of fetal lung can be assessed from surfactant 
phospholipids secreted by the fetal lung into amniotic 

. fluid during gestation opened a new era in the man- 
agement of pregnancy. These studies allow physicians 
to evaluate the functional maturity of the fetus by as- 
sessing specifically the developing fezal lung. The ap- 
propriate time can be selected if necessary to intervene 
in a pregnancy, so that the infant delivered will be free 
of the respiratory distress syndrome (RDS). This has 
been particularly useful in the management of preg- 
** nancies requiring repeat cesarean sections, pregnancies 
with uncertain gestational dates, pregnancies following 
cessation of antifertility medications before menstrual 
cycles are normal, pregnancies in which "no care" has 
been given and the patients present late in gestation, 
pregnancies where there is abnormal fetal growth, and 
pregnancies associated with a variety of high-risk con- 


‘ditions involving mother, fetus, and placenta. 
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A compilation of several reports involving more than 
2,100 infants??? showed that mature L/S ratios pre- 
dicted the absence of RDS in the resultant. newborn 
infants with about 98% accuracy. Of 2,170 infants with 
"safe" L/S ratios prior to delivery, 42 («296) had 
RDS— distributed among three groups of infants: most 
were born to mothers with gestational or types A to C 
diabetes mellitus and most of the rest included those 
with severe birth asphyxia and severe Rh disease (i.e., 
hydrops fetalis), although some were idiopathic. 

Furthermore, a low L/S ratio reportedly may predict 
RDS with an accuracy as low as 54%.” This latter prob- 
lem suggests that in some series almost half of low and 
intermediate L/S ratios may be noninformative; that is, 
low L/S ratios may not necessarily predict RDS in this 
group and intermediate values may not indicate clearly 
how soon the lung will be mature. 

The identification of those conditions associated with 
unpredicted RDS and the signficant percentage of low 
L/S ratios that are not predictivé of RDS nor otherwise 
informative suggested the need for further evaluation 
of surfactant lipids in amniotic fluid other than lecithin, 
for their possible role in lung stability, and in the 
diagnosis of fetal lung maturity. 

This is a report of the lung profile, consisting of the 
L/S ratio and the percentages of disaturated (acetone- 
precipitated) lecithin, phosphatidyl inositol (PI), and 


.. phosphatidyl glycerol (PG) in amniotic fluid which both 


enhances the accuracy of diagnosis of retal lung may 
turity and greatly extends the information about 
lung development for the physician managing the 


pregnancy. e 
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Fig. 1. Two-dimensional thin-layer Fvrex plates [silica gel H with 5% (NH,).SO,] showing the sep- 
aration of the phospholipids. 4 shows an immature plate (L/S ratio «2.0, <50% disaturated lecithin, 
low PI, and no PC). B shows a mature lung profile suitable for delivery, if necessary, of pregnancies 
other than diabetic (L/S ratio >2.0, = 50% disaturated lecithin, high level PI, absent PG). C shows a 
term or near-term mature lung (L/S ratio >2.0 >50% disaturated lecithin, decreased levels of PI, 
and a significant percentage of PG); -his bias nay be delivered whether diabetico or not without 


fear of RDS. 


Materials and methods 


‘Two hundred amniotic fluid specimens zrom 158 
women with apparently normal pregnancies were ob- 
tained strictly for medical indications (e.g., ~epeat ce- 
sarean section), nearly always by transabdo-minal am- 
niocentesis. Amniotic fluid specimens gathered over a 
2 year period from an additional 57 patent who had 
been delivered after low («2.0) L/S zatios (range 0.85 
to 1.88) also were studied. Gestational ages were estab- 
lished as closely as possible. A small‘numbe- of speci- 
mens were obtained from a free flow of amriotic fluid 
into the vagina through ruptured membranes. (A free 
flow of amniotic fluid through ruptured membranes 
correlates very clósely with,amniotic fluid obtained by 
amniocentesis from our own Studies.) None ‘of the 
mothers had received corticosteroids or coricosteroid 
derivatives. 

Amniotic fluid, 5 ml or more, was centrifuzed at 800 
xg for 5 minutes to remove cellular debris. The lipids 
from the amniotic fluid were extracted by modifying 


the technique of Bligh and Dyer? with ckloroform/. 


méthanol (2:1, v/v). The studies were rua by two- 
edimensional thin-layer chromatography (TLC) on 20 


ies of maturity were done on the fraction precipitated 
in cold acetone. The fraction soluble in acetone was 
plated simultaneously as shown in Fig. 1 but run onlyin 
the first dimension. 

Two solvent systems used were developed for a dis- 
tance of 10 cm in each direction, upward from the 
origin with the first solvent system: 

System One. Solvents: chloroform, 65; methanol, 25; 


‘water, 4; glacial acetic acid, 8 (v/v/v/v). After the first 


solvent was run, each plate was dried in the oven at 70° 
C for 7 minutes, cooled, turned at 90 degrees (the orig- 
inal right side of the plate being the new side down), 
and run in the second solvent system. 

Sastem Two. Solvents: tetrahydrofuran, 40; methylal, 
28.5; methanol, 7.8; 2N ammonium hydroxide, 4.9 
(v/v/v/v). After development of the second dimension, 
plates were heated to identify the phospholipid spots 
(see Fig. 1). The ammonium sulfate converts to sulfuric 
acic, which chars the spots uniformly, and mea- 
surements are made of the comparative densities of the 
compounds with a double-beam reflectance densitome- 
ter (we use an instrument formerly manufactured by 


Nester/Faust Mfg. Corp., Newark, Delaware) and a re- 
corder attached to an integrator. 
The actual calculations of L/S ratios and percengages \ 


by 20 cm Pyrex plates coated with silica gel H contain- 

ing 5% ammonium sulfate as previously d=scribed.** 
/ * . © Each lipid extract was divided into two parts, deter- of acetone precipitated lecithin/total lecithin (the per- 
ü mines Dy: precipitation in cold acetone,” and the stud- centage of disaturated lecithin), PI, and PG were basèd 
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Fig. 2. L/S ratio in normal pregnancy during gestation. 
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Fig. 3. The percentage of disaturated lecithin during normal 
gestation. 


on the integrated recorded areas of these compounds 
similar to prior descriptions. 

Pure lecithin from alveolar wash 07 adult rabbit lung 
was isolated by TLC. The fatty acids were split and run 
by gas-liquid chromatography (GLC) according to 
the method of Metcalfe and Schmitz, utilizing 1596 
diethylene glycol succinate polyester on acid-washed 
and silanized Chromosorb W. Isolated pure lüng 
lecithin was oxidized according to the procedure de- 
scribed by Mason, Nellenbogen and Clements, which 
used osmium tetroxide (OsO,) and alumina’ columns 
and the fattv acids run by GLC as above. 

The changes during gestation in the L/S ratios, the 
percentages of disaturated acetone-precipitated leci- 


. thin; and PG were evaluated by an analysis of covari- 


arce with which the regression coefficients of the L/S 
ratios, disaturated acetóne-precipitated lecithin, and 


PG for gestational age were obtained. These changes. . 


were lineareby computer plotting; PI could not be 
evafuated similarly since initially the concentrations,rise 
and then fall with advandng gestation. Evaluations 


_* were done principally from 33 weeks, since the major- 
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Fig. 4. Regression curve for percentages of PG during gesta- 
tion in normal pregnancy. 
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Fig. 5. The rise and fall in percentage concentration of PI in 
normal pregnancy during gestation. f 


Table I. Comparison of percent composition of 
fatty acids in purified lecithin isolated from adult 
rabbit lurg treated either by precipitation in cold 
acetone or with OsO,/alumina 


. Fatty acid | Total lecithin | Acetone pptn. | OsO,/alumina ` 





14:0 8.41 4.80 4.38 
16:0 ' 56.15 82.60 90,51 
16:1 9.17 20 50*0 ).21 
18:0 3.41, : 1.31 2.09 
18:1 12.55 2.86 1.34 
18:2 9.25 2.74 0.40 
18:3 0.85 0.48 — 
Totals: E : 
Sat'd. 67.97 88.92 97:01 
Unsat'd. 31.82 11.08 


2.95 





ity of amniocenteses-customarily are done from this 


time, and their nurrbers allowed valid comparisons for 
COPA 


the analysis of regression coefficients. E 


B 


„Results 


L/S ratios. The curve derived by computer and re* 
gression coefficients for the mean L/S ratio, among , 
. -— 


foc 
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Fig. 6. The form used to report the lur g profile. The four determinations are plotted on the ordinate 
and the weeks of gestation on the abscissa (as well as the L.S ratio as an "internal standard"). When 
these are. plotted, they fall with a very high frequency ińto a given grid that then identifies the stage 
of development of the lung as shown in the upper part of the form. The designation "mature 
(caution)," refers to the patients other zhan those with diabeces who can be delivered if necessary at this 
time; if the patient has diabetes she can be delivered with szfety when the values fall in the “mature” 
grid, as described élsewhere.?" (Copy3igat © 1977 by the Eegents of the University of California.) 


patients free of high-risk conditions as a funct-on of the 

weeks of gestation is shown in Fig. 2, with à ccrrelation 
coefficient of 0.986 and a high degree of significance 
(p « 0.0001). 

Disaturated lecithin fraction. The degree vf satura- 
tion of fatty acids 9n lecithin after precipitaticn in cold 
acetone was compared to those on lecithin treated ac- 
cording to the technique of Mason and associates”? with 
O40, and an alumina gel column. The total fatty acids 
from each preparation were compared by GLZ. As can 
be seen from Table I, there was only a 9% difference in 
saturation, 8996 by acetone precipitation, an 1 98% by 
Os0,/alumina gel oxidation. The’ mean ckanges in 
percentages of acetone-precipitated disatur-ted leci- 
thin with gestational age: are shown in Fig. 3, with a 
*orrelation coefficient of 0.948 and high sig nificance 
(p = <0.0001). E NE 

Percentage of PG. Fig. 4 shows the curve Cerived by 
ARE with regression coefficients for the mean 


~~ —— 


percentages of PG in total phospholipid during gesta- 
tion. The correlation coefficient of this curve is 0.943, 
with very high significance (p = <0.0001). 

Percentage of PI. The changes in concentration of 
PI ia amniotic fluid previously reported: showed a ris- 
ing zoncentration until about 35 to 36 weeks' gestation, 
followed by a decline. Similar data on the presently 
stucied amniotic fluids are shown in Fig. 5. 

 Thelung profile. Fig. 6 shows the forni used to re- 
por. the data. The L/S ratio and the percentages of 
disaturated lecithin, PI, and PG are plotted against ges- 
tational age in weeks, as well as against L/S ratios. The 
designations of stages of lung development of the fetus 
alsa are shown to poe the time frame of expected 
devzlopment. 

The predictability of the lung profile as compared to 


the low («2.0) L/S ratio alone in pregnancies including, 


repeat cesarean section, unknown EDC, placenta pre- 
via, mild pre-eclampsia, and mild Rh incompatibility, 


. 


* 


i 
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i all of which were free of those major high-risk condi- 


‘report as well às previously,” 


tions known to accelerate or delay fetal lung matura- 
tion, is shown in Table IT. 

This shows that among 57 pregnancies with low L/S 
ratios, 69% were diagnosed correctly by L/S ratio alone 
where the resultant newborns had RDS, whereas the 
Jung profile extends the ability to diagnose unsus- 
pected maturity iri infants with low L/S ratios, detected 
by the presence of PG to 93%. 


Comment 


The extraordinarily high predictive accuracy (about 
98%) of the mature L/S ratio is documented from a 
compilation of reports from many institutions. This 
even allows for variations in technique among the sev- 
eral laboratories from that described originally.” 

It should be pointed out that those variations that 
omit acetone precipitation may introduce large errors 
and are not acceptable variations. As shown in this 
acetone precipitates 
surface-active, highly disaturated lecithin. The L/S 
ratio is based upon measurement of this surface-active 
highly disaturated. fraction. Omitting acetone precipi- 
tation results i in higher L/S ratios than are seen with 


acetone precipitation because the phospholipids, with : 


the exception of unsaturated lecithin, are not soluble in 
cold acetone, although other neutral lipids (e.g., di- 
glycerides, triglycerides) are soluble. Serious and un- 
predictable errors may be introduced, especially when 

evaluaüng pregnancies prior to 32 weeks' gestation, 
when most of the lecithin in surfactant may be un- 
saturated. l 

Some studies” ? have challenged the necessity or 
even the validity of acetone precipitation. A report by 
Lindback,? for example, found no differences in fatty 
acids esterified to the 1 and 2 positions between total 
lecithin and acetone-precipitated lecithin. However, 
this total lecithin, to begin with, already had 94% satu- 
rated fatty acids esterified on the l-carbon and 84% 
saturated on the 2-carbon. Furthermore, the proce- 
dure used’ for acetone precipitation employed a tiny 
amount of chloroform to solubilize the lecithin, but 
later was shown also to. solubilize. some lecithin nor- 
mally insoluble in acetone. The procedure for acetone 
precipitation subsequently was described fully else- 
where.?® - 

Lindback,® further, did not compare acetone-sol- 
üble, acetone-precipitable, and total lecithin isolated 
from lung wash for surface activity on the modified 


. Wilhelmy balance. Total lecithin isolated from lung 


andeacetone-soluble lecithin do not lower surface activ- ` 


ity into the biologic range of less than 15 dynes/cm; the 
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Table II. Comparison between L/S ratio alone and 
the lung profile in predicting fetal lung maturity 


LIS - |. Lung 
ratio alone | profile 


l. Mature lung,’ % predicted mature, no “100 100 
RDS. - 
2. “Nonmature” lung (L/S ratio <2.0) 
a. No. of low L/S ratios (<2.0) 57 57 
b. No. o£ infants; RDS * low L/S 39 39 
ratio 
c. No. af infants, no RDS + low 18 18 
L/S ratio 
d. No. cf infants, no RDS diagnosed D l4 
matü-e prenatally . à 
e. No. of indeterminant diagnoses: 13 4 
low L/S ratio or nonmature lung 
profi e + no RDS 
f. 96 "nonmature" lung without 31 7 
RDS (L/S ratio «2.0) 
g. 96 accuracy whea "nonmature" 69 93 


(L/S ratio «2.0) 


acetone-precipitated fraction lowers surface tension to 
0 to 4 dynés/cm, as shown by Gluck and associates.?! 

Olson, Graven, and Zachman” omitted: the acetone 
precipitation step for the L/S ratio and increased the 
end point for maturity to 3.5. This hasthe advantage of 
missing no mature L/S ratios but the significant dis- 
advantage of increasing even more the number of low 
L/S ratios with subsequent infants who then do not 
have RDS. 

Although the L/S ratio alone is sufficient to monitor 
most normal pregnancies, the present study reports 
four developmental measurements of key fractions in 
surfactart that together help to form a clearer picture 
of fetal lung development for the clinician. These in- 
clude the L/S ratio and the percentages of disaturated 
lecithin, PI, and PG: Collectively, as the lung profile, 
these offer several advantages over the L/S ratio alone 
and over other presently known procedures to assess 
the maturity of the developing lungs of the fetus. (1) 


"The high accuracy of the positive (mature) L/S ratio 


alone is even further enhanced.'AS feported in a study 
of the lurig profile in ‘abnormal pregnancy, when ma- 
turity with.the presence of PG is achieved, neither dia- 
betes mellitus (gestational, class A) nor asphyxia during 
birth appears to have any effect on the lung. (2) Sig- 
nificant information is provided to the clinician to help 
décide when to follow up with a repeat study in what 
otherwise would be a noninformative immature L/S* 
ratio. With the lung profile most of the noninformative 
low or intermediate L/S ratio values are eliminated. D 
The luag profile provides the ability to detect and * 
evaluate abnormal pregnancy by alterations from the 
expected patterns of maturity. As reported by Kulovich. 
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and Gluck,” an L/S ratio of 2.0 with no PG 1s ETE 
teristic of delayed maturation, as seen in gestational 
and class A diabetes mellitus. As they further found, 
and as reported in this study, early appearance of PG 
may occur in pregnancies that are significantly imma- 
ture by gestational age and that actually may have im- 
mature L/S ratios, but these infants have no RDS once 
3% or more PG is present and this represents acceler- 
ated fetal Wingi maturation, as repor ted also by Bustos 
and associates.* 

The roles of PI and PG in surfactant are not totally 
clear. However, studies by Hallman and Gluck™ sug- 
gest that altaough both phospnolipics are highly sur- 
face active, surfactant containing PG plus PI as com- 
pared with surfactant containing PI alone has lower 
compressibility on the modified Wilhelmy balance, 
suggesting that alveoli may be more stable at low lung 
volumes with such surfactant.” Obladen, Merritt, and 
Gluck** have shown that premature infants recovering 
from RDS prior to 34 to 35 weeks’ gestation may not 
develop PG in their tracheal aspirates. Instead, recov- 
ery from RES is associated with a large increase in PI 
and lecithin and, as the neonate approaches 36 weeks 
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conceptionally, PG appears in the tracheal aspirate. 
Previously, Hallman and associates” had shown that in 
all cases of RDS, PG was absent both from. amniotic 


fluid prenatally and from: dc E i 


neonates. 


It also should be remembered that PG is not present 


in blood and is present only in surfactant of all body, 


secretions. Thus, the lung profile is a desirable deter- | 


mination with bloody amniotic fluid. 


Summary 


These studies (and those on the lung profile i in'ab- 


normal pregnancies?) show that in certain infants of . 


early gestational age maturity of lung characterized by 


accelerated appearance of PG may occur at L/S ratios . . 


less than 2.0. 

The lung profile not only increases the predictability 
‘of lung maturity in the fetus to close to 100% but also 
may signal an abnormal pregnancy. It gives the physi- 
cian ‘monitoring the pregnancy reliable informatiorf 
about the status of the maturing: lung, when to expect 
maturity, and when, if necessary, to do a repeat study 
of fetal lung maturity on amniotic fluid. 
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. . The lung profile 


. II. Complicated pregnaacy 


MARIE V. KULOVICH 
LOUIS GLUCK, M.D. 
La Jolla, California 


The lung profile in amniotic fluid was studied in relation to the various classes of diabetes, to 
prolonged rupture of membranes, and to hyoertension in pregnancy. Pregnancy-induced (Class A, 
gestational) diabetes mellitus showed a sta. stically significant delay in appearance of PG, thus a 
delay in maturation not related to lecithin; aso PI levels in Class A diabetes remained elevated 
longer than normal. Other classes of diabetes were no different from normal except for accelerated 
maturation in F and R diabetes, where PG . ppeared before L/S ratios were mature (2.0), but the 
small numbers of studies from patients with.F and R diabetes we-e obscured when combined with 
the much larger number from D diabetes, wich statistically were no different from normal. ' 


Prolonged rupture of membranes by regression analysis showed clear statistically significant 


acceleration of maturation affecting both the L/S ratio and PG, which appeared early. Hypertension 
in pregnancy included mostly patients with mild terminal pre-eclampsia who were no different from 
normal; the relatively small number of sempas from patients with severe pregnancy-induced 
hypertension, "chronic" toxemia, showed accelerated maturation (sometimes with L/S ratiós «2.0 
and early PG) which was obscured by the lege number of mild problems. The appearance of PG 
signals the late ("final") maturation of surfacant. Diabetic pregnancy of any class can safely be 
delivered free of RDS after PG appears. (AM. J. OBSTET. GYNECOL. 135:64, 1979.) 


THE LUNG PROFILE for the determination bf fetal 


lung maturity in amniotic fluid, consisting of edthin/ 


sphingomyelin (L/S) ratio and the percentages of di- 
saturated acetone-precipitated lecithir, phosphatidyl 
inositol (PI), and phosphatidyl glycerol (PG) was dis- 
cussed in a previous report! dealing prindpaly with 
normal pregnancy. The greater information from and 
higher accuracy of the lung profile as compared to the 
L/S ratio alone was stressed. This is especialy true 
where L/S ratios are less than 2.0 and the resultant 
newborn infants do ‘hot have RDS; here acceerated 
maturation is characterized by*the early appearance 
of PG. 


From the Division of Neonatal/Permatal Medicine 
University of California-San Diego. 


Supported principally by funds from Natianal Instzutes of 
Health Grants HD 10622 and HD 04380 and alo in 
part by SCOR HL-14169. ` 


( Received for publication July 11, 1978. 
Accepted November 5, 1978. 
Reprint requests: Louis Gluck, M.D., Division of 


s Neonatal Perinatal Medicine, C-019, University o, 
California—San Diego, La Jolla, California 9209F 
- I ` 
64 
LI ^ 
‘ j 


Diabetes mellitus, prolonged rupture of membranes 
(PROM), and hypertension during pregnancy may 
present special problems in the diagnosis of fetal lung 
maturity. In particular, there is a question about the 
reliability; of applying the endpoint for maturity in 
normal pregnancy (L/S ratio 2.0 or greater) to diabetic 
pregnancy and there are conflicting reports about the 
effects of PROM and hypertension during pregnancy 
in accelerating maturation of fetal lung. 

This is a report of the lung profile in these problems 
which shows that pregnant women with any class of 
diabetes mellitus can be delivered safely when PG ap- 
pears in amniotic fluid, that accelerated maturation of 
lung ciearly follows PROM, that acceleration of mat- 
uration can be defined either (or both) by L/S ratio and 
also by appearance of PG, that hypertension in preg- 
nancy, largely terminal pre-eclampsia, is not charac- 
terized by any specific developmental pattern other 
than normal, s 


Materials and methods 


Analysis of 220 amniotic fluid samples from 187 
women with diabetes mellitus, 104 samples from 92 
women with rupture of membranes (ROM) more than 
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24 hours—60% of whom had ROM longer than 48 
hours, and 116 samples from 89 women with hy- 
pertension owing to any cause were studied. All amni- 
otic fluids were drawn transabdominally upon medical 
indication for monitoring fetal lung maturity; fluid 
from some ROM were gathered by free flow in a 


delivered at the University of California Medical 
Center-San Diego (UCSD), from several other hospi- 
tals in San Diego County, including Mercy, Balboa 
Naval, and Kaiser Foundation Hospitals, from a large 
number of local practicing physicians, and many from 
throughout the United. States. The normal values 
shown were those reported in the previous manuscript 
on the lung profile.! These all were from women with 
no apparent disease who had fetal maturity studies 
prior to repeat cesarean section or elective induction or 
where the menstrual history was unclear. The methods 
and materials were identical to these reported previ- 

` ously for the lung profile,‘ as were the methods for 
evaluation of the curves by. analysis of covariance. To 
analyze the data, samples from patients with diabetes 
were grouped by class (class A, 48; B, 76; C, 46; D, 39; 
F and R, 16) according to the criteria established by 
White.? Most of those listed as class A appeared to have 
true pregnancy-induced diabetes. The grouping of 
classes D, F, R principally were composed of patients of 
class D. Since F and R diabetes in pregnancy are rela- 
tively uncommon these were included with the rela- 
tively more common class D diabetes in order to as- 
semble a group large enough for statistical evaluation. 
Hypertensive patients included anyone with a diastolic 
pressure greater than 85 mm Hg. The great majority 
of them had terminal pre-eclampsia with mild to mod- 
erate hypertension, mild proteinuria, and mild ankle 
and pedal edema. Fewer than one fourth had severe 
"chronic" toxemia, where illness began in early preg- 
nancy with significant hypertension and proteinuria; a 
few of these also included women with renal and car- 
diovascular hypertension. The significantly ill patients 
seen at UCSD had small infarcted placentas; the pa- 
tients with terminal pre-eclampsia had normal pla- 
centas. The mean time for sampling of amniotic fluid 
in ROM was.61 hours. All patients in this category had 
ROM longer than 24 hours; the longest ROM was 18 
days. 


* Results 
Diabetes mellitus: L/S ratios. Fig. 1 shows the plots 


- of the L/S satios with their regression coefficients for 


patents with diabetes according to class as described by 
White.” Nearly all patients included in those curves la- 


* beled class A had pregnancy-induced (gestational) dia- 
$ . 


speculum. Fluids came from patients scheduled to be ` 
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g |- SLOPES: NORMAL y--0.886:0.54X, r-0,986 
A ys-9.01040.33X, r=0.927 ' 
B. y=-22.390+0.70X, r-0.949 
4 G ys-11.37550.39X, r=0.782 

DFA y=-19.720-0.62X. r=0.983 
ABCOFR y=-9.136+0.32X, r-0.900 
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Fig. 1. Regression curves for L/S ratios during gestation by 
class of diabetes. The slopes of the curves do not differ from 
normal nor from each other. 
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SLOPES: NORMAL y=-53.291-3.10X, r=0.948 
A y=-58.243+3.18X, r=0.929 
B y=-112.321+4.67X, r=0.879 
C. y=-91.167+4.26X, *-0.829 
DFR yz-74,487»3.59X, 120.911 
ABCDFR y*-76.306+3,64X, r-0.975 


PERCENT DISATURATED (ACETONE 
PRECIPITATED) LECITHIN 
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Fig. 2. The percentages of disaturated acetone-precipitated ` 
lecithin dy class of diabetes during gestation. These did nôt 
differ from normal. 


betes. No significant differences in L/S ratios according 
io gestation were seen among fhe Classes and none of 
the classes differed ‘significantly from the curve for 
normal pregnancy. Among the 43 class A patients were 
seven who had delayed maturation of L/S ratios which 
did not reach 2.0 or greater until 37 weeks or beyond; 
these were obscured by the much larger number of L/S 
ratios among those that were essentially normal. A few 
patients of classes B and C also similarly had delayed* 
maturation of the L/S ratio but were averaged out by 
the large number of normal values. — . 
Disaturated lecithin. In Fig. 2 are seen regression ® 
curves for percentages of disaturated lecithin mea- 
sured after acetone precipitation. These essentially are 
the same for all classes of diabetes and are not sig- 
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PERCENT OF PHOSPHATIDYL® 
INOSITOL 
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Fig. 3. Percentages of phosphatidyl inositol during gestation 
by class of diabetes. Note the prolonged elevation of high 
percentages of PI in class A diabetes with very late fall as 
compared to normal and to other classes of diabetes. 
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Fig. 4. Phosphatidyl glycerol percentages during gestation by 
regression analysis shows significant delay (p <0.01) in ap- 
pearance of PG in class A diabetes. 


nificantly different from normal, although there is the 
impression that higher percentages of Gisaturated 
lecithin are seen earlier i in pregnancy with gestational 
(class A) diabetes than are seen m normal pregnancy. 
PI. The first clearly discernible difference among 
classes of diabetes and from normal is seen in Fig. 3, 
the prolonged high.percentage of PI in class A diabe- 
tes. In normal subjects and in other classes of diabetes, 
: percentages of PI fall from about 35 weeks to no later 
* than 36 weeks. In class A diabetes, a decline is not seen 
until a mean of 37 or 38 weeks. 
e PG. The most significant difference among patients 
with diabetes is in the measurement of percentage of 
PG (Fig. 4), where there is a clear delay (p «0.01) in 


* *appearance of PG in class A diabetes as compared to 


normal gnd to other classes of diabetes. The mean time 
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NORMAL: y*0.986-0.54X, r-0.986 
PROM: y--10.27*C.36X, r-0.974 
HTN. y--13.88*0.45X, 1=0,969 
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Fig. 3. Regression curves for L/S ratios in n hypertension 
(HTN) and in prolonged rupture of membranes (PROM). No 
differences from normal during gestation are seen for hy- 
pertension, whereas there is clear (p < 0.01) acceleration with 
PROM. 
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Fig. 6. The slopes of the curves for disaturated lecithin shown 
here are not significantly different from each nor from those 
for normal patients, although in PROM there is more than 
5096 d:saturated lecithin from as early, as 31 or 32 weeks’ 
gestation. 


of appearance of PG in class A diabetes is at 37 to 39 
weeks of gestation. Group D, F, R, mainly is composed 
of class D patients whose regression curve is in the 
normal range. The relatively few patients with F and R 
diabetes showed accelerated maturation, PG appearing 
as early as 29 or 30 weeks, long before mature L/S 
ratios are Seen. This was a consistent finding and in the 
patients with F and R diabetes L/S ratios of 1.6 to 1.8 
were never exceeded; maturation of lung was seen be-. 
fore L/S ratios reached 2.0 or more. These findings 
were normalized by the large number of normal class D 
patients. E 
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Hypertension. Figs 5 to 8, inclusive, showing regres- 
sian curves and regression coefficients for L/S ratios 
and percentages of disaturated acetone-precipitated 
lecithin, PI, and PG, did not differ significantly from 
normal pregnancy. The majority of the patients repre- 
sented in the group with hypertension had terminal 
pre-eclampsia, with -mild elevation of blood. pressure, 
some albuminuria, and some pedal edema. This group 
was normal with respect to lung maturation. The rela- 
tively few patients with severe pregnancy-induced hy- 
pertensive (“chronic” toxemia) all showed dramatic ac- 
celeration of maturation with appearance of PG as 
early as 29 and 30 weeks. As with classes F and R diabe- 
tes, L/S ratios of 1.5 to 1.8 in these patent seldom 
were exceeded. 

PROM. The regression curves for L/S ratios and for 
PG (Figs. 5 and 8) are significantly different (P <0.01) 
from those for normal pregnancy. These show accel- 
erated maturation both with higher mean L/S ratios 
and mature L/S ratios earlier in pregnancy than nor- 
mal and with significantly earlier mean appearance (by 
1.5 weeks) of PG than normal. The regression curve 
for percentages of disaturated acetone-precipitated 
lecithin (Fig. 6) is not significantly different from that 
of normal pregnancy, nor is the curve for percentages 
of PI (Fig. 7) different from the curve for PI in normal 
pregnancy. ^ — Ms 


Comment 

The lung profile (the L/S ratio and the percentages 
of disaturated lecithin, PI, and PG during gestation) in 
three significant problems in pregnancy—diabetes 
mellitus, PROM, and hypertension is described in this 
report. Biochemical maturation of the fetal lung in 
each of these conditions, as reflected by the surfactant 
phospholipid profile in amniotic fluid, was comparéd 
to that in normal pregnancy, which recently was re- 
ported.' l l 

Diabetes mellitus, by far, is the most complex of the 
difficulties in pregnancy, owing to many factors. 
Primarily, diabetes mellitus is not one but many syn- 
dromes, with only one feature common to all—a high 
blood sugar.” Additionally, pregnancy itself is a 
diabetogenic state in which, a greatly increased 
amount of insulin, as compared to the nonpregnant 
state, is produced and secreted and is intensified for 
any given glucose stimulus as gestation progresses. Fur- 
thermore, the common language in describing. the 
pregnant diabetic patient, the "classification by White,? 
‘is based upon maternal and fetal risks emphasizing 
only*the presence or absence cf vascular disease and 
the duration and age of onset o diabetes, but does not 
encourage understanding of mechanisms. There is, for 
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Fig. 7. The curves for percentages of PI in hypertension 
and PROM are essentially the same as those for normal 


pregnancy. 
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Fig. 8. Regression curves for percentages of PG in abnormal 
pregnancy. The slope of the curve in PROM is significantly 
different (p «0.01) from that in normal patients and from the, 
curve for patients with hypertension. 


example, no differentiation between insulin-lacking 
and insulin-"resistant" states, nor ‘among pure gesta- 
tional diabetes, maturity-onset diabetes and recent 
onset of late-occurring "juvenile" diabetes, all of which 
may be indistinguishable without special studies (e.g., 
insulin levels). 

It is not surprising, then, that there are so many dif- 
ferent and conflicting statements regarding pregnancy 
risk, management, and assessment of maturity of the 
lungs of the fetus in diabetic pregnancy, since the dia- 
betic syndrome in pregnancy represents so many states@ 
However, regardless of these complexities and confu- 
sions, the physician managing a pregnant patient with 


diabetes, whether mildly insulin dependent or associ- © - 


ated with significant vascular disease or induced by 
- 
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«pregnancy, requires some guidelines for delivery. 
Traditional management of these patients Lad been 
either to incuce labor or perform a cesarean section 
around 36 or 37 weeks’ gestation, balancing tLe poten- 
tial risk to the newborn infant of tco early delivery 
resulting in RDS against the potential risk to -he fetus 
of intrauterine death in prolonging tke pregrancy. 
There is an especial need to know when the baby in 

these pregnancies may be delivered without fear of 
pulmonary morbidity, since the incidence of RDS in 
various series reported has been as high as 37%.7-® 
Robert and associates? reported the uncorrec-ed risks 
for RDS among infants of diabetic mothers to 3e about 
24 times those of infants born to mothers without dia- 
betes, and even when corrected for maternal ege, ges- 
tational age, type of labor, delivery route, birth weight, 

Apgar score, sex, hydramnios, antepartum hemor- 
rhage, and maternal anemia still were 5.6 timesas great 
in infants of diabetic mothers. as in infants 2f non- 
diabetic mothers. ` 

These figures, however, may no longer be reoresen- 

tative because management of the pregnant diabetic 
patient has changed markedly in recent years, -xtend- 
ing pregnancy until fetal lung maturity has occurred. 

This practice began during clinical testing of the L/S 
ratio (1969-1970) at both the University of Califor- 
nia-San Diego Medical Center and at the Los Angeles 
County-USC Medical Center, where in the stady by 
Freeman and group! the decision was made tc delay 
delivery until lung maturity was assured. The Gabetic 
pregnancies in the Los Angeles study subsecuently 
were described in a report.by Gabbe and assocates,'?' 
which showed that six of 200 patients with diabetis who 
were delivered of babies after an L/S ratio of 2 0 had 
RDS. This 3% incidence of RDS is not significan ly dif- 

, ferent from that in the general population studied.! 
There appears to be no gréater risk from RDS :n dia- 
betic pregnancy when iatrogenic. causes—too early in- 
tervention, before lungs are mature—are- elimi aated. 
Other reports also have foyind no increased riskif de- 


livery is done after lungs are*mature,™ '* altLough - 


Mueller-Heubach and associates’ found that gesta- 
tional age and route of delivery may be factors. 
Although the introduction of the L/S ratio ha per- 


mitted diabetic women to be delivered safely nuch ` 


later in pregnancy than by traditional dicta after the 
L/S ratio has exceeded 2.0, there has been justiziable 
apprehension about the reliability in diabetes o^ this 
endpoint for maturity in normal pregnancy, follcwing 


reports of mature L/S ratios associated with subsecuerit ` 


RDS in infants of mothers with diabetes mellitu:.' In 


- @ the present study, no RDS ever was seen when 3% or 


more PG, was present. The presence of PG heralds the 
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“final” important step in the biochemical maturation of 
surfactant,'*-" whose function and synthesis then ap- 
pears no longer to be influenced even by abnormal 
physiologic states, such as acidosis or asphyxiation. The 
presence of 3% or more PG in surfactant in amniotic 
fluid is the guideline for delivery of the diabetic preg- 
nancy since it appears to eliminate the risk of RDS, 
regardwss of class of diabetes, z 
` Analysis of regression curves indicates that with re- 
gard to the maturation of lungs, fetuses from pregnan- 
cy-induced diabetes (class A or gestational diabetes) are 
signif-cantly different as a group from fetuses of other 
classes of diabetes or from normal, with prolonged 
high :evels of PI and delayed appearance of PG. 

The regression curves for L/S ratios for the other 
classe: of diabetes showed very little differences among 
them and no significant differences from normal. By 
evalueting a larger number of pregnancies with diabetes 
this way, those in classes F and R,.who have PG with L/S 
ratios <2.0, become obscured. F and R pregnancies, 
shown to have accelerated maturation with early ap- 
pearance of PG by the study of Bustos and associates,” 
become normalized by the preponderance of class D 
patien:s added to F and R patients to allow valid statis- 
tical evaluation. L/S ratios in class D diabetes do not 
differ from normal. Similarly L/S ratios in the large 
majori:y of patients with class A diabetes fall easily 
within normal limits so that the relatively small group 


i with dzlayed ‘maturation of L/S ratios also becomes 


obscured and normalized in the regression curves. ~ 

Although it has been suggested by studies-on tissue 
cultures that insulin inhibits lecithin synthesis, this is 
not borne out clinically. L/S ratios are similar (in fact 
higher) in the over-al] group of class A patients than in 
normals, The percentages of disaturated lecithin, in- 
stead 0? being decreased, appear in the mature range 
earlier and go to higher levels than in normal preg- 
nancies. The few cases we have evaluated, where the 
infant had been born with RDS, differed from normal 
by prolonged high percentages of PI and delayed ap- 
pearance of PG, as compared to normal pregnancy. 
Absence of PG in diabetic pregnancy associated with 
RDS als» was observed by Cunningham, Greene, and 
'Duhring. n : 

PROM as a stimulus to accelerated lung maturation 
of the fetus has not received unanimous acceptance. 
Althoug most reported studies- have found accelera- 
tion with PROM,"-* the study by Jones and associ- 
ates?! dic not. Most studies have been retrospective and 
only one?’ followed L/S ratios in amniotic fluid serially 
from the time of rupture and showed that it requires 
approximately 72 hours to achieve lung maturity after 
rupture, regardless of gestational age or level of ‘L/S 
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ratio at the time of- rupture. Thibeault and Em- 
manouilides™ suggested that maturity is seen after 48 
Hours of ruptured membranes and that the severity of 


patent ductus arteriosus in small premature infants ` 


disappeared after 72 hours of ruptured membranes. 

Jones and associates?! did ari elaborate statistical 
evaluation that suggested that there was no.effect, but 
used criteria (i.e., PROM <24 hours or >24 hours) that 
were less rigorous than appear ‘to be necessary to 
evaluate the effects of PROM. 


The present study showed unequivocal biochemical . 


acceleration of fetal lung. maturation with early ele- 
vated L/S ratios and early appearance of PG. Both are 
statistically significant (L/S P «0.01; PG, p «0.01) 
when compared to the curves for normal development. 

Like diabetes, hypertension in pregnancy is a syn- 
drome resulting from many causes. Ranging from se- 
vere pregnancy-induced hypertension, "chronic" tox- 
emia, when the patient becomes sick shortly after she 
becomes pregnant, to the very mild terminal pre- 
eclampsia, characterized by mild pedal edema, mild 
proteinuria, and slight elevation of blood pressure 
shortly before term, it also encompasses hypertensive 
disorders (renal, cardiovascular) riot specifically asso- 
ciated with pregnancy. The lung profiles on patients 
with severe chronic toxemia or other hypertensive dis- 
orders when associated with significantly infarcted pla- 
centas usually show clear accelerátion of maturation. 
However, in patients with mild hypertensive problems, 
there is normal lung maturation. This large relatively 
normal group thus, when mixed with the .relatively 
small number of severe hypertensive problems, terids 
to obscure and normalize them in a regressiori analysis. 


Accelerated maturation in severe "chronic" toxemia 


may show early elevated L/S ratios?" * in most cases . 


with early appearance of PG? but in others there may 
be very early. appearance of PG before the L/S ratio 
becomes 2.0, as also may be seen in F and R diabetes.” 

The role of PG in surfactant is intriguing, since it is 
clear that its appearance means full bicchemical mat- 
uration of surfactant. But why does the fetus make, in 
essence, two surfactants of differing acidic phos- 
pholipid composition, one with PI alone, the other with 
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PI and PG? The most appealing possibility is that the 


morphologic changes in alveoli during development® 
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subdivisions producing rapid proliferation of tubuar - 


airways. culminating in respiratory bronchioles lined 
with respiratory epithelium.?* These are highly primi- 
tive alveoli but.capable of exchange of respiratory 
gases. Thus viability generally is accepted from about 
26 weeks’ gestation, although. a premature infant born 
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face of stress. The ensuing weeks until around 35 
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atión of the respiratory epithelium into alveolar ducts 
and alveoli.” Beyond 35 weeks, alveolar morphology 
begins to approximate that in the term infant and the 
adult Jang with clusters.of round or saccular alveoli. 
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normal or greater levels of lecithin and PI. The delay in 


appezrance of PG leads, if the baby is delivered a: this 
time prior to Zppearancé of PG, to precipitaticn of 
RDS; awaiting the appearance of PG before delivering 
the ir. fant of the diabetic mother assures stable alveoli 
and no RDS. 
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Breathing movements before death in the primate 
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The incidence and character of fetal breathing movements (FBMs) were determined by analysis of 
continuous tracheal pressure recordings in.a 48 hour period preceeding fetal death in utero in 7 
chronic pregnant monkey preparations (Macaca mulatta). All fetuses were judged normal by blood 
gas tensions, pH, and fetal heart rate within 48 hours of death. In the normal fetus breathing 
movements were periodic and a circadian distribution in the incidence of FBMs was observed. Four 

~ distinct patterns of FBMs were observed in the normal fetuses..In five fetuses death occurred in the 
intrapartum period; all five fetuses were breathing at the onset of labor. A progressive fall in the 
incidence of FBMs was observed in labor coincident with the development of fetal acidemia. In the 

* remaining two fetuses death occurred before labor. Apnea and gasp ng were observed in all fetuses 
before death. The duration of apnea and gasping appeared dependent upon the nature of the lethal 


- insult. (AM. J. ÒBSTET. GYNECOL. 135:71, 1979.) 


"THE PRESENCE of fetal breathing mcvements (FBMs) 


as a normal component of intrauterine development in 
mammalian species, including man, is established.'7? 
The incidence and character of FBMs appear to offer 
insight to fetal condition. ? The identification of 
specific change in pattern or incidence of FBMs pre- 
ceding death in utero would aid in the management of 
the fetus at risk. In the dying human fetus, prolonged 
apnea and gasping have been detected? by means of an 
A-scan ultrasound method.’ The limitations of this 
technique are well known.’ Confirmation of these ob- 
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servations using the more accurate real-time B-scan 
method are pending. Similarities in incidence and pat- 
tern of FBMs exist between the monkey fetus and 
man.” * Therefore, we have reviewed our data to de- 
termine the patterns and incidence of FBMs before 
death in the fetus of the chronic pregnant monkey 
preparztion. 


Methods 


'Obsezvations were made in seven monkey fetuses, 


(Macace mulatta) that died in utero. Continuous records 
were made of fetal carotid arterial blood pressure, tra- 
cheal pressure, heart raté, intrauterine pressure, and 
maternal aortic blood pressure by nfethods previously 
describ2d.8 Fetal death was defined by the loss of me- 
chanical activity of.the heart as evidenced by absent 
blood pressure. Fetal arterial blood pressure, blood gas 
tensions and pH, heart rate, and heart rate variability 
were w.thin normal limits in these animals at 48 hours 
before death. The proportion of time that FBMs were 
presen: and the cháracter of FBMs were determined in 
successve 6 minute epochs for 48 hours preceding 
death; data are presented as means + SEM for 2 houg 
periods. Data pertaining to the gestational age at the 
time of surgery and death, the duration of the prep- 


aration, and the fetal and placental weight are cop-e . - 


tained in Table I. Four fetuses were male,and three 
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Fig. 1, A and B. Breathing pattern in th - rmcompromised fetal monkey. Regular pattern. B Irregular 


progressive. 


Table I. Biographic data of seven monkey . 
fetuses that died in utero 


Data Mean + SEM Rare 


Gestational age at 183 + 8 123 tc 146 
surgery (days) C, 

Duration of prepara- 11.5 + 3.6 5 te 25 
tion (days) ‘ 

Gestational age at 143.5 + 3.6 13] tc 159 
death (days) 

Birth weight (gm) 394 + 29 240 tc E50 

Placental weight (gm) 118 + 5.3 100 tc 130^ 

Placenta body 0.289 + 0.01 0.222 tc 2 542. | 


female. All appealed ‘grossly normal at autopsy. Sepsis 

was excluded in all,cases by aerobic and anaeroti: cul- 

- ture of fetal blood obtained prior to death or zt au- 

topsy. The data are grouped according to waszaer 

A death occurred in the antepartum (N = 2) or intzizar- 
e tum (N = 5) period. 


* Results d 

Characteristics of FBMs. In the normal fetus 
KpH > 7.25), breathing movements were episcck; a 
burst of breathing was interspersed with periods of 
apnea. The duration of both breathing and apn-x pe- 
*- .e1jods was highly variable in the individual “ezus. 
Breathigg episodes lasted from as little as 20 seccr ds to 


as long as 35 minutes; apnea in the uncompromised 


fetus ranged from 10 seconds to 120 minutes. The 
amplitudes of FBMs ranged from 2 to 40 mm. Hg. The: 
respiratory rate from 10 to 80 breaths per minute: 

Four patterns of FBM were recognized in the un- 
compremised fetus (Fig. 1, Table IT) and a fifth pattern 
in the compromised fetus. In the normal fetus, the 
proportion of time occupied by any- pattern varied 
widely both within the individual and between indi- 
viduals. No discernible change in the pattern of FBMs 
was associated with the time of day, and there was no 
change preceding deterioration in utero. 

In the dying fetus, prolonged apnea puncturated by 
isolated, intermittent gasping was observed. Fetal gasps 


‘were differentiated from large-amplitude FBMs by 


their association with apnea, the prolonged duration, 
and the prolonged inspiratory phase (Fig. 2). 

FBMs and intrapartum death. The incidence and 
character of FBMs before and during labor were de- 


termined in five fetuses. In all, the onset of labor was - 


between 2000 and 0200 hours. The distribution of the. 
incidence of FBMs in the 24 hours before labor was 
suggestive of a circadian rhythm (Fig. 3). FBMs were 
present for 50 + 19% (SEM) of the time the evening 
before labor, fell progressively to a nadir of 23 «€ 97.596 
(SEM) (p « 0.05) by midday, then rose again in the 
evening. FBMs were present in all fetuses during ghe 2 
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Fig. 1, C and D. Breathing pattern in the uncompromised fetal as C 
D: Mixed pattern. 


C: Isolated large amplitude. 


Table II. FBM patterns in uncompromised fetal monkeys i 


Regular 30-80 4-15 Regular in both rate and amplitude; discrete 
' ; burst of FBMs 
Irregular, progressive 30-80 2-20 Progressive increase in both amplitude and rate to 
i crescendo, then progressive decline 
Isolated, large-amplitude 3-10 15-35 Isclated, rapid, large-amplitude FBMs, frequently as- 


sociated with overshoot 
Cambination of large-amplitude breaths intermixed 
with regular or irregular progressive FBMs 


Mixed Variable 


i Variable 








Table III. Fetal arterial pH, blood gas tension, and FBMs before and Suring labor in four fetuses 
that died in labor 





Within 94 hr. of labor 7.99 + 0.01 2C.65 + 1.9 28.4 + 9.5 44 + 4.8 
In labor 12 7.06 + 0.04% 19.8 + 1.5 47.9 * 6* 1.4 x 0.9 
*p « 0.01. 


hours before the onset of labor (50 + 7.596 [SEM]). No 
censistent changes in the character of FBMs were 
observed in the 24 bours before labor. Fetal arterial 


in one fetus, and by 16 hours in the remaining fetus. A 
signif cant fall in fetal arterial pH and a significant rise ° 
in fetal arterial Pco, occurred in labor; fetal arterial’Po, 


blood gas tensions and pH were normal before labor 


"(Table H1). 


Labor produced a significant fall in the incidence of 


. EBMs evident by 2 hours (Fig. 3). Normal FBMs disap- 


I peared by 6 hours of labor in three fetuses, by 10 hours 


remained unchanged (Table IJI). Fetal death oq 
curred within 12 hours of labor in four fetuses and ° 
within 22 hours of labor in the remaining fetus. Nor- 
mal FBMs were totally absent for a minimum of. 6% 
hours and up to 14 hours before death ingtero. In- | 
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Fig. 2. A comparison of a large-amplitude FBM an«..a fetal 
gasp in an individual monkey fetus. The fetal gasp was ob- 
served within 1C minutes of fetal death. 
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Fig. 3.. The incidence of FBMs (mean + SEM) for 2 hour 
epochs in five monkey fetuses before and during labor Death 
occurred within 12 hours of labor in four fetuses and at 22 
hours in the remaining fetus. 


termittent, isolated gasping movements were pre entin 
all fetuses for at least 4 hours before death and n one 
fetus for up to & hours. All fetuses demonstrited a 
series of gasps immediately before death (Fig. 4J Fetal 
arterial blood gas levels were measured in three fetuses 
during agonal gasping and revealed a mean 3H of 
6.88 + 0.09 (SEM). Repetitive late deceleration: asso- 
ciated with fetal apnea and gasping were observed for 
up to 6 hours before death in four fetuses. In tne re- 
maining fetus, late decelerations were absent before 
9 death. 

FBMs and antepartum death. Fetal breathing nove- 

ments were analyzed in two fetuses ino died in utero 


* 9 before the onset of labor. 


In theefirst fetus, death occurred at 0300 horrs on 
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the fifteenth day of the experiment. FBMs were pres- 
ent from 5% to 46976 of the time in:a 24 to 48 hour 
period before death. A falling trend in the incidence of 
FBMs was observed beginning 40 hours before death, 
and normal FBMs disappeared 22 hours before death 
(Fig. 5). Fetal arterial blood gas values and pH were not * 
measured during this time. A fetal arterial sample at 48 
hours before death revealed a pH of 7.12, Po, of 22.4 
mm Hg, and Pco, of 42.3 mm Hg; 10% oxygen was 
administered to the mother for 30 minutes as part of 
another protocol, and fetal arterial pH after the end of 
this time was 7.02. Four hours later fetal pH was 7.07. 
Fetal death occurred 18 hours after the maternal hy- 
poxia. Intermittent, isolated fetal gasping movements 
appeared 8 hours before death, and'a series of agonal 
gasps was observed immediately before death. At au- 
topsy, no apparent cause of fetal death was evident. 

In the second fetus, death occurred at 2200 hours on 
the twenty-sixth day of the experiment. The distribu- 
tion in the incidence of FBMs for the 48 hours before 
death was suggestive of a circadian rhythm (Fig. 6). 
Fetal arterial pH was normal 10 hours before death. 
An abrupt and sustained fall in the incidence of FBMs 
was observed 6 hours before death and isolated, in- 
termittent gasping appeared 4 hours before death. The 
fetus became totally apneic for the final 2 hours except 
for a series of agonal gasps immediately before death. 
At cesarean section, the placenta was found to be par- 
tially extruded through an acute rupture of: a previous 
uterine incision. . 


Comment ^" 
Definition of a normal state in the chronic animal 
preparation is difficult in view of the effect of surgical 
intervention. In the chronic rhesus monkey prepara- 
tion current evidence indicates that maternal biophysi- 
cal and fetal endocrine and biophysical variables return 
to a stable baseline within 48 hours after surgery.? In 
this study the minimum duration of any preparation 
was 5 days. 

In the uncompromised fetus, breathing movements 
were periodic, In the normal state, all fetuses made 
breathing movements, although the incidence of FBMs 
and, in particular, the duration of fetal apneic periods 
varied widely within and among individuals. The, inci- ` 
dence of FBMs in these fetuses in the normal state 
(30% to 60%) is similar to that in previous reports? A» 
significant relationship between the incidence of FBMs' 


„ånd the time of day was observed, the nadir being in 


the early inorning hours (0600 to 0800 hours) and the 
zenith in late evening (2000 to 2400 hours) A similar 
circadian rhythm in FBMs has been reported in man 


„and sheep.* No apiha fall in the incidence ofgFBMs N 
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Fig. 4. Agonzl gasping—death occurred within 10 minutes of this pattern. 
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Fig. 5. FBMs in the 48 hour period preceding antepartum 
fetal death. FBMs disappeared 22 hours before death and 
gasping was present for 8 hours before death. ` TE 


was observed prior to the onset of parturition in the 
monkey in contradistinction to observations in sleep. 

Four distinct and separate patterns of FBMs were 
observed in tlie normal monkey fetus. FBM patterns in 
fetal lambs are related to fetal electroencephalogram 
(EEG) activity with rapid, irregular augmented breath- 
ing being associated with low-voltage, high-frequency 


EEG activity.’ The relationship of fetal monkey breath- . 


ing patterns to EEG activity remains unknown, but 
rapid irregular FBMs were observed to occur during 
periods in which rapid eye movements were present.? 

A progressive and significant fall in the incidence of 
FBMs was observed within 2 hours after onset of labor. 
Hypoxemia and/or acidemia are potent depressants of 
FBMs in man," in monkeys? and in sheep.!! In all five 


* fecuses studied, labor resulted in progressive acidemia 


A 


that led to intrapartum death. Therefore, it is not pos- 
sible to determine whether a fall in the incidence of 
FBM? in labor in these animals is a characteristic of the 
fetal response to labor per se ora result of uteroplacen- 
tal insufficiency. FBMs are present in labor in human 
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Fig. 6. FBMs before antepartum death in an individual mon- 
key fetus. Dezth occurred as a result of acute uterine rupture. 


.beings aad in the normal fetus and may persist 


throughout labor.!? Thus it seems likely that the fall in 
the incidence of FBMs in labor that we observed in 


these fetal monkevs is due to the progressive fetal 


hypoxemia and/or the acidemia that developed. 

In the monkey apnea and gasping comprised the 
character;stic pattern of FBMs observed in the dying 
fetus whether death occurred in thé Antepartum or in- 
trapartum period. Thé transition from normal FBMs 
to apnea and gasping and the duration of apnea and 
gasping before death appeared dependent upon the 
nature of the lethal insult which in turn determined the 
rate at waica the fetus developed hypoxemia and/or 
acidemia. In one fetus in which the cause of death was 
acute (uterine rupture), normal FBMs were present 
within 4 hours of death and apnea and gasping were 
present for only 2 hours before death (Fig. 6). Iri an- 
other fetus, in which death occurred as a result 'of 
gradual uteroplacental insufficiency aggravated by ex- 


perimental maternal hypoxemia, normal FBMs disap: « 


peared coincident with the development, of fetal 
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acidemia, and apnea and gasping were observe 25r up 
to 14 hours before death (Fig. 5). The pres=ace of 
normal FBMs indicated the absence of fetal liy emia 
and. acidemia at the time of observation but offered 
little insight to fetal reserve or impending fetal rscuble. 
In the fetal lamb three patterns of FBMs, ap-ca and 
gasping, episodic breathing and gasping, and pa-adox- 
ical continuous breathing, have been observed zefore 
antepartum death.® The failure to observe these latter 
two patterns in the monkey fetus may meer reflect 
the small number of animals studied (N = 7 ard in 
particular those with antepartum death (N = €. Alter- 
natively this discrepancy may reflect differences athe 
etiology of fetal death between the two studie In this 
regard it is of interest to note that seven of — fetal 
lambs died of sepsis whereas in none of the feel mon- 
keys could an infectious etiology be implicate-L 
Antepartum monitoring. of FBMs in huma- beings 
holds promise as an additional method of #s2ssing 
fetal condition in high- -risk pregnancies.” 3 Tz 3bser- 
vations of this study support the contention Et the 
presence of normal FBMs is an index of fi =) well- 
being, for all fetuses studied appeared in gocd mndi- 
tion by biochemical and heart rate asséssmenz when 
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FBMs were present. In fetuses in good condition the 
incidence of FBMs per 2 hour period ranged widely, 
suggesting little or no correlation between the absolute 
incidence of FBMs and fetal condition. The concept is 
further underlined by the observation of a 24 hour 
rhythmin FBMs in the normal fetus. Breathing move- 
ments in 16 monkey fetuses were periodic and the ab- 
sence of FBMs for up to ? hours was observed in the 
normal fetus. Thus, whereas the presence of FBMs 
seems a reliable index of fetal health, the absence of 
FBMs may not indicate fetal compromise unless pro- 
longed or associated with gasping. Further, whereas 
apnea and gasping are clearly features of severe com- 
promise in the primate fetus, we urge caution in ex- 
trapolation of these patterns to the human fetus. Iso- 


‘lated large-amplitude fetal breathing, a normal pat- 


tern, arid fetal gasping, a sinister pattern, are readily 
differentiated in tracheal pressure recordings by anal- 
ysis of amplitude, duration, and waveform (Fig. 2). Un- 
fortunately, in both the fetal monkey and the human 
being, differentiation of normal from abnormal pat- 
terns by evaluation of chest wall rnovement by means of 
real-time B-scan. ultrasound methods is considerably 
more difficult.” 
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Origin of the alkaline phosphatases in amniotic fluid 


RICHARD A. MULIVOR, PH.D. 
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The nature and origins óf amniotic fluid ALP activity were investiga:ed early (14 to 22 weeks) and 
late (25 to 44 weeks) in pregnancy. The total enzyme activities for both stages were significantly 
different and considerable changes in the activities of individual enzyme components occurred. 

Early activity consists of intestinal (8196), bone/liver/ kidney (1596), and placental (496) ALP. In late 
fluids, the values are 5%, 69%, and 27%, respectively. The intestiràl enzyme is shown to be of fetal 
crigin, presumably arising frem the direct. entry of desquamated intest nal mucosal cells into the 
amniotic fluid. The bone/liver/kidney enzyme is mostly of maternal se-um origin early with an 
increased fetal contribution toward term. Early in pregnancy, the placental ALP activity is probably 
derived both directly from the placenta and from the placental activity in maternal serum. The latter 
source contributes more toward ierm. (AM. J. OBSTET. GYNECOL. 135:77; 1979. ) 


THE ALKALINE PHOSPHATASES (ALP' s) are a group 


of similar enzymes having a high pH optimum which’ 


hydrolyze a variety of monophosphate esters. Several 
different forms have been identified and are named 
for the tissue in which they are found. They are com- 
monly referred to as bone, liver, kidney, intestinal, and 


` placental ALP. Mixtures of the various tissue ALP’s 


* 


7 


have also been identified in biologic fluids such as 
serum and amniotic fluid. 

The ALP’s can be distinguished from each other on 
the basis of their, heat stabilities, electrophoretic mo- 
bilities before and after treatment with neuraminidase 
which removes sialic acid residues, and’ by their suscep- 
tibility to inhibition by L-phenylalanine and 1-homo- 
arginine (see Mulivor, Plotkin, and Harris! for full ref- 
erences). L-Phenylalanine inhibits the placental and in- 
testinal enzymes; L-homoarginine inhibits the bone, 
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liver, and kidney ALP’s, With a combination of heat 
denaturation to destroy all nonplacental ALP and 1- 
phenylalanine and L-homoarginine | inhibition studies, 
the ALP activity of any mixture can be divided into 
three distinct categories: placental, intestinal, and 
bone'liver/Kidney.2 ` 

Sir:ce 1881, when Lambl? first experimented with 
amniocentesis, several authors have tried to correlate 
amniotic fluid ALP levels with the state of well being or 

maturity of the fetus. 47 Amniotic fluid, like preg- 
nancy serum, consists of a mixture of heat-stable (pla- 
cental) and heat-labile (intestinal, bone, liver, and kid- 
ney) ALP activity.* 5 The nature and origins of the 
heat-labile activity have remained unclear and conse-. 
quently the clinical usefulness of amniotic fluid ALP 
deteriminations has been uncertain. 

In-the study reported here, megsyrements of placen- 
tal, intestinal, and bone/liver/kidney ALP activity at . 
various gestational ages have been performed to eluci- 
date the nature of the ALP activity in amniotic fluid at 
different stages of pregnancy. In addition, examina- 
tion of a matched series of maternal sera and amniotic 
fluids has.allowed clarification of the maternal or fetal 
origin of the ALP activities in amniotic fluid. Further 
identification of the fetal ALP in amniotic fluid was 
ach:eved by electrophoresis. 


Material and methods 


Amniotic fluids were obtained by transabdominal 


amniocentesis from women whose pregnancies were =: 


being monitored for chromosomal or biochemical dis- 
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AF Total ALP 

















Fig. 1. ALP activity per milliliter of amnictic fluid. One enzyme unit (U) is defined as the amount of 
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enzyme which catalyzes the conversion of 1.0 umole of PNPP per minute under standard conditions. 


Numbers in figure indicate number of sz 


orders or to ascertain fetal maturity. Obviously ble-5d» 
or meconium-stained fluids, as well as fluids fom 
pregnancies where fetal abnormalities were fo-md, 
were omitted from the series. After collection, the duid 
was centrifuged at i 000 ».p.m. for 10 minutes tc re- 
move. cells. In seme cases, a specimen of matena. 
blood was collected at the same time as the amniozer- 
tesis. Sera and fluids were stored at —20? C unless the 
ALP assays were performed immediately. 
-ALP activity was determined spectrophotometrically 
at 30° C in diethanolamine buffer, pH 9.8, emplo- ng 


p- nitrophenyl phosphate (Sigma 104) as the substrz e 


. The protocol for estimating the contributions of -he 


ples with similar activities. 


without neuraminidase (Sigma type VI) treatments - 
Both the samples, buffers, and starch gels contained 
1% Triton X-100. Amniotic fluids were pooled, dia- 
lyzed against 0.01M Tris-HCl, pH 7.5, 1 mM MgCl, 
and concentrated (25X) with a Minicon-B concentrator 
(Amicon Corp.? prior to electrophoresis. 
Alpha-fetoprotein was determined with a mod- 
ification of the method of Silver and associates.? Total 
protein was determined according to the method of 


Lowry. i 


The significance of the differences observed between 
the mean ALP activities in early (14 to 22 weeks) and e 
late (25 to 44 weeks) gestation was determined by” 


, liyer/bone/kidney, intestinal, and placental enzymes to means of Student's t test. 
‘thé total ALP activity in a mixture is descred ' l 3 ` 
elsewhere.” Results : 


4 


t€ . Starch- -gel electrophoresis was car E out at EC 
with a beis-borate discontinuous buffer system, pH.3.0., 
to 8.6. The samples were characterized both with ad 


The values obtained for total, placental, intestinal, 
and bone/liver/kidney ALP activities for 73 argnionic 
fluid samples are shown in Fig. 1. . 


E 
. 


) 


' tinal ALP comprises about 81% 
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Table I. Amniotic fluid ALP activity 
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"l test for 
difference between means 





Mean xS E. 


Total: i : f ; 
^. 14 to 22 weeks 4l . 44.39 + 3.58 
25 to 44 weeks i 32. 23.25 + 2.45 . 
Bonelliverlkidney: — : 
^ 14to 22 weeks : 41 6.60 + 0.59 . 
25 to 44 weeks . 82 15.96.+ 2.24 
Placental: ' . 

14 to 22 weeks 4l 1:48 + 0:17 
25to44weeks = 32 6.34 + 0.53 
Intestinal: a i Í : on pane 
14 to 22 weeks 41 36.11 + 3.21 

1.12 +.0.52 


25 to 44 weeks , 32 


Total ALP varies considerably from sample to sam- 
ple and, on the average, is greater earlier in gestation. 
However, there are considerable changes during ges- 
tation in’ the individual ALP ccmponents. Intestinal 
ALP, which comprises most of. the ALP until about 25 


weeks’ gestation, is virtually absent after this time. In ' + 
contrast, placental and bone/liver/kidney ALP activities . 


are low. early.in gestation but increase toward term. 
When the gestational period is divided into two 
stages (Table I)—early (14 to 22 weeks) and late (25 to 


44 weeks) —the mean total ALP activity in the early - 


stage is significantly (p « 0.001) greater than in the late 
stage. In the latter, there i isa dramatic decrease in in- 
testinal ALP activity but the placental and bone/liver/ 
kidney ALP activities increase significantly (p < 0. 001). 
On the average, in the earlier part of gestation intes- 
, liver/bone/kidney 
ALP about 15%, and placental ALP about 3% of the 


© total ALP, whereas in the later period liver/bone/ kid- 
ney ALP comprises 69%, placental ALP 27%, and in- . 


testinal ALP only about 5%_of the total activity. 


It has been suggested by Sutcliffe and Brock” that if 
the. ALP activity in amniotic.fluid (AF) i is primarily of : 


maternal serum (MS) origin, then the ratio of activity 


for a particular ALP enzyme between amniotic fluid : 


and MS, should be similar’ to the concentration ratio of 


` total protein between the two, since the majority of 
proteins in amniotic fluid are of MS origin. 1 Table:TI. 
shows the mean ratios obtained with a matched series ` 
> of-14 maternal sera and amniotic fluids between 14 and 


18 weeks of gestation. The mean. AF: MS ratio for total 
protein, most, of which i is of maternal origin, is very 
diffepent from the AF:MS ratio for alpha-fetoprotein, 
which is known to be of fetal origin: “Also shown are the 


AT:MS ratios for total, liver/bone/kidney, placental, e" 


and intestinal ALP activities. It can be. noted that tlie 
ratios obtained for placental as well as intestinal ALP 
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Table II. Ratio of amniotic fluid* to maternal serum 


Mean ratio + S.D. 





0.07 + 0.03 
401.90 + 142.60 


Total protein . 
. Alpba-fetoprotein . 
ALP activity. ` 


Total 2d 0.45 + 0.32 
Liver/bone/kidney 0.69 + 0.06 

` Placental | 0.74 + 0.47 
Intestinal 27.20 + 27.30 | 


“*Amaiozic fluids of 14 to 18 weeks’ gestation. 


. Table III. ALP mean specific activity ratio* 





Ratio 

Total 6.16 
| -Liver/bone/kidney. . . 1:23 
Placental : , 10.14 
Intestinal 372.60 


*Amniotic fluids of 14 to 18 weeks' gestation. 


are greater than that observed for total protein. Divid- 
ing the mean ratio of ALP activity by the mean ratio 
observed for total protein yields amean specific activity 
ratio, which if equal to,1.0 Would argue. that the activity 








is of mzternal serum origin. A value*much greater than. 


1:0 sugzests that it is of fetal origin. The mean specific 


activity ratios for the various categories of ALP are ` 


shown in Table III. At the stage of gestation studied 
(14 to .8 weeks) only the value for liver/bone/kidney 


“type ALP is close to 1.0, which suggests that this por- 


tion of -he total amniotic fluid ALP activity is of mater- 


‘nal origin. The higher ratios observed for placental . 
and intestinal ALP imply an origin other than MS. - 


-Fetal enzymes in aminiotic fluid can be more accu- 
rately cistinguished from maternal enzymes coritrib- 


.physiocaemical: properties. In contrast to tif enzyme 
found in Ad irtestine, it is known that there is an 


: uted © tc the amniotic fluid if they have differertt ® * 
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Fig. 2. Starch gel electrophoresis (pH 8.6) >F intestinal type ALP's and amniotic fluid. with (+) and 


without (—) neuraminidase ‘treatment. 


Ihe gels were-stzined for enzymatic activity with 


4-methylumbelliferyl phosphate. The ALP bends near the origin are high-molecular-weight aggre- 
^ gates of the main ALP bands which have reduced mobilities in starch gel. 


ALP unique to the fetal intestine which has a different 
electrophoretic mobility and is. sensitive to neuratini- 
„dase treatment. This enżyme is present in fetal irtes- 


‘tine until about 30 weeks of gestation.” To determine : 


if the intestinal enzyme in amniotic’ fluid was of fetal 
origin, we concentrated a number of amniotic flaids 


from 14 to 20 weeks’ gestation and. subjected them to. 


starch-gel electrophoresis with and without meu- 


'raminidase: treatment. A typical result is showa in 


Fig. 2. The intestinal ALP activity present in ammotic 
fluid was identical to the ALP obtained from fétal in- 
testine (20 weeks) and meconium, which contains des- 
quamated fetal intestinal cells. All three of these am- 


*ples had a faster electrophoretic mobility than edult 


intestinal ALP without neuraminidase treatment. Azer 
neuraminidase treatment their mobilities 
tarded but were still slightly faster zhan the adult intes- 
tinal ALP, which was insensitive to neuraminidase. On 


were re- 


some gels, faint bands corresponding to placenta. and - 


liver ALP could also be observed. 


t 


Comment 


It is clear from our investigations that amniotic fluid 
ALP activity is the sum of several different ALP'. and 
that these enzymes have no single, common o-igin. 
Early in pregnancy (14 to. 22 weeks) most of the ALP 
activity is intestinal in type and fetal i in origin. A small 
contribution is made by the bone'liver/kidney type of 
"ALP and an even smaller contribution by plaxental 


ALP. The bone/liver/kidney ALP is probably oz ma- ` 


T sérum in origin. Placental ALP is present. n ex- 


cess of what, one might expect on the basis of the 
AF:MS ratio and suggests that some placental ALP 
might enter the amniotic fluid directly. from the 
placenta. ; 


` After 22 weeks of gestation, only traces of the intes- . 


“tinal ALP activity are found in amniotic fluid. During 


this late stage of gestation the majority of the ALP ac- 
tivity is of the bone/liver/kidney type, with the remain- 


_der being placental ALP. 


The disappearance of intestinal ALP from the am- 
niotic fluid coincides with the disappearance of intesti- 
nal disaccharidase activity observed by Potier, Melan- 
con, and Dallaire, which they suggested was due to 
the fact that the fetus stops defecating into the amniotic 


fluid at about 22 weeks' gestation, which is about the 


time innervation of the anal sphincter occurs. This 
possibility was supported by the observation that al- 
though meconium is present in the intestine from 12 
weeks’ gestation it accumulates in large amounts only 


‘after 22 weeks’ gestation. It is also a well-documented 


observation that fetal distress which results in fetal de- 


` fecation into the amniotic fluid as judged by meconium 


staining results in high levels of amniotic fluid intestinal 
ALP activity.» !5 The fourfold increase in amniotic 
fluid placental ALP activity toward term occurs at the 
same time as an approximate 50-fold increase is occur- 


.ring in the mother's serum. Since the totgl protein con; 


centration in amniotic fluid and maternal seru re- 
mains fairly constant throughout pregnancy," the 
AF:MS mean specific activity ratio for placental ALP 


would be closer to 1.0 near term and indicate th&t the NG 


( 


Volume 135 


* Number 1 


increase in amniotic fluid placental ALP was probably 
from maternal serum. The twozold increase in bone/ 
liver/kidney ALP late in gestation is not due to an in- 


crease in this type of ALP in the mother's serum, since : 


these ALP's increase only slightly if zt all, but probably 
is of fetal origin, possibly from fetal skin, urogenital 
tract, umbilical cord, or amniotic fluid cells. 

Kellen, Kaspar, and Leung! were the first to suggest 
that amniotic fluid ALP activity was the product of at 
least two ALP enzymes. From the pattern of amniotic 
fluid ALP activity observed early and late in pregnancy, 
Hahnemann and Sorensen" raised the possibility that 
different ALP loci’ were active at different stages but 
were unable to determine the origin of the ALP activ- 
ity. Sutcliffe and associates? determined that the ALP 
activity in amniotic fluid of various gestational ages 
could be divided into a heat-stable (placental) and a 
heat-labile portion. Moreover, they concluded that be- 
tween 13 and 18 weeks' gestation the specific activities 
of the placental and heat-labile ALP's in amniotic fluid 
were in exess cf those expected or the hypothesis of a 
serum origin.? Beckman, Beckman, and Löfstrand? 
also found that amniotic fluid ALP could be divided 
into a heat-stable and heat-labile portion and that most 
(83%) of the activity present before 30 weeks’ gestation 
was heat-labile. 

The present findings are consistent with these earlier 
results and extend them in a number of directions. Itis 
now clear that in the earlier part of gestation (14 to 22 
weeks) most of the ALP activity in amniotic fluid is fetal 
intestinal in type and presumably represents the direct 
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entry of desquamated intestinal mucosal cells present | 
in meconium into the amniotic fluid. Failure of the anal 
memorane.to rupture at 7 weeks’ gestation would pre- 
vent zhe fetal intestinal ALP from entering the amni- 
otic fuid. Thus measurement of this activity early in 
gestation could. preve useful in diagnosing syndromes 
with imperforate anus. After 22 weeks, when meco- 
nium begins to accumulate, only trace amounts of 
intestmal ALP are found in amniotic fluid. However, 
passage of meccnium into the amniotic fluid is accom- 
panied by a concomitant increase in amniotic fluid in- 
testinal ALP. Thus measurement of intestinal ALP in 


' amniotic fluid in the latter part of pregnancy could 


prove zo be a useful indicator of fetal distress as a sensi- 
tive method of quantitating the amount of meconium in 
amniotic fluid. 

Placental ALP represents only a very small propor- 
tion of the total amniotic fluid ALP activity in early 
gestation but increases somewhat as gestation proceeds. 
It is probably derived in part directly from the placenta 
and in part from placental ALP activity present in ma- 
ternal serum. 

Liver/bone/kidney ALP represents only about 15% 
of total amniotic Huid ALP in the earlier part of gesta- 
tion (14 to 22 weeks) but about 70% later on. It is 
mainly derived from the maternal serum during the 
early stages of gestation, but nearer term there may be 
an increased fetal contribution. 
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‘The effect of diet supplementation throughout pregnancy on third-trimester amniotic fluid 
growth-supporting activity (GSP) was studied in 100 African women: 32 were given zinc 
supplementation, 22-each animal and vegetable supplements, respectively, and 24 servad as 
control subjects. No difference in GSP was noted in any of the four 3roups, the majority of fluids 
(65 96) being noninhibitory. Zinc levels in fluids from African women were much lower than those 

` described for other population groups at corresponding periods of gestation. Although zinc levels in 
liquor rose following dietary zinc supplementation, these remained lower than values described in 
white patients. In vitro addition of zinc (up to 153 moles per liter final concentration) to 17 
noninhibitory African liquors resulted in these fluids becoming inhibizory. (AM. J. OBSTET. 


GYNECOL. 135:82, 1979.) 


THE EFFECT of.amniotic fluid on bacterial growth in 
vitro has been studied extensively." ? Many work- 
ers?" have demonstrated growth inhibition with third- 
trimester- fluids; in contrast, others in Ethiópea'* and 
South Africa? have shown the majority of such fluids 


from African patients to be noninhibitory. It has been’ 


postulated! that the growth-limiting activity of in- 
. hibitory fluids is mediated by a low molecular weight 
peptide, in conjunction with phosphate' and zinc ions 
(the latter two in specific ratio). Because diets of Afri- 
| can women in the, Durban area are protein (and pos- 
sibly zinc) deficient, Swe studied the effect of three diet 
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supplementation regimes throughout the latter part of - 


pregnancy on the growth-supporting property (GSP) 
of their third-trimester fluids. In addition, the effect of 


in vitro zinc addition to noninhibitory African fluids, e, 


was a.so tested. 


Material and methods’ 


Diet supplementation. One hundred: African wom- 
en were recruited into the study. At 16 to 20 weeks’ 
gestation, and after these women were provided with 
meticulous antenatal medical care, gestational age was 
assessed by ultrasonic measurement as well as by clini- 
cal means. Dietary supplementation was provided for 
76 of the women in the form of zinc gluconate 30 or 90 
ug Caily (32 patients), protein of vegetable origin 36 
gm per day (22 patients), and protein of animal origin 


36 gm per day (22 patients). Food supplementation was ` 


provided by transporting patients daily to the clinic at 
brezkfast time. Patients were encouraged to continue v 


^. witk their usual diet during the rest of the day. Man- 


agement of labor was routine. The general perinatal 
mortality rate was 15.6/1,000 with a mortality rate of 
55.5/1,000 in the general population. 

Amniotic fluid. Liquors were aspirated aseptically.at 
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amniocentesis, cesarean section, or during labor. All 
fluid samples were collected during the last four weeks 
of pregnancy from women whe had not received anti- 
biotics during the month. prior to admission. Meco- 
nium- or blood-stained fluid was discarded. Specimens 
frozen at 
= 20° Cand examined later. Specimens were rendered 


were either examined the same day or 
bacteria free by Millipore filtration (0.45 4). 

Bacteria. Staphylococcus aureus (Oxford) NCTC 6571 
was obtained from the National Collection of Type 
Cultures, Colindale, London. Stock cultures from nu- 
Detroit, Michigan) 
slants were subcultured into trypticase soy broth (Bal- 
timore Biological Laboratory, Cockeysville, Maryland). 

Inhibitory activity. Antimicrobial activity was tested 
by a modification of the method of Bergman and col- 
leagues? as described previously.! The test organism, 
S. aureus, has previously been shown" to be the most 
sensitive indicator of amniotic fluid antibacterial activ- 
ity in vitro. 

In vitro addition of zinc to liquors. Sterile aqueous 


trient agar (Difco Laboratories, 


solutions of zinc chloride were added to mixtures of. 


noninhibitory fluids/indicator bacteria (as above) to 
give final concentrations of 15.3, 76.5, and 153.0 
moles per liter, respectively; suspensions were incu- 
bated and aliquots plated, as described above. Mixtures 
of zinc, bacteria, and distilled water. served as controls. 

Zine and phosphate estimations in liquor. JFhege 
were as described previously. !° 


Results 


The results of dietary supplementation on the GSP 

of third-ttimester fluids from African women are 
summarized in Table I. No significant increase of in- 
hibitory activity was found in any of the four groups, 
the majority of fluids (overall average 65%) being non- 
inhibitory. . 
. Zinc concentrations in liquors from the four dietary 
groups are presented in Table 11. As can be seen, levels 
were very low as compared to Caucasian women of 
corresponding gestational age. 10 Although diet sup- 
plementation with 90 ug of zinc gluconate per day re- 
sulted in raised zinc levels in the liquor, conceoianons 
were stil] much lower than those in Caucasian women.” 
Phosphate-to-zinc .ratios (not given here) differed 
Widely and bore no correlation with inhibitory activity. 

The effect of in vitro addition of zinc on the GSP of 


17 noninhibitory African fluids can be seen in Table d 
III. Five fluids became bacteriostatic and 12 bacterici- 
, -dal after addition of zinc at a final concentration of 15.3 


i meles per liter; when zinc levels were raised fivefold 
and tenfold, all fluids became bactericidal. ™ Zinc 
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Tabie I. Effect of diet supplementation on 
growth-suppocting activity of third-trimester 
liquors from African women 


: : No. Inhibition 
Supplementation group tested | (%) 
Zinc (30 ug/zinc gluconate) 19 38 
Zinc (90 ug/zinc gluconate) 13 23 
Placebo 24 38 
Aaimal protein 22 27 
Vegetable protein 522 46 





Tab-e II. Zinc levels in liquors from the four 
dietary supplementation groups 


Average zinc level 





Supplementation group | (pmoles per liter) 
Zinc (30 wg/zine gluconate) 1.57 
zinc (90 ug/zinc gluconate) 4.43 
Placebo 3.05 
Animal protein 2.96 
Vegetable protein , 2.70 





Table III. Effect of iri vitro zinc addition on GSP 
in 17 third-trimester African fluids 












GSP with addition of zinc at 
concentrations (moles per liter) of 






GSP without 
added zinc 


1 N C C C 
2 N C C C 
3 N C C C 
4 N C C G 
5 N C C C 
6 N S C C 
7 N S fo C 
8 N C C C 
9 N C C C 
10 N C C C 
11 N C C C 
12 N C C C 
13 N C C EL 
14 N S E C 
15 N S C C 
16 N S C C 
17 N G- wv C 





Abbreviations: N — noninhibitory, £ = bactericidal, S = 


bacteriostatic. 


alone did not affect the growth of S. aureus in control 
subjects without liquor. . 


Comment 


Although inhibition rates of liquors from the veg- 
etable protein supplementation group seemed higher 
than those in the other three groups, the difference e 
Was rot statistically significant. i 

‘Phosphate-to-zinc ratios of liquors in our study did 


- 
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not correlate with inhibitory activity. Galask-and Zo- 
*workers!5.have stated that the importance cf this rztio 


only applies if specific indicators ate used in in vitro. 


inhibition tests.’ The phosphate-to-zinc ratio may pre- 
dict inhibitory activity only if the inhibitory peptid2 is 
present. Thus the best indication of antibacterial aciv- 
ity may be determination of phosphate, zinc, and p2p- 
tide levels, and not simply total zinc. Zinc-induced re- 
versal of growth-supporting property of all 17 liquors 
tested in vitro probably reflects the presence of the in- 
hibitory peptide in these specimens. A study on zhe 
influence of combined zinc and protein supplémerta- 
tion on the growth-supporting property of liquor: in 
African women.is currently in progress. 
Failure to reverse the noninhibitory nature of most 


fluids by dietary intervention (including supplemeata- : 


tion of up to 90 ug free zinc per day) in the face of 
reversal by addition of zinc in vitro may have several 
implications: Overall zinc levels in fluids from b&ck 
patients were lower than those described in Caucazian 
women. Although zinc levels in fluids from the 9C ug 
zinc supplementation group were higher than in other 
dietary groups, values were still lower than those re- 
ported by Schlievert and co-workers! and lower than 
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inhibitory levels in in vitro reversion studies. This may 


signify failure of zinc to penetrate into the liquor. Al- . 


ternately, of a binding .protein(s) in 
noninhibitory fluid (possibly:due to malnutrition) may 
have prevented zinc from reaching inhibitory levels. In 


‘deficiency . 


addition, constituents in diets eaten routinely by these 
patients may have bound zinc, preventing absorption 


into the liquor. It is also possible that, analogous to the : 


phosphate. effect outlined above, the gluconate com- 
ponent of the oral zinc supplementation preparation 


‘could have neutralized the potential in vivo induction 


of inhibition by the zinc ions on noninhibitory fluids 
from African patients. Ineffectiveness of the current 
protein supplementation regimens in reversing GSP of 
fluids may have been due to lack of penetration into the 


liquor, failure to be broken down into inhibitory.pep- ` 


tide(s), or lack of activation by appropriate zinc levels. 
Effective dietary intervention studies of the nature 
described in this paper must await more accürate 
biochemical delineation of tlie inhibitory factor(s) in 
amniotic fluid; these are currently in progress. 


We wisi to. thank Professor S. M. Joubert and his 
staff for phosphate and zinc measurements. 
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Maternal and cord blood hemoglobin Aj; were quantitated at the time of delivery by 
radioimmunoassay. Other cord blood hemoglobins were quantitated by col umn ‘chromatography 


Fl + Alc 


using Bio-Rex 70. The minor hemoglobin ratio Fr Aic A showed an excellent linear correlation 


:Fi + Alc 


(r? = 0. 88) with gestational age. Therefore, the ratio of FOE Alc + A could be a useful test to 


determine gestational age in the third trimester. (AM. J. OBSTET. GYNECOL. 135:85, 1979.) 


THE ESTIMATION of gestational age has long been a 
clinical art depending primarily on the patient’s mem- 
ory of her last menstrual period and secondarily on 
uterine size. With the advent of ultrasonography ges- 
tational age can now be better calculated. However, the 
accuracy is reported to be +2 weeks in the last trimes- 
ter.! In problem cases, such as in diabetes mellitus or 
Rh incompatibility, when an attempt is made to deliver 
the infant at a crucial stage of development, accurate 
determination of gestational age is Of utmost im- 
portance.? 

The transition to extrauterine existence is accom- 
panied by increased synthesis of hemoglobin A (Hb A). 
At 32 weeks' gestation, fetal hemoglobin is composed 
mostly.of hemoglobin F (Hb F). By 39 weeks' gestation, 
Hb F makes up relatively less of the total hemoglobin 
whereas Hb A has increased substantially. * Although 
this progressive change from Hb F to Hb A has been 
well recognized, no systematic study of the rate of 
change has been undertaken. Minor hemoglobin syn- 
thesis has been less well defined. Hb Ai, the minor 
hemoglobins, which recently have been reported to 
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correlate with mean glucose levels over weeks. to 
months, ‘have been shown to be a posttranslational 
modification of normal Hb A.? Intrauterine develop- 
ment correlates with changes in red cell enzymatic ac- 
tivity, specifically increased hexokinase and décreased 
phosphofructokinase activities. Changes in red cell 
glycolytic enzymes might lead to changes in levels of 
glycolytic intermediates such as glucose-6-phosphate 
which has been shown to form a hemoglobin adduct 


` which cochromatographs with hemoglobin Ap.’ Since 


this adduct formation might be expected to correlate 
better with gestational age, a study was undertaken to 
determine which components of cord hemoglobin cor- 
relate best with fetal development. 


Material and methods 


Seventeen narmal nondtabetic pregnant women were 
observed to term. They were chosen because they were 
screened as negative in a screening program for diabe- 
tes established for all pregnant patients at the New 
York Hospital Outpatient Obstetrics Clinic. After a 50 
gm glucose load, àll 17 patients had serum glucose val- 
ues less than 150 mg/dl at. 1 hour.’ The gestational age 
was determined by: (1) the patient's history of her last 
menstrual period; (2) serial physical examinations by 
two observers at least six times during the pregnancy 
(3) ultrasonography during the first and third trimes- 
ters; .(4) the neonatologist's determination of ears 
tional age by general physical examination and neurb-"* 
logic: examination of thé infant by criteriaebf Amiel- , 
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Fig. 1. Elution profile of cord blood following separation 24 
Bio-Rex 70 showing Fi, Fu (fetal hemoglobin’, and Hb A (peak 
3). Hb A; would as erap beyond Hb A. 


Tison.® In cases of Tna the gestational a= 
was defined as the mean of all four of the abo-e 
criteria. 

` At du a sample o maternal and cord blood vas 
drawn in ethylenediamine tetraacetate. Plasma and rz 
cells were separated by centrifugation and the cels 
were washed twice in four volumes of 0.995 sodium: 
chloride, lysed in two volumes of distilled water, and 
frozen at —4° C or analyzed immediately. Hemoglob-ns 
were separated on the polymethacrylic acid resin Eo- 
Rex 70? and the elution profile of the hemoglobins vas 
determined by measuring the absorbance of the frzc- 
tions at 420 nm (Fig. 1). Buffer No. 1 consists of 4:59 
gm Na,H;PO, > H20, 1.18 gm Na;HPO,, and 0.65 zm 
KCN per liter adjusted to pH 6.72 for a final conczn- 
tration of 0.05M PO,” and 0.01M KCN. Buffer Nc 2 
consists of 18.36 gm Na,H,PO,: H:O, 4.72 zm 


NasHPO,, and 0.65 gm KCN per liter adjusted to 2H - 


7.0 for a final concentration of 0.20M PO,” and 0.CM 
'KCN. This second buffer elutes Hb A. The quanties 
of the minor hemoglobins are expressed as a perc-at- 
age of the amount of the total hemoglobins elu ed. 
Hemoglobin Aj levels in maternal and cord blood vere 
determined by radioimmunoassay ^ since Hb: Ate zo- 
elutes with Hb F oh Bio-Re» 70. 


Results 

Maternal. In Table I the data from 17 pregnat jies 
are summarized. Of note is that the mean Hb A, of 
mothers is 3.96% + 0.7496 which is slightly le ver 
(p < 0.06) than the mean for nonpregnant normalsub- 


T jects (4.33% + 0.50%) in our laboratory. This decrease 


* 


has been expected by others since mean red cel age 
may be decreased in pregnancy with the i increase ir. red 
cell mass. Mean blood sugar also appears to be de- 
creased during pregnancy, but these findings háve also 


-ebeen disputed. "oc 
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Fig. 2.4, Correlation of fetal birth weight with gestational age. 
B, Correlat:on of B-chain production as reflected by the per- 
centage of Hb A with gestational age. C, The correlation with 


the ratio of hemoglobins ae with gestational age. 
Fetal. An evaluation of fetal hemoglobins in Table I 
reveals the following points: — 
1. Hb A makes up a mean of 23.6% + 7.3% of the 
total hemoglobin ‘although 11 of the 17 pregnancies 
were delivered prior to 280 days’ gestation. This is a- 


much ‘higher percentage than that previously re-. 


ported.? Correlation of fetal Hb A with gestationaleage 


was relatively poor and showed an r? of 0.45. 
; ) ; à 


` 
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Table I. ‘Quantitation of maternal and fetal Hb ‘Ate by radioimmunoassay and cord hemoglobins 


Minor hemoglobin ratio to determine gestational age 87 











by column chromatography on Bio-Rex 70 


Case No. Maternal: % Ake 


1 4.3 198 66.0 
2 3.0 214 63.1 4 
3 4.8 315 56.5 1.4 
4 4.0 18.3 643 > LI 
^B 33 194 53.5 0.9 
6 49 23.9 53.9 1.2 
7 4.5 114° "706 0.6 
8 5.5 984 53.6 1.0 
.9 3.5 199 . 513 16 
10 3.8 10.7 ^ 65.1 11 
1 44 273 463 1.5 
12 3.0 19.3 545 0.5 
13 3.1 26.0 521 — '06 
14 4.0 304 50.7 12 
15 3.0 237 883 0.7 
16 “4d 25.7 53.6 0.9 
17 42. 394 34.5 1.0 
Mean 8.96 236 55.8 11 
SD 0.74 7.8 8.5 0.3 





2. The mean percentage of fetal Hb F is also much 
lower than previously reported,’ (55.8% + 8.5%). The 
correlation of Hb F with gestational age was also rela- 
tively poor, with an r? of 0,22. 

3. Fetal Hb Ay constituted 2 very small portion of 
the total fetal hemoglobin (1.1% + 0.3%) and did not 
correlate well with gestational age. This minor hemo- 
globin amounts to 4.56% of the total A available 

(Ar) 
(A + Ay)” 
er, is within the normal adult range. 


which, although higher than that in the moth- 


Fi + Ar 
4. The ratio of the minor hemoglobins YORALAOA 


shows a more direct correlation with gestational age . 


with an r? = 0.88. This-ratio represents all the potential 
minor hemoglobin adducts which could be formed 
from Hb A. 

Fig. 2 compares the correlation of three variables 
versus gestational age. As can be seen, birth weight, a 


commonly used determinant of gestational age, corre- 


lates poorly with gestational age, with an r? = 0.22, 
Hb A also correlates relatively poorly with gestational 


age. The minor hemoglobin ratio 

vides a much better assessment of fetal age, with an r? 

of 0.88, The ratio zi. correlated almost as well, with 
FRA t ; 


an r? of 0.80. This latter ratio does not reflect the total 


ming hemoglobin content of cord blood but is easier ^ 
to determine since only one methodology is involved. : 


- 
6 













Fr + An 
Fy + Ay + A 


Gestational 
age (days) 





Br BT 0.44 281 
15.4 6.1 0.44 280 
12.C | 48 0.30 294 
17.4 5.6 0.50 276 
"Tp 44 0.59 268 
17.8 3.9 0.39 285 
18.C 5.0 0.62. 251 
18.C 3.4 0.40 283 
28.7 7.1 0.60 261 
94.9 9.3 0.70 ' 959 
26.4 -5,2 0.51 268 
26.3 2.5 0.58 266 

. 22.0 2.3 0.47 281 
18.9 3.8 0.40 273 
18.0 2.9 0.44 275 
20.7 3.5 0.46 273 
26.1 2.5 0.41 275 
20.6 4.56 0.49 273.1 

5.0, 1.84 0.10 11.8 
Comment 


The fetus in most mammalian species possesses he- 


| mog.obin variants with an oxygen affinity greater than 


that 3f maternal or adult hemoglobin.? The physiologic 
significance of this increase in oxygen affinity is not 
clear since hemoglobin variants occur which eliminate 
the fetal-maternal difference and yet do not interfere 
with the delivery of normal offspring in the absence of 
other stresses.” 

Tre hemolysate of the human neonate contains 
three main components shown in Fig. 1: Hb F or fetal 
hemoglobin (oy), Fi, and A (a2) or adult hemoglo- 
bin. Hb F; appears to be heterogenous and consists in : 
part of y-chains which have been acetylated at the N- 
term:nus.?? B-Chain synthesis can be detected in fetuses 
as early as 6 to 8 weeks gestation but appears in sub- 
stantal amounts only near term. During the first 3 
months of extrauterine life, 8-chaif synthesis rapidly 
increases as y-chain synthesis decreases to about 1%.° 

Hemoglobin Ar has been shown to be a posttransla- 
tiona: modification of normal Hb A through a glyco- 
sylation reaction with a subsequent Amadori rear- 
rangement.* Hb Aj, and Hb Ap in the adult appear to 
be heterogenous and represent 8-chain adducts with 
phosphorylated glycolytic intermediates possessing an 
aldehyde or ketone. These hemoglobins (Aj and , 
Arg», coelute with Hb F and Hb T; respectively, ande 


_ have been found to be elevated in pm with diabe- 


tes mellitus. 
The transition to an extrauterine existence in hu- * 


88 Peterson et al. 


' mans is accompanied n not only by changes in the syn- 


thesis of the various hemoglobin chains but also by. 


changes in red cell enzymatic activity. Changes in red 


cell glycolytic enzymes might lead to changes in levels’ 
' of glycolytic intermediates which in-turn would result. 


in changes in the concentration of minor hemoglobins 
that are adducts of glycolytic intermediates and coelute 
with hemoglobin F;. 

At the time of amniocentesis, performed for deter- 
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mination of the lecithin/sphingomyelin ratio for lung 
maturity, fetal blood cells could be isolated from am- 
niotic fluid and hemolyzed, and then the hemoglobin 
components could be determined. The techniques for 
isolating fetal from maternal cells!? and the analysis of 
minute quantities of hemoglobin with radioimmunoas- 


say" are now being perfected. Therefore, accurate de- 
„ termination of gestational age from amniotic fluid i$ 


feasible and may be available in the near future. 
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Hodgkinson. (/6 Contributors) Sixteen urologists and gynecologists of inter- 
national repute have collaborated to produce this comprehensive look at 
female urinary stress incontinence. Their contributions cover the latest theo- 
retical and practical aspects of neuroanatomy, physiology and urodynamics. 
Chapters discuss the supports of the urethra, the role of the pubourethral 
ligaments in maintaining urinary continence, the detrusor dyssynergia syn- 
drome, the electronic vaginal pessary, and the sling operation. Also presented 
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eave passive euthanasia in defective newborns. The contributors examine 
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PROBLEMS IN, 
WOMEN 

By Jack R. Robertson, Univ. of 1 
Southern California Medical Center, Los j 
Angeles. Foreword by Richard W. Te- | 


Linde. A forerunner in the emerging field 
of gynecological urology, this profusely 
illustrated text takes advantage of endo- 
scopic and other recent advances to 
present a thorough review of genito- 
urinary disorders and their treatment 
procedures. 


The author opens with a history of gyne- 
cological urology and discussions of the 
anatomy and physiology of the female 
genitourinary tract. He points out an in- 
timate relationship between genital and 
urinary tract aberrations, suggesting 
management should not be mutually ex- 
clusive of either system. 


Following segments then scrupulously 
detail methods of evaluation, the endo- 
scopic examination and treatment proce- 
dures. Stressing the importance of patient 
urologic history, the author includes a 
sample questionnaire which defines the 
pauent's urologic function and routine 
and which will greatly assist in diagnosis, 
Ihe physical examination, the final eval- 
uation process, includes a complete 
bladder examination with endoscopic 
control; instructions to the patient to re- 
tract and protract genitourinary muscles 
as in Kegel’s exercise; and a series of cys- 
tometric studies to test for vesical innerva- 
tion and bladder capacity. Discussions of 
previous methods of evaluation and the 
use *of radiology in diagnosis conclude 
the section. 


A chapter on the Robertson Method out- 
lines the necessary equipment and,proce- 
dures to obtain ideal endoscopic control 
for adequate bladder examination. Differ- 
ences between true stress incontinence 
and the ungtable bladder are then re- 
vieweds along with the characteristics of 
the neurogenic bladder. 


Other chapters focus on the causes, diag- 
nostic aids and pre- and postoperative 
management of vesicovaginal fistulae; a. 
method of catheterization which reduces,‘ 
postoperative complications caused by + 
the traditional catheter; and the etiology, 
etiologic agents, diagnosis, and treatment 

of urinary tract infections. Surgical proce- 


dures are also reviewed. å 


Numerous illustrations coupled with’ the 
author's meticulous attention to detail 
enhance the book's clinical usefulness. 
78, 168 pp., 105 il. (32 in color), 2 tables, 
$18.50 - 
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When the unopposed action of exogenous (or endogenous) estrogen causes ame uterine 
bleeding in the perimenopausal woman, Provera, 10 mg a day for 10 days, transforms 

the estrogen-primed endometrium into a secretory endometrium. Optimum MEN of the 
endometrium plows cessation n of therapy with Provera. 


First, rule out ER pathology. , 

Abnormal uterine bleeding at any age calls for a thorough € examination. 

Only after organic causes have been ruled out can the PME be attributed to the action of . 
exogenous or endogenous estrogen. 


Additional clinical considerations. - 7 | 

Progestational agents should not be used during the first four months of pregnancy, as a dimai 
test for pregnancy, nor in women with liver dysfunctian or disease, known or suspected ` 
ey of breast or a, organs, ora ee of thrombophlebitis or uacua e embolism. 
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The Detepak* dispenser helps: patients comply ; 
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WARNING 
THE USE OF PROGESTATIONAL AGENTS DURING 
THE FIRST FOUR MONTHS OF PREGNANCY IS NOT 
RECOMMENDED. eee ate 

Progestational agents have been used beginning with the 
first trimester of pregnancy in an attémpt to prevent 
habitual abortion or tréat threatened abortion. There is no 
adequate evidence ‘that such use, is effective and there is 
evidence of potential harm to the fetus when such drugs are 
given during the first four months of pregnancy. Further- 
more, in the vast majority of women, the.cause of abortion is 
a defective ovum, which progestational agents could not be 
expected to influence. In addition, the use of progestational 
agents, .with their uterine-relaxant properties, in patients 
with fertilized defective ova may cause a delay in spontane- 
ous abortion. Therefore, the use of such drugs during the 
first four months of pregnancy is not recommended. 

Several reports suggest an association between intrauter- 
ine exposure to female sex hormones and congenital anoma- 
lies including congenital heart defects and limb. reduction 
defects. One study estimated a 4.7fold increased risk of limb 
reduction defects in infants exposed in utero to sex hor- 
mones (oral contraceptives, hormone withdrawal tests. for 

regen) or attempted treatment for threatened abortion). 

me of these exposures were very short and involved only a 
few days of treatment. The data suggest that the risk of limb 
eee in exposed fetuses is sornewhat less than 1 
in 1000; : 

If the patient is exposed to Provera (medroxyproges- 
terone acetate) during the first four months of pregnancy or 
if she becomes pregnant while taking this drug, she should 

L be apprised of the potential risks to the fetus. . d 


DESCRIPTION AND ACTIONS: Medroxyprogesterone zce- 
tate is a ‘derivative of progesterone. Administered oraly or pz-en- 
terally to women with adequate endogenous estrogen i: transfcrms 
polices endometrium into secretory endometrium. >, 
INDICATIONS: Secondary amenorrhea; abnormal uterine b=ed- 
ing due to hormonal imbalance in the absence of organic pathc-ogy 
such as fibroids or uterine cancer. ^ ' iS 
CONTRAINDICATIONS: Thrombophlebitis, thromboem »olic. 
disorders, cerebral apoplexy or patients with a past history of trese 
conditions. Liver dysfunction or disease. Known or suspectec nzdig- 
nancy of breast or genital organs. Undiagnosed vagiral -bleet mig. 











Missed abortion. Known sensitivity to medroxyprogesterone aceite: 


As a diagnostic test to pregnancy. ^ ° =, 

WARNINGS: 1: Immediately discontinue administration shoulc any 
of the following thrombotic disorders occur or be suspected: th. om- 
bophlebitis, cerebrovascular disorders, pulmonary embolism, re-nal 
thrombosis. 2. Beagle dogs treated with medroxyprogesterone ac=ate 


- developed mammary nodules, some of which were maligrznt. 


Although nodules occasionally appeared in control animals, they vere 
intermittent in nature; whereas th s 
werg larger, more numerous, persistent, and there were some b-zast 
malignancies with metastases. Their significance with ‘respect to 
humans has not been established. 3. Discontinue medication perz ing 
examination if there is sudden partial or complete loss of vision, easet 
of proPtosis, diplopia, or migraine. If papilledema or retinal vas=alar 
lesions occur, withdraw medication. 4. Detectable amounts of pr--zes- 
tin have been identified in the milk of mothers receiving the drug The 
effect of this on the nursing infant has not been determined. 5, Usaze in 
pregnancy is not recommended (See Warning Box). 6. Three rxjor 
studies in GreateBritain and one in this country have sho-n a 
statistically significant association between thrombophlebitis, pimo- 


-nary embolism, cerebral thrombosis and embolism, and the use o “oral 


contraceptives. It has been estimated that users are several tins as 
199154 vos E. . Í 
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e nodules in the drug-treated anmals . 
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likely to underzo thromboembolic disease without evident cause as 
nonusers. The American study indicated that the risk did not persist 
after discontinaation and’ it was not enhanced by long continued 
administration. e 


, PRECAUTIONS: A pretreatment physical exam should include 


special reference to breast and pelvic organs and a Papanicolaou smear. 
his drug mar cause fluid rezention, therefore, observe carefully 
patients with ccnditions influenced by fluid retention such as epilepsy, 
migraine, asthma, and cardiac or renal dysfunction. In irregular 
bleeding per vazinum, bear in mind nonfunctional causes and perform 
adequate E measures. Advise pathologist of therapy when 
submitting relevant specimens. Carefully observe patients with history 
of psychic depression and discontinue drug if serious depression recurs. 
Any possible influence of prolonged therapy on pituitary, ovarian, 
adrenal, hepatic, or uterine function awaits further study. Decreased . 
glucose tolerance has been observed in a small percentage of patients 
on estrogen-p-ogestin combinations, therefore, carefully observe 
diabetic patients receiving progestin therapy. Age constitutes no 
absolute fare factor, Paeh onset of climacteric may be masked. 
Because of the occasional occurrence of thrombotic disorders (throm- 


' bophlebitis, pu:3monary embolism, retinal thrombosis, and cerebrovas- 


cular disorders) in patients taking estrogen-progestin combinations and 
since the mechanism is obscure, the physician should be alert to the 
earliest manifestation of these disorders. (See Patient Information for 
complete prescribing information.) i 
ADVERSE REACTIONS: Pregnancy: (See Warning Box); 
Breast: rare reports of breast tenderness or galactorrhea; Skin: 
sensitivity reaccions including pruritus, urticaria, edema and general- 
ized rash; acne, alopecia and hirsutism in.a few patients; Throm- 
boembolic phenomena including thrombophlebitis and pulmonary 
embolism. l ' S e e 
The following adverse reactions have been observed in women 
taking progestins including medroxyprogesterorie acetate: 
breakthrough bleeding; spotting; change -in menstrual flow; amen- 
orrhea; edema, change in weight; changes in cervical erosion and 
secretions; cholestatic jaundice; rash (allergic) with and without 
pruritus; and mental depression. ; » 
- A statistically significant association has been demonstrated between 
use of estrogem-progestin combination drugs and thé serious adverse 
reactions oj iU Ix RE pulmonary embolism ‘and cerebral 
thrombosis and embolism. "Therefore, patients on progestin therapy 
should be care“ully observed. ' ` : 
Although available evidence is suggestive,.a relationship has been 
neither confirmed nor refuted for the association of the serious adverse 
reaction of neuro-ocular lesions, e.g., retinal thrombosis 'and optic 
"The follownng adverse reactions have been observed im patients 
receiving estrcgen-progestin combination drugs: rise in blood pressure 
in' susceptible individuals; premenstrual-like syndrome; changes in 
libido; changes in appetite; cystitis-like syndrome; headache; nervous- 


' ness; dizziness; fatigue; backache, hirsutism; loss of scalp hair; ery- 
` thema multiferme; erythema nodosum; hemorrhagic eruption; and 


itching. Therefore, observe patients on progestin’ therapy carefully. 

The followng laboratory results may be altered by the use of 
estrogen-progestin combination drugs: increased sulfobromophthalein 
retention and cther hepatic function tests; coagulation tests (increase in 
prothrombin factors VII, VII, IX and X); metyrapone test; pregnap- 
ediol determination; thyroid function tests (increase in PBI and butanol 
extractable protein bound-iodiné, and decrease in T? uptake values). 
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The: percent free testosterone (T) and estradiol (E,), the percent T and E, Bind by T-E,-binding 
globulin (TeBG), and the T-binding capacity of TeBG in the daily plasma of five normal menstrual 
: cycles were measured. These binding parameters tend to remain constant throughout the. cycle. 
-Their respective, mean (+SE) values were: 2. 61 + 0.04%, 54.5 + 0. 82%, and 22.2.+ 0,69 ng/ml. 
The daily plasma concentrations of thé free, the non- TeBG-bound (index), and the total T tend. to 
parallel each other throughout the cycle; they were elevated at the midcycle and decreased. during 
the luteal phase. The daily E,/T ratios of the percent free and the’ percent TeBG-bound fractions 
remained constant ‘throughout the: cycle, whilé the: daily E/T ratios of the free, “index, and total - 
hormone concentration showed a pattern similar. to that.of the ‘daily E: level in the menstrual. cycle. 
Ina hyperandrogenic state, suc? as iri hirsute women or-men, thé decreased EJT ratio was > 
associated with (1) i increased. percent free T and Eo (2) decreased percent TeBG- bound T and E;, 
and (3) decreased T-binding capacity of TeBG. In a ‘hyperestrogenic’ state, such: as in pregnant 
e. women, the elevated E; tends to (1 1) decrease the percent free.T and E; (2 increase the percent 
i TeBG-bound T and E;, and (3) also drastically i increase T-bindirig capacity of TeBG. Changes ‘i in the 
binding parameters of: E; and T were hot detected unii ‘the.E,/T ratio fell outside the. wide normal 
range. (Am. » OBSTET: GYNECOL. 185: 89, 1979. y yu 
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THe INFLUENGE of dreld siad (Ey and. . E. the wide Eie variation of E; concentration and the 
testosteroné (T) on their specific binding globulin, . "minimal variation of T concentration during the nor- 
T-E,-binding globulin (TeBG).and the-resultanteffect —— mal ovulatory cycle}. the binding parameters ‘of E; are 
on the biological activity of these hormones in: different s. "fairly constant throughout the cycle.? In this report we 
endocrine States has been reported. hom Within the limits: . us to demonstrate that. the binding parameters of T 
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(A) PLASMA DILUTION USED IN DIALYSIS 


% FREE T & E> 





! 4*C 22°C 
DIALYSIS TEMPERATURE 


arc 


Fig. 1. 4: Effect of plasma dilution on.the measurement of the 
percent of free T and E;. Undiluted (U) and diluted plasma, 
0.3 ml, was dialyzed against 10 volumes of buffer. 8: Effect of 
incubation temperature on the measurement of the percent 
free T and Ez. Undiluted plasma, 0.3 ml, was used. Results 
show mean + SE of five determinations with the same plasma 
sample. 


Table I. The mean +SE percent free T and 
TeBG-bound T and the T-binding capacity of 
TeBG obtained from daily samples of five 
normal menstrual cycles 








CV* for 









Mean +SE individual 

Binding parameter (N = 145) cycles (96) 

Percent free T 2.61 = 0.04 — 13.6-16.1 

Percent TeBG- 54.5 + 0.82 . 11.8-18.8 
bound T a 

T-binding capacity of 22.2 + 0.69 22.6-46.0 


TeBG (ng/nl) .  * 





*CV: Coefficient of variation. 


show minimal variations during the human menstrual 
cycle. | 


gonadal steroids may be a reflection of the balance of 

the E; and T ratio rather than an isolated effect of the 

individual steroid.* * This paper presents the results of 

simultaneous assays of the various fractions of E, and T 

during the menstr ual cycle and in clinical states where 

the plasma concentration of these hormones, free and 
* bound, varied widely. 


. 


It has been suggested that the target organ effect of , 
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Fig. 2. The daily mean (+SE) values of the percent free T, the 
percent TeBG-bound T, and the T-binding capacity of TeBG 
from 5 normal menstrual cycles. 


Material and methods , 

Blood samples obtained throughout the menstrual 
cycle aze the same as those used for the E, study.’ In 
additicn, random blood samples were collected from 


pregnant women in the first, second, and.third trimes- 


ters, from hirsute women, and from normal men. 
Assay procedure. The plasma concentration of tes- 
tostercne was determined by radioimmunoassay.® In 
brief, 5lasma was extracted with ether and purified 
on a Sephadex LH-20 column using the solvent ben- 
zene:methanol (95:5). Procedural losses were’ cor- 
rected = 5 : 
The methods of measurement of unbound T, 
TeBG-bound testosterone, and T-binding capacity of 
TeBG were similar to those described in detail for E;? 
with minor modifications. The plasma unconjugated T 
was fractionated into: percent free T (T not bound to 
any plasma protein), percent TeBG-bound T (T spe- 
cifically bound to TeBG), and. percent nonspecific 
protein-bound T (T bound to albumin and other 
nonspzcific plasma protein). The plasma: T concentra- 
tions are further defined as: total T (total unconjugated 
T), T index (non-TeBG-bound T, i.e., the free plus 
the ncnspecific protein-bound T), TeBG-bound T (T 


` specifically bound to TeBG), and free T (unbound T, 


e., T not bound to any ‘plasma protein). 
Equilibrium dialysis. Dialysis was carried out over; 
night at 37° C using 0.3 ml of undiluted plasma against 
3.5 ml of 0.1M phosphate buffer containing 0.1% (w/v) 
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gelatin, pH — 7.0. Under these conditions, equilibrium 
was reached in 12 hours and the binding proteins re- 


mained stable for 24 hours. The interassay and intra- ` 


assay coefficients of variation were 8.2% and 6.7%. 
When different volumes of undiluted plasma (0.1, 
0.3, 0.5, and 1.0 ml) were dialyzed against 3.5 ml of 
buffer, there was no change in the dialyzable fraction 
ef T. Similar results were obtained when 0.3 ml plasma 


was dialyzed against 3, 5, 10, and 20 volumes of buffer. : 


Two factors, however, influenced the outcome of 
dialysis: (1) Dilution of plasma resuked in a gradual 
increase in the percent free T, from 2.096 in undiluted 
plasma to 9.675 in plasma diluted 1:20. The effect of 
dilution cn dialyzable T was much less than that ob- 
served for E; (Fig. 1, A): (2) While temperature did not 
influence the dialyzable fraction of E», dialysis at 4°, 
22°, and 37° C yielded 1.65%, 2.25%, and 2.75%, re- 
spectively, of free T (Fig. 1, B). 

Percent TeBG-bound testosterone. The TeBG- 
bound T was estimated by a competitive steroid dis- 
placement technique as previously described.? In 
brief, 0.05 ml of plasma was incubated at 37° C for 30 


minutes with 20,000 dpm of ?*H-T in the presence and ` 


absence of excess (50 ng per tube) dihydrotestosterone 
(DHT). The free and bound T were separated by 
0.5 ml dextran (25 mg/100 ml)-coated charcoal (120 
mg/100 ml). The fraction of 'T bound to TeBG was 
calculated from the difference in binding between 
samples treated with and without DHT. The interassay 
and intra-assay coefficients of variation' were 11.896 
and 8.8%. The influence of plasma volume (0.025 to 
0.20 ml) and plasma dilution (2:to 1:24) on TeBG- 
bound T was not significant. Due to the higher affinity 
of TeBG to T than Ex, higher concentrations of char- 
coal than those utilized for E; were used. Reproducible 
results were obtained with charcoal concentrations 
ranging from 60 to 240 mg/100 ml. 

The binding capacity of TeBG for T was measured 
by competitive displacement of "H-T (20,000 dpm) 


using different amounts of unlabeled T (0, 1, 2, 4, and > 


8 ng per tube). The binding capacity and the associa- 
tion constant of TeBG were calculated from a modified 
Scatchard plot.’ The interassay and intra-assay co- 
efficients of variation were 12.6% and 9.3%. Student's t 
test was used for statistical analysis. 

In order to evaluate the influence of normal and 
abnormal endocrine states on plasma E, and T, ran- 


, dom blood samples from six hirsute women with high .-. 
normal T, eight hirsute women with elevated T, five ~ 
pregnant women in each of the trimesters, and seven ^ 
formal men ‘Were studied. The daily blood samples: 


fronffive normal cycles were used as controls. 
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Fig. 3. The daily plasma concentrations (mean + SE) (n = 5) 
of the free, index, and total T during the menstrual cycle. 
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Fig. 4. The daily E,/T ratios (mean + SE) (n = 5) of the free, 
index, and total hormone concentration in addition to the 
percent free and the percent’ TeBG-bound fractions of the 
hormores throughout the menstrual cytle. 


: Results 

The normal menstrual cycle. The mean (SE) per- . 
cent free T, percent TeBG-bound T, and T-binding 
capacity of TeBG of daily samples from five menstrual 
cycles and the coefficients of variation for individual 
cycles are shown in Table I. As illustrated in Fig. 2, the 


. percent free T and TeBF-bound T remained constant* , 


throughout the menstrual cycle. However, the T-bind- 
ing capacity of TeBG, though constant, showed large , 
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Table II. E; and T plasma concentrations and heir binding parameters in normal men and normal, hirsute, 
and pregnant women 





E 








Plasma concentration (pg/ml) 





Normal woman* E; 5 2.36 € 0.24t 
T 8.33 + 0.79 
(100 x E/T) (2€.2 + 5.3) 
Hirsutism with . 2 6 .1.'9 € 0.17 
high normal T T 213 x 1.08 
(100 x Eg/T) : (El + 1.8)§ 
Hirsutism with 2 8 1-8 + 0.214 
elevated T T . 3E0 + 3.9§ 
i (100 x E/T) (41 + 0.6)§ 
` Pregnancy, first 2. 5 20 + 6.0§ 
trimester T 163 + 278 
(100 x E,/T) (125 + 21)8 
Pregnancy, second 2 5 125 + 13§ 
trimester T 219 zx 4.18 
(100 x E/T) (6 6 = 177)§ 
Pregnancy, third 2 5 275 =, 35§ 
trimester T 257 = 3.88 
(100 x E,/T) (1160 x'212)8 
Normal men E; 7 0.€9 x: 0.068 
: T f 353 + 298 
(100 x E,/T) (0.3 + 0.03)$ 





TeBG-bound 


62.1 + 8.3 34.5 + 5.5 102 + 18 
147 + 14 171 + 44 318 + 25 
(42.2 + 7.2) (21.5 + 5.9) (32.1 + 6.7) 
-44.4 + 5.3 14.7 = 8.71 59.1 + 6.9 
344 + 148 290 + 85$ 646 + 468 
(12.8 + 3.2)8 (4.83 + 0.85)t (8.9 + 1.9)§ 
42.0 + 7.5 18.0 € 1.18 56.1 + 6.91 
616 + 66§ 545 + 508 1153 + 878 
(6.8 + 0.8)8 (2.67 + 0.47)t (4.9 + 0.5)§ 
853 + 9338 485 + 118§ 1343 + 288§ 
589 + 498 1025 + 1798 1473 + 1998 
(158 + 56)§ (45.3 + 8.1) (97.2 + 10.0) 
3945 + 2558 3270 + 3948 798] + 5018 
507 + 908 1427 + 2798 1907 + 8708 
(778 + 169) (231 + 63)§ (382 + 95)§ ` 
5156 + 8008 10970 + 7888 16260 + 1968§ 
351 + 37§ 1674 + 758 2026 + 1248 
(1469 + 537)§ (655 + 41)8 (803 + 197)8 
15.0 + 1.98 9.88 + 0.445 17.9 + 1.228 
5587 + 5328 3968 + 6638 9485 + 10778 


(0.28 + 0.08)8 — (0.076 + 0.010)§ (0.20 + 0.02)§ 





*Normal woman: Mean of daily blood samples of >ne menstrual cycle (day —14 to day +14) from five normal women are 


analyzed. 
tMean +SE. 
Probability <0.05. 


§Probability «0.01 when compared with value in namal woman. 


fluctuations. The mean association constant (Za) of 
TeBG binding at 37° C is (1.02 + 0.07) x 108M 1. 
There were minimal variations in the plasma ce-ncen- 
. tration of total T throughout the cycle, with a slight 
increase prior to ovulation, followed by a dec-ne to 
lower values in the midluteal phase, after which levels 
rose gradually to those found in the follicular hase. 
The pattern of free T and non-TeBG-bound. T (T 
index) concentration paralledled that of total T (Lig. 3). 
* The ratios of the daily plasma concentrations 5f the 
different fractions of E; and T during the rormal 
menstrual cycle are illustrated in Fig. 4. The E;/ " ratio 
of the free hormone was low (0.13) in the early Bllicu- 
lar phases. It then rose gradually, reaching a velue of 
0.75 on day —1; following a rapid decline, the racios in 
the luteal phase ranged from 0.28 to 0.58, The E,/T 
ratio of the total concentration of the hormones seems 


. to parallel the free hormone. The mean (=SE) racios of 


the free and total hormones throughout the cycle are 
0.27 + 0.03 and 0.32 + 0.05, respectively. 

A relatively smaller fraction of E; (38.9 + 3.8% than 
of T (54.4 + 4.1%) is bound to TeBG, resulting n rel- 
“atively higher concentrations of the non- TeBG-20und 
(index) E, than of T and a higher E,/T ratio 
(0.59 3: 0.05). 'The pattern of the E,/T ratio =f the 
non—-TeBG-bound steroid during the menstrua. cycle 


seems to reflect the cyclic changes of E; concentration. 
The mean E;/T ratio of the percent free (0.79 + 0.02) 
and the percent TeBG-bound fractions (0.71 0.02) 
remained relatively constant throughout the cycle. 
The mean (x: SE) values of free, index, TeBG-bound, 


and total concentration of E, and T, in addition to z 


percent free, percent TeBG-bound, and binding ca- 
pacity of plasma TeBG of hirsute women, pregnant 
women, normal men, and control women, are summa- 
rized in Table II. 

Hirsutism. In hirsute women with high normal and 
elevated T concentrations, both the percent free T and 
the free T concentrations are significantly higher than 
in normal women. The increased free T combined with 
the lowered’ percent TeBG-bound T resulted in a sig- 
nificant increase in the T index (Table II). A similar 
increase in the percent free E,:and a decrease in the 
percent TeBG-bound E, is found in these hirsute 


. women; however, because of the low levels of total Es, 
the concentrations of free E; and E, index are un- 
changed or slightly decreased. These alterations in Es , 


and T resulted in a significantly diminished E;/T ratio, 


"whether expressed as free, index, TeBG-bound, or 


total concentration (Table II). 
Pregnancy. A significant decrease in the percer free 
T occurred in the first trimester and persisted into late 


^. 
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"Number | 
Fraction (%) e 
Binding capacity 
Free TeBG-bound (ng/ml) 
2.19 + 0.18 38.9 x 3.8 22.6 + 3.1 
2.60 + 0.20 54.44 € 4.1 
(84.2 + 7.0) (71.5 + 7.5) 
3.03 + 0.138 24.8 + 1.38 16.7 + 1.2 
3.29 + 0.141 46.7 + 1.7 
(93 + 3.8) (53.5 + 4.1) 
3.08 + 0.178 23.5 + 3.28 13.5 + 2.5t 
3.32 + 0.214 49.7 + 2.18 
(85.4 + 6.8) (55.0 + 5.9; 
2.23 + 0.14 36.6 + 5.9 32.5 + 44 
1.81 + 0.148 63.6 + 2.6 
(177 + 18)§ (57.6 + 5.9% 
1.85 + 0.08 45.8 + 3.5 70.0 + 12.58 
1.15 + 0.168 73.4 + 3.68 
(169 + 24)§ (62.4 + 3.4 
1.69 + 0.05} 68.3 + 4.0§ 127 + 188 
1.10 + 0.128 82.7 + 4.28 
(156 + 14)§ (82.8 + 5.9) 
3.84 + 0.348 16.3 + 2.48 11.9 + 1.84 
. 3.40 x 0.194 41.1 + 2.8t 
(113 + 7,2) (38.5 + 8.3)8 





pregnancy. However, there was minimal change in the 
percent free Es, being significantly lower than the non- 
pregnant state only in the third trimester. The ratio of 
the percent free E/T was significantly higher (p < 
0.01) throughout pregnancy than in normal women. 
There was a parallel increase in the percent TeBG- 
bound fraction of E; and T during pregnancy that re- 
sulted in an unaltered E,/T ratio of the percent 
TeBG-bound fraction. A significant increase in the 
TeBG-binding capacity was not found until the second 


trimester. The concentration of T was increased dur-’ 


ing pregnancy. This was associated with a much greater 
increase in E? concentration, resulting in an exponen- 
tial increase in E/T ratio expressed as free, bound, or 
total. 

Normal men. In a milieu of large amounts of circu- 
lating T and.small amounts of Ez, the percent free T 
was comparable to that in the hirsute women but 
higher than that in normal women. There was a more 
significant increase in the percent free E; that resulted 
in a percent free E/T ratio higher than that in women. 


The percent TeBG-bound T was modestly lower than . 


in normal women; however, there was a significant de- 
crease in the percent TeBG-bound E; (50% that of 
normal women). The binding capacity of TeBG in men 
(11.9 ng/ml) is approximately 50% that of normal 
women (22.6 ng/ml). . l f 

i Table I demonstrates the correlation coefficients 
between the different parameters of both E; and T of 
normal men and normal, hirsute, and pregnant wom- 

. 
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en. The best correlation found was that between the 
concentrations of Es, free or bound, and the TeB@.- 
binding capacity. This contrasted readily with the lower 
correlation between T and the TeBG-binding capacity. 


Comment 


In discussing the results presented, it is important to 
point out that all the methods used for the binding 
studies 5f E; and T are in vitro methods which aim to 
reflect, at least in part, the in vivo status of these hor- 
mones. In order to mimic in vivo conditions, we have 
used urtreated plasma and not plasma free of steroids; 
all the assays were done at 37? C, using undiluted 
plasma for dialysis and optimum dilutions for mea- 
suremeats of the TeBG-bound fractions. A number of 
authors, each using a different methodology, have re- 
ported values for the percent free T in normal women 
and normal men, ranging from 0.96% to 4.596 and 
1.71% to 7.2%.* 1 In analyzing 145 samples repre- 
senting daily plasma of five complete ovulatory cycles, 
the perzent free T in women was 2.61% + 0.04% con- 
wasting with a value of 3.40% + 0.19% in normal men. 

Meager data are available concerning the percent 
TeBG-bound fraction of T. Again, using variable 
methocology, the values reported for men range from 
53% to 70% and for women 72% to 89%.'® !! These are 
compared with our respective mean percent TeBG- 
bound T of 41% in men and 54% in women. 

Using T as the ligand for the measurement of the — 
binding capacity of TeBG, we obtained the values of 
22.6 + 3.1 ng/ml in normal women and 11.9 + 1.8- 
ng/ml in normal men. Comparable values reported by 
Rosner.” using DHT as the ligand, were 18.5 and 9.3 
ng/ml for women and men, respectively. When TeBG- 


` binding capacity was measured in the same plasma 


using s.milar methods, the values obtained with E; as 
the ligend were approximately 80% of those obtained 
with T as the ligand. This may be attributed to the 
relative concentration of E; and T in the sample, in 
additioa to the different binding affinities of TeBG to 
E; and T. The T-binding capacity of TeBG showed a 
large fluctuation during the menstrual cycle. This is 
quite different from the stable capacity observed" 
when a different method was used. 

As reported previously, the plasma concentration 
of T fluctuates within a narrow range during the men- 
strual cycle, with the exception of a modest rise in the « 
periovulatory period. This fact, combined with .the 
known cyclic variation of plasma E», results in an E,/T 
ratio during the cycle ranging from 0.10 to 0.75 with , 
mean of 0.32 + 0.05. Yet within this wide range of 
E;/T ratio, the percent free and percent TeBG-bound, 
E: and T are essentially unchanged throughout the 


94 Motohashi et al. 


Table III. Correlation coefficients (y) between he : 
different fractions versus.plasma concentration: 

of E, and T in normal men and normal, hirsut-, 
and pregnant women 












Beading 


capacity 

Estradiol (plasma Free ~0.56 +0.73 440.92 
concentratior:) Index | —0.57 +0.62 +0.78 
Total —0:.56 — 40.74 +0.93 

Testosterone Free +0.50 ~0.52 —0.35 
(plasma con- Index +0.46 ~0.52 —0.34 
centration) Total +0.33  —0.37 —0.22 








menstrual cycle. Thus it is not surprising that the met- 
abolic clearance rate of both E; and T dees not changé 
during the cycle. !6 It is suggested that the mesure- 
ment of E, and T in the normal woman is z close 
reflection of their production rate. In addition, because 
of the parallel behavior of E; and T, the measurement 
of the different binding parameters of these tw5 hor- 
mones is of little practical value in the ncrmal we-man. 

In order to gain more insight into the influenc- of E, 
and T on their binding protein and, converse y, the 
effect of TeBG on the resultant biologically active frac- 
tion of E, and T, we chose endocrine states wher» in the 
E;/T ratio varied markedly and where the bind-ng ca- 
pacity of TeBG differed significantly, namely, ir preg- 
nancy, in the hirsute woman, and in the norma man. 

In 1972, Burke and Anderson‘ suggested that TeBG 


concentration is a major determinant cf the ratio of . 


free T and E;. In an in vitro study these authors. using 
steroid-free serum, measured the free T and E, at var- 
ious TeBG concentrations. They concluded nat as 
TeBG rises over the physiologic range, free T falls 
more rapidly than does free Ez; conversely, as TeBG 
concentration falls, the ratio of free T to E; rises. Thus, 
increased TeBG concentration will have a femmizing 
influence, while decreased TeBG concentraticn will 


demonstrate a masculinizing influence. We were able to 


confirm the influence of thé rising levels of Te3G. In 
the first trimester of pregnancy, with a modest ircrease 
in TeBG-binding ‘capacity, there is a sigrificant 
decrease in the free T with no change in fee E; 
(Table II) During the second trimester, wih sig- 
nificant increases in the TeBG-binding capacity there is 
a comparable increase in the TeBG-bcund. T and a 
decrease in free T, again with minimal changes in E;. 
Not until the third trimester could one detect changes 
e inthe binding of E;. However, with the decreasing 

level of TeBG-binding capacity in the man and Hirsute 
, woman (Table II), the incréase in the percent tree E; 
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equalled and/or slightly exceeded that of the percent 
free T- This was associated with a comparable sig- 
nifican- decrease in the percent TeBG-bound E;,, ex- 
ceedinz the decrease in the percent TeBG-bound T. 
Thus, in the androgenic state, it seems that the primary 
changes are those of increased androgen production 
associaced with diminished estrogen production. The 
reduced E,/T ratio will result in a decrease in TeBG» 
bindinz capacity. a decrease in percent TeBG-bound 
E: anc T, and an increase in the percent free, bio- 
logically active E; and T. With the increased produc- 
tion of T, the concentration of free T will rise, while 
that of E; may fall, resulting in a significant reduction 
of the free, biologically active E/T ratio. Our data 
clearly demonstrate this phenomenon when one com- 
pares the free E/T ratio of 0.26 in the normal woman 
with a ratio of 0.04 in hirsute women and a ratio of 
0.002 in men. l 

The correlation coefficients between E, concentra- 
tion ard the different binding parameters of E, are 
superior to those of T (Table III), leading to the pos- 
sible conclusion that the influence of Es on TeBG is 
more oronounced than that of T. Thus in a hy- 
perestrogenic state such as pregnancy, the stimulatory 
effect 5f E, on TeBG is clearly demonstrable. In the 
androgenic state, whether the inhibitory effect. of in- 
creased T on TeBG alone or this effect combined with 
the diminished stimulatory effect of decreased estro- 
gen results in the decreased TeBG concentration is 
open to speculation. However, a level of decreasing 
E,/T ratio is reached, beyond which any further in- 
crease n T and a concomitant decrease in E/T ratio do 
not inFuence TeBG. Thus the percent free and bound 
T and E; found in the hirsute woman with an E/T 
ratio cf 0.04 do not differ significantly from those 
found in the man, in whom the E,/T ratio is decreased 
twenty-old to 0.002. ] : d 

From our data (Table II) one can conclude the fol- 
lowing: (1) Moderate changes in binding of E; and T 
are seen only when the E;/T ratio falls outside the wide 
norma. range of values found in the cycling woman; 
(2) in the hyperandrogenic state, the changes in the 
E,/T ratio expressed as free or total hormone are quali- 
tatively and quantitatively similar; (3) in the hyper- 
estrogenic state, the E;j/T ratio of the total hormones is 
qualitatively similar but quantitatively lesser in mag- 
nitude than the ratio of free E/T. 

Finally we wish to suggest that the simple measure- 
ment cf plasma E; and T and the resultant E/T ratio 
may serve as a practical and useful biochemical in- 
dex of normal, hyperandrogenic, and hfperestrogenic 
states. ; ? 


* 
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human menstrual cycle 


SEZER AKSEL, M.D., F.A.C.O.C. 
Mobile, Alabama 


Luteinizing hormone—-eleasing hormone and the 


Plasma concentrations of LHRH were measured by radioimmunoassay in daily samples obtained 
from 10 normally ovulating women. The normécy of each menstrual cycle was determined by 

' measuring luteinizing hormone (LH), follicle-stimulating hormone FSH), total estrogen, and 
progesterone concentrations. Six women had wonsistently measurable immunoreactive LH-releasing 
hormone (LHRH) in every blood sample. In four, LHRH could not be: detected in some of the 
samples, more frequently during the follicular ase: LHRH levels varied between 10 and 35 pg/ml 
during the menstrual cycle. At midcycle, coinci lent with the LH surge, the mean LHRH level ` 
(17.6 + 4.4 pg/ml) was not significantly differe. it from the mean follicular or luteal phase values. The 
lowest LHRH level, 11.4 + 4.6 pg/ml, was observed on the day cf the estrogen surge. A detailed 
evaluation was made of the specific days of tha cycle. Blood sairples obtained from an indwelling 
venous catheter every 20 minutes over a 3 or 1 5 hour period du ing the days of the estrogen surge 
and the LH surge and on the following day shcwed no correlatior between LHRH, LH, and FSH 


values. (AM. J. OBSTET. GYNECOL. 135:96, 1979.) 


THE EXISTENCE of a hypothalamic factor controlling 
the synthesis and release of follicle-stimulating hor- 
mone (FSH) and luteinizing hormone (LH) fron the 
pituitary gland has been validated in the last decae.!: ? 


A decapeptide with LH- and FSH-releasing acivity, 


identified in porcine hypothalami, was synthesized and 
made available for investigative clinical application.’ In 
a few years abundant data have accumulated cn the 


: ; 2. 
types and magnitudes of gonadotropin resporse to 


administration of LH-releasing hormone (LHRH dur- 


ing various phases of the menstrual cycle. * 5.Tha role - 


of ovarian steroids in modulating this response tc vari- 
ous pharmacologic doses of LHRH has also beerz eval- 
uated.® 7 The observations on the prompt LH release 


patterns following the administration of syn hetic ` 


LHRH have led fo the hypothesis that the LH pulses 


observed during the menstrual: cycle along wita the : 
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periozulatory LH surge may be in synchrony with rises 
in endogenous LHRH levels from the hypothalamus. 
Tliere have been attempts to demonstrate the exis- 
tence of a midcycle LHRH peak in the human by bioas- 
says end radioimmunoassays.57!! There also have been 
contradicting reports that demonstrate no correlation 
between the LHRH and LH values.” !? In view of 
meth >dologic problems that may easily be encountered 


in measurement of this decapeptide, the validity of e ° 


these data may be questioned. The issue still remains 
whether the endogenous LHRH is responsible for the 
variaWons in FSH and LH concentrations observed 
durirg the menstrual es especially during the day of 
the LH surge. 

"Th2 purpose of this study was to determine if LHRH 


could bé measured consistently and reliably i in the pe- 


riphezal plasma of 10 normally menstruating women 
by a sensitive radioimmunoassay technique recently de- 


. scribed‘ and also to determine if a quantitative rela- 


tionskip existed’ between LHRH, LH, and FSH levels 
during the menstrual cycle. ` 


Ma’ erial and methods i 


Cliaical studies. Heparinized blood samples wére * 
obtained daily from 10 healthy, cyclic women after in- 
formed: consent was obtained. Volunteers: were in- 
structed: to use basal body temperature charts. Qvula- 
tion was determined by progesterone (P) levels during 


the luteal phase as well as a biphasic temperature chart, 
. 
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4° 8 5 0 (RM 
> CYCLE DAYS 


Fig. 1. Mean — of LHRH, FSH, LH, TE, and P. concentra: ions in plasma samples obiained from 
, 10 ovulatory women during a complete menstrual cyde.. Day 0 depicts the LH Tie Vertical bars 


denote standard error of the mean. ~- 


SOY as 


prior to partidpation, in ihe study. ‘During specific days 


of the menstrual cycle, samples. were obtained from. 
indwelling venous catheters at.20 minute, intervals over: 
à 3 or 5 hour period. Blood samples were centrifuged’ 
at 4° C, and the plasma was separated, rapidly frozen, 
—20° C. All specimens of a complete men- . 
strual cycle or from a detailed study of a.specific day of. 
the cyde were pm in Vipicaie Mum the same : 
assay, oe oe s: 

Hormone assays. LHRH levels | in dihextracted. 
plasma were determined by a specific rádioimmunoas- 
say" end expressed, as picograms per, milliliter. The 
lowest level of sensitivity was 10 pg! ml. ‘The.intra- ~assay . 
pnd interassay coefficients pr variation ranged from : 


E 


5. 9% t to 1H. 8% and 6. 18 1 to 14. 9%, AT The 


technique utilized facilitated the determination of low 


.LHRH concentrations during. the menstrual cycle by 
‘direct measurement’ of LHRH in plasma without ex- | 
traction Recovery of. synthetic LHRH at various con- 


centrations addéd to! “O plasma"* was determined. 


‘Specifically, when 25 and 50 pg of LHRH were added, 


the recovery was 96.4%.+ 8.8%. However, extraction 


. .- of thése same-samples with;a 3:1 ratio.of ethanol or 
l memo qs Po for 25 pg/ml and 44.2% for 50. 


m "Sterile, d autdated; male blood bank plasma left at 
22° C and recorded to have:no LHRH activity after multiple * 
extraction procedures, 


e 
Fo. e 
1 
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Fig. 2. Plasta concentratioris of LHRK, LH, FSH, TE, and P obtained every 20 minutes es during day 


s l ~1, day —0, and day +1 of an ovulatzzy volunteer. 


pg/ml samples. In view of prolonged sample colEctions 
throughout several menstrual cycles, stability of LHRH 
stored at —20° C was evalnated periodically. Control 
tubes prepared with the addition of synthetic LERH to 
“O plasma" or plasma samples with a known concen- 
. tration of endogenous LHRH showed no cheage in 
. LHRH levels over a period of 9 months. Never-heless, 
since this information was not available at the- 2egin- 
ning of the study, LHRH determinations we-2 per- 
formed as soon as a study cycle gas complere: The 
nórmalcy of each menstrual cycle was determr-ed by 
emeasuring LH, FSH, total estrogen (TE). and P-values. 
FSH and LH determinatións were performed 3y the 
radioimmunoassay method of Odell and asscciates'* 
* and expressed as nanograms per milliliter of >.asma. 


Gonadétrogin assays were run in triplicate and were 
capable of measuring 7.5 ng of LH and 50 ng of FSH 


_ per milliliter of immunologic activity relative to LER- 
. 907, supplied by the National Pituitary Agency. The 


intra-assay and interassay coefficients of variation for 
the FSH assay were 4% and 6% and those for the LH 
assay were 7% and 9%. TE and P values were deter- 
mined by techniques previously described.'* The - 
intra-assay and interassay coefficients of variation were 
7.1% ane 10% for TE and 7% and 9.1% for P assays. i 


Results 


Fig. is a composite graph outlining the average 
values of LHRH, LH, FSH, TE, and P in 10 ovutatory 
nienstrual cycles. Six women had consistently measur- 


^. * 


Volume 135 
* Number 1 











CH 
NG/ML 


FSH 
NG/ML. 


TE 
PG/ML 





FROG 
NG/ML 





TIME IN HOURS 





LHRH and menstrual cycle 99 


-HRH 
PG/ML 


LH 
NG/ML. 


FSH 
NG/ML 


TE 
PG/ML. 





PROG 
NG/ML. 








c l 2 a 4 5 


TIME IN HOURS 


Fig. 3. Plasma concentrations of LHRH, LH, FSH, TE, and P obtained every 20 minutes during day 


0 of 2 ovulatory volunteers. 


"able immunoreactive LHRH in everv blood sample. In 
four, LHRH could not be detected in some of the 
samples, more frequently during the follicular phase. 
When a value less than the assay sensitivity (10 pg/ml) 
was obtained in a plasma sample, for mathematical av- 
eraging purposes, 10 pg/ml was recorded. At midcycle 
(day 0), coincident with the LH surge, the mean LHRH 
level was 17.6 * 4.4 pg/ml. Follicular and luteal phase 
values averaged between 20.5 X 2.1 and 19.4 + 4.5 
pg/ml, respectively. The lowest mean LHRH concen- 
tration, 11.4 + 4.6 pg/ml, was observed on the day of 
the estrogen surge. This value was significantly lower 

' than the mean follicular or luteal phase values (P < 
0.01). The LH, FSH, TE, and P concentrations dem- 

. onstrated normal ovulatory patterns in each cycle. 

A detailed evaluation of the most critical days of the 
cycle is shown in Fig. 2. When the day of the estrogen 
surge (day — 1), the day of the LH surge (day 0), and 
the fSllowing day (day + 1) were evaluated with samples 
obtained every 20 minutes, the following results were 


obtained: During a 5 hour study on day —1, LHRH 
levels averaged 10 pg/ml. TE values had reached 
preovulatory levels (600 to 700 pg/ml), and LH and 
FSH concentrations were in the range of follicular val- 
ues. P levels were less than 1 ng/ml. Day 0 demon- 
strated the typical rising pulsatile pattern of LH and 
FSH, a fall in the TE level to a mean value of 250 pg/ml 
following the estrogen surge, and an increase in P con- 
centration to 1 ng/ml, all compatibte with findings on 
the day of the LH surge. LHRH levels showed an un- 
equivocal decline from 22 to 10 pg/ml during this 3 
hour study. On day +1, the day following the LH 
surge, LHRH concentrations were observed to vary be- 
tweer: 15 and 25 pg/ml. LH, FSH, TE, and P levels 
were consistent with postovulatory values. Two other 
volurteers studied during the day of the LH surge 
showed similar findings (Fig. 3). LHRH levels of P. W.,* | 
varying between 20 and 30 pg/ml during the initial 2 
hours of the study, were-barely detectable during the 
rema. ning 3 hours while LH surged around a mean of * 
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350 pg/ml. LHRH concentrations of D. C. (Fig. 3) 
“gradually declined from 20 to 10 pg/m! while LH 
pulses at 250 to 300 ng/ml demonstrated an up~vard 
trend. FSH, TE, and P values were compatible witL day 
0 levels. 


Comment 


It has been hypothesized that the LHRH synthzsiz- 
ing neurons in the hypothalamus, stimulated b- es- 
tradiol, evoke the preovulatory surge of LHRH, which 
then infiltrates the hypophyseal portal vessels, cartying 
a message to the gonadotrophs.'? The response, aa in- 
crease in LH levels in the peripheral circulation, pre- 
ceded by or coinciding with an estrogen surge, chzrac- 
terizes the findings in an ovulatory menstrual cyce. 

Our data suggest that endogenous LHRH is re: dily 
measurable in the peripheral plasma in picogram zon- 
centrations demonstrating an unpredictable, da:-to- 
day, hour-to-hour variation. There is no obvious pat- 
tern of LHRH values in peripheral plasma during the 
menstrual cycle (Fig. 1). Notably the lowest LE RH 
value was measured during the day of the estrc gen 
surge. Although the significance of this finding isun- 
clear, it may reflect an inhibitory effect of the very aigh 
estrogen levels on the hypothalamic neurons associated 
with LHRH synthesis. Although LHRH rises were 
noted on days —13, +4, and +9 during the cycle 
(Fig. 1), no accompanying LH or FSH peaks were ob- 
served, This phenomenon has been reported by œher 
investigators.'? The absence of an LHRH rise om the 
day of the LH. surge was a consistent finding. Detziled 
studies of three volunteers during day 0 provided the 
unique opportunity of observing the surge of LH, zon- 
comitant with a decline of LHRH during the same pe- 
riod of time (Figs. 2 and 3), again demonstrating no 
correlation between LH and LHRH concentratiors. 

LHRH, when administered to women in pharna- 
cologic doses, readily measurable in the peripheral 
plasma in nanogram concentrations, elicits a prompt 
LH but a somewhat delayed and lesser FSH re- 


September 1, 1976 


Am. J. Obstet. Gynecol. * 


sponse.'*: 1° However, the pattern of gonadotropin re- 
lease, even with low but effective doses of synthetic 
LHRH, bears no resemblance to the physiologic levels 
of LH and FSH noted on day 0 (Figs. 2 and 3). Al- 
though the lack of a detectable rise in LHRH concen- 
tration in the peripheral circulation may be attributed 
to a dilutional effect from the hypophyseal vessels, in 
view of the data obtained in this study, the possibility of 
LH release independent of LHRH-induced activity at 
the gonadotroph level needs to be considered. Experi- 
mental evidence obtained from ovariectomized rhesus 
monkeys following the administration of anti-LHRH 
showed a significant reduction in serum LH and FSH. 
Although tonic levels of these gonadotropins were 
markedly suppressed, the estrogen-induced gonado- 
tropin surges were not abolished.” No LHRH surge 


was detected in portal blood samples of ovulating 


rhesus monkeys.?! The complexity of interaction be- 
tween estrogen, which may greatly increase the re- 
sponsiveness of the pituitary gonadotroph to LHRH,” 
and an LHRH degrading enzyme, which may be pres- 
entin the human pituitary as in the rat,” which reaches 


the lowest level of cyclic activity just before and during 


the LH surge, may also be of significance. 
The concept that the LH surge is dependent upon an 


LHRH surge in the pituitary’ portal system requires 


further investigation. The data obtained in the present 
study demonstrated no correlation between LHRH, 
LH, and FSH concentrations at the time of ovulation in 


the human menstrual cycle. 


Synthetic LHRH and anti-LHRH were ' provid- 


ed by W. C. Dermody, Ph.D., of Parke-Davis & Co., PE 
Detroit, Michigan. The materials to perform radioim- 
munoassays of FSH and LH were provided by the Na- 
tional Pituitary Agency and the National Institute of 
Arthritis, Metabolism and Digestive Diseases, Hor- 


mone Distribution Program, National Institutes of 
Health, Bethesda, Maryland. The ‘technical assistance 


of Mrs, Regina Glass is greatly appreciated. 
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1 


The prostaglandin synthetase inhibitor ibuprofer- Nas evaluated for relief of severe primary 
dysmenorrhea in a controlled, double-blind, croe-over study in seven patients for a total of 

23 mensirual cycles. In eight untreated cycles, t-e emount of prostaglandin (PG) in the menstrual 
fluid was ‘higher than in nondysmenorrheic subjects. There was good to excellent relief of 
dysmenorrhea in seven ibuprofen-treated cycles wFich was associated with a threefold to fourfold 
reduction in menstrual PG released. When a pleceb5 was given in five cycles, only poor or minimal 
relief of dysmenorrhea was obtainec and the menstrual PG released was similar to that in control 
cycles. In individual patients, there was a remarcable correlation between the severity of menstrual 
pain as assessed daily by the patient and the le.el of menstrual PG released during the 
corresponding period. The effect of ibuprofen the-apy on menstrual fluid volume was inconsistent. 
The study shows that in severe primary dysmer-rrhaea there is increased release of PG in the 
menstrual fluid; this can be effectively suppress--3 with ibuprofen, which provides excellent relief 
from the symptoms of dysmenorrhea. (AM. J. O=STET. GYNECOL. 135:102, 1979.) 


THE ETIOLOGY of primary dysmenorrhea, whth :s 
common in nulliparous women, particularly teenagers, 
and a major cause of absenteeism among young Vorm- 
en, remains poorly understood. Current treatmect cf 
primary dysmenorrhea, which is mainly analges-, :s 
unsatisfactory. It was first suggested by Pickles! in 1957 
that prostaglandin (PG) in menstrual fluid may cause 
dysmenorrhea in some patients. There is now inceas- 
ing evidence that, prestaglandins of both the E a-d F 
series play a crucial role in the pathogenesis of primary 
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dysmenorrhea. In subjects with primary dysmenorrhea 


significantly higher than normal concentrations of PGe  * 


have been found in the endometrium,” ? in endome- 
trial jet washings,* and in menstrual fluid.” * 5 The 
concentration of plasma 15-keto-13,14-dihydro-PGF;,,. 
which is a metabolite of PGF», and has uterine stimulat- 
ing properties, is higher in women with dysmenorrhea 
than in normal women.’ The increase in PG in dys-. 
menorrheic women has been shown in experiments in 
vitro to be due to increased synthesis of PGFs, from 
arachidonic acid in the endometrium.? There is also a 
striking similarity between the symptoms of primary 
dysmenorrhea and the effects induced by the adminis- 
tration of exogenous PG via different routes for induc- 
tion of labor or abortion. 
Several recent studies? have suggested that com- 
pounds which inhibit the PG synthetase enzyme com- - 
plex are of value in the treatment of dysmenorrhea. 
Most of the studies evaluated these compounds for 
their ability to relieve the pain and did not measuge PG 
activity in the circulation or in the menstrual fluid. Ina 
preliminary study we demonstrated that when the PG 
concentration in menstrual fluid was effectivély re- 
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Fig. 1. Ten- point scale visual analogue for daily global assessment of severity of dysmenorrhea by 
patients. There is a distinct difference in the visual globa. assessment by the same patient in the 
control cycle as shown in tne left panel and in a cycle with ikuprofen treatment as shown in the right 


panel. 


duced, there was'a concomitant alleviation of the symp- 
toms of dysmenorrhea. A double-blind, cross-over 
study was, therefore, undertaken to determine (1) the 
efficacy of the PG synthetase inhibitor ibuprofen 
(Motrin*) in relieving the symptoms of dysmenorrhea; 
(2) the concentration of PG in menstrual fluid before 
and during treatment with ibuprcfen and with placebo, 
and (3) the relationship of mens:rual PG levels to the 
severity of the symptoms of dysmenorrhea. 


Material and methods 


* A total of seven patients and 22 menstrual cycles was 


studied. All subjects recruited for the study were nul- 
liparous, had a history of primary dysmenorrhea start- 
ing within a year of menarche, had no clinical evidence 
of pelvic abnormality on repeated bimanual pelvic 
examination, and were not using any form of hor- 
monal contraception or intrauterine contraceptive de- 
vice. Their ages were 23 to 25 years and they weighed 
110 to 158 pounds. At the initial interview, a full medi- 
cal and gynecologic history was taken and a writteri 
informed consent was obtained. One or more men- 
strual cycles during which no medication was taken 
were studied in each patient, serving as the control cy- 
cles. During the menstrual cycles under study, the pa- 
ents kept a basal body temperature chart, had plasma 
"progesterone determined around days 20 to 23 of the 
cycles, abstained from sexual intercourse during the 
fourth week of the menstrual cycle, and were not al- 
lowedeto take any other form of medication. All cycles 
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studies were ovulatory as reflected by biphasic basal 
body temperature charts and plasma progesterone 
levels consistent with those of ovulatory cycles. The 
menstrual cycles were regular, 27.5 + 0.4 (mean + 
SE) days. The physical and gynecologic examination 
showed the patients to be healthy with no organic cause 
of dysmenorrhea. | 


Drug therapy 


After studying one or more control cycles, the pa- 
tients were randomly allocated for treatment following 
the standard double-blind, cross-over protocol. Tablets 
of 40C mg ibuprofen or a placebo of identical appear- 
ance were used. Neither the clinician nor the patients 
knew the code identifying the compound used. The, 
patients were instructed to take one tablet four times a 
day, teginning 3 days before the expected onset of 
menses through 3 days after the onset of menses. The 
total duration of ibuprofen or placebd therapy was not 
to exceed seven consecutive days in any given men- 
strual cycle. 

Assessment of responses and follow- -up. Each pa- 
tient was seen once around days 20 to 23 of each cycle; 
a gynecologic examination was performed and blood 
for plasma progésterone determination was drawn. 
The patient was again seeri within 48 hours of the onset 
of menstrual flow to assess symptoms of dysmenorrhea, 
Only one clinician saw and assessed the patientse 
throughout the study. The patients were allowed to 
report their symptoms spontaneously; subsequently 
each symptom was then systematically asked for by the 
clinicizn. The dysmenorrhea was graded as mild, mod- 
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Fig. 2. Evaluation of menstrual pain in treatment and non- 
treatment cycles. Each circle represents one menstrual zyde. 
Number of patients studied — 5. 


EXCELLENT 
GOOD 
MODERATE 
MILD 
POOR 


NONE 





RELIEF OF DYSMENORRHEIC SYMPTOMS 


PLACEBO 
CYCLES 


IBUPROFEN 
CYCLES 


Fig. 3. Relief of dysmenorrheic symptoms by ibuprofe:1 and 
placebo treatments. Each circle represents one menstrval cy- 
cle. Number of patients studied = 5. 


„erate, or severe, while the response to the treatment in 
terms of alleviation of the symptoms of dysmenorrhea 
was scored as none, poor, mild, moderate, goo, or 
excellent relief. The patient assessed symptoms of dys- 
menorrhea for edch day of,menstruation by a global vi- 
sual- assessment technique with a scale of 0 to 10 (Fig. 1). 

Collection of menstrual fluid and prostaglandin as- 
say. The patients’ were provided with preweished 
super Tampax tampons and 2 ounce capacity specmen 
jars with. screw caps containing 40 ml isotonic szline, 
which were weighed. This volume of isotonic salin was 
sufficient to keep a dry tampon completely submerged 
in’ the jar. The subjects were instructed to place the 

eused tampon in the jar immediately upon remóva. and 
to record. on the label attached on the specimen ja- her 


name, the date, and the times of insertion and removal. 





‘32 hours at 5° 
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Table I. Menstrual flow and menstrual PG release 
in normal and dysmenorrheic subjects 






Total menstrual PG 
(ug PGF sg 
equivalent*) 













Total menstrual 
fluid (gm) 





Subjects 


Normal (from Chan . 
and Hills): f x 


Subject A ; 

Cycle 1 30.1 30.6 + 2.2 
Cycle 2 31,9 30.5 € 4.0 

Subject B 
Cycle 1 36.7 29.3 + 1.4 
Cycle 2 34.7 24.2 + 3.2 

Dysmenorrheic: 

Subject'C P . 
Cycle 1 40.8 59.9 x 5.1 
Cycle 2 35.3 55.0 € 8.1 

Subject D, Dos ) 

Cyde 1 80.2 63.9 + 5.1 

Subject E , 

Cycle 1 ` 50.2 42.1 x 4.0 
Cyde 2 42.8 47.6 +46 

Subject F i 
Cydle 1 37.5 53.9 + 2.0 
Cycle 2 52.6 88.3 + 1.5 

Subject.G, : . 

Cyde 1 66.2 54.6 + 3.3 

Subject H,t NE 

, Cycle 1 36.5 32.2 43.7 

Subject ;It . 
Cycle 1 21.5 4.95 + 0.38 
Cycle 2 > 23.4 5.80 + 0.62 


*Mean bioassay value + standard error.of the mean. All 
bioassay PG values were corrected for extraction losses. 


TExcluded from treatment study. 


common, dysmenortheic symptoms printed on the la- 
bel. The jar was then delivered to the laboratory as 
sóon as possible, to be stored in a refrigerator or de- 
posited in the refrigerator at home and delivered to the 
laboratory the following morning. The specimen jar 
was reweighed and the amount of menstrual fluid col- 
lected in the tàmpon was calculated. 

The támpons were initially allowed to equilibrate in 
the isotonic saline solution in the specimen jar for 24 to 
C. The total volume of distribution was 
assumed to be 40°ml plus the milliliters: (or grams) of 
menstrual fluid in the sample. The saline-menstrual 
fluid was centrifuged. A measured volume of the su- 
pernatant was then extracted for prostaglandin, which 
involved. a. hexane wash at pH 7.5 to 8.0 to rerhove 
nonpolar lipids, extraction of PG material into chloro- , 
form at pH 4.0, back extraction of PG material into 
aqueous phosphate buffer at pH 7.4, re-extraction of 
PG material into chloroform at pH 4.0, and evapora- , 
tion of chloroform to dryness under nitrogen afid re- 


- * of the tampon and to indicate “yes” or "no" toalstof duced pressure.) The residue was stored at —20° C 
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Fig. 4. Relationship betw een severity of meno and levels of menstrual prostaglandin re- 
leased in treatment and nontreatment cycles of a dysmenorrheic patient, Six cycles (two control, two 
ibuprofen treated, and two placebo) were studied in this patient. Double-blind, cross-over proce- 
dures were followed in the treatment cycles. The open bars show the daily global assessment of 
dysmenorrheic symptoms by the patient, using the 10 point scale visual analogue method shown in 
Fig. 1. The hatched bars show the levels of menstrual PG released during the corresponding period. 


until used for bioassays. Recovery and validation tests 
have shown that this sample preparation procedure is 
reliable and reproducible and have been reported in a 
preliminary paper by Chan and Hill We also deter- 
mined the stability of the tarhpon specimen at room 
temperature. This was done by splitting a tampon spec- 
imen into two halves after the inital equilibration pe- 
riod in a measured volüme of normal saline at 5° C for 


* 24 hours. One half (A) was then extracted. The remain- 


ing half (B) was allowed to stand at room temperature 
for an additional 24 hours and then extracted. Samples 
A and B were then bioassayed for PGF activity against 
each other and the standard. The activity ratio A/B was 
determined. Two experiments, one from each subject, 
were done. The results were as follows: Experiment l, 
activity ratio A/B = 1. 03 x 0. 04 SE (n = 6); Experi- 
ment 2, activity ratio A/B = 0.91 + 0.03 SE m= 6). 
The difference between the activity values of A and B 
was not statistically significant. The two samples yielded 
essentially identical values. Thus, our experiments 
show that tampon specimens are relatively stable for 
this methodology and do not undergo significant 
changes when stored in our prepared specimen jars 
over a 24 hour period. Therefore, different modes of 
tampon storage do not introduce significant error in 
the PG determinations. 

Fo? bioassays, the residue was redissolved in 0.5 ml 
of Krebs-Ringer bicarbonate solution. The PG activity 


was assayed on a superfused isolated rat fundal strip 
preparation, as originally. described by Vane,” using 
authentic PGF as standard. Bracket dssdys were per- 
formed. A minimum of three bracket assays, each on a 
different fundal strip, was done ori eách sample. The 
mean value of the bioassays and the standard error of 
the mean were calculated. The threshold sensitivity of 
the bioassay system used was 2.0 ng/ml. All assay values 
were corrected for extraction losses as described by 
Chan and Hill. 


"Results , i 

Two subjects ‘three cycles) were excluded from the 
study of 23 cycles, because either the total menstrual 
prostaglaridin concentrations were too low or the pa- 
tient did not meet the cljnical' requirements of the 
study. In the remainitig five subjects, there were eight 
cycles serving as control cycles, five cycles in which a 
placebo was given, and seven selesi in which ibuprofen 
was given. 

Table I shows the total menstrual fluid and total 
menstrual PG released per menstruation in untreated 
cycles of the seven subjects and of t: wo nondysmenor- 
rheic control. subjects. It is apparent that patients with 
severé dysmenorrhea usually had higher levels of 
menstrual PG than did ‘the nondysmenorrheic sub- * 
jects. However, two subjects, H and I, who claimed to 
have dysmenorrhea had menstrual PG levels within or e' 
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Table II. Effects of ibuprofen or placebo treatment 


* on menstrual PG release 





Total menstrual PG released 
per menstruation, 
mean + SEM 


Treatment 





(ng PGF., equivalent) 
Control (5 patients, 8 cycles) | 50.6 + 5.54 
Ibuprofen (5 patients, 7 14.5 + 3.8* 
cycles) 
Placebo (5 patients, 5 cycles) 44.7 £4.8f 


*Difference in mean values of menstrual PG released lur- 
ing ibuprofen treatment cycles and control cycles was hizhly 
significant: p < 0.01. 

tDifference in mean values of menstrual PG released lur- 
ing placebo treatment cycles and control cycles was not sig- 
nificant. 


below the range of that of the two nondysmenorraeic 
subjects. There was no apparent relationship between 


total menstrual fluid and total menstrual PG released in . 


a menstruation. 

In a double-blind, cross-over clinical trial, there was 
good to excellent relief of the menstrual cramps and 
symptoms associated . with dysmenorrhea in .c-cles 
when ibuprofen was given. There was poor or mim mal 
relief of the dysmenorrhea when a placebo was g-ven. 
This was the assessment observed by both the paient 
and the single clinician-investigator. The severity oz the 
pain decreased in direct proportion to the relie af- 
forded by ibuprofen, while the placebo did not appre- 
ciably decrease the pain of dysmenorrhea. The pla- 
cebo-treated cycles were similar to the control c: cles. 
The clinical assessments are summarized in Fizs. 2 
and 8. ; 

Relief of dysmenorrhea by ibuprofen was assoc ated 
with a reduction in menstrual PG release. Tale II 
shows that, on the average, in cycles when ibup ofen 


"was administered, total menstrual PG release wzs re- 
duced threefold to fourfold. The amounts of men- : 


strual PG released in placebo-treatéd cycles were es- 
sentially similar te those released i in the control cycles. 
The effect of ibuprofen therapy-on menstrual flucl was 
not consistent. In some ibuprofen-treated. cyces, a 
slight-reduction (about 10%) in menstrual fluid vclume 
was observed. Placebo treatment had no significent ef- 
fect on menstrual fluid volume. 

. In individual patients, there was a remarkable -orre- 
lation between the severity of menstrual pain, as as- 
sessed daily by the patient, and the level of merstrual 
PG released during the corresponding period. Tne re- 


. ; A : : 
sults from one representative patient in one com plete, 


controlled, double-blind, cross-over study are shcwn in 


. Fig. 4. 
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Comment 


This study demonstrated that there is an increase in 
the total amount of PG released in the menstrual fluid 
in women who have severe primary dysmenorrhea. 
However, there are subjects who have severe pelvic 
cramps or discomfort but whose menstrual PG levels 
are not significantly elevated. Therefore, it is conceiv- 
able that some forms of severe primary dysmenorrhea 
are associated with increased menstrual PG while other 
forms are not. Significantly higher than normal con- 
centrations of PG have been reported in samples of the 
endometrium obtained by endometrial biopsy, ? 
in endometrial jet washings,’ and in the menstrual 
fluid.” * © [n this clinical trial, we chose to monitor total 


_ PG bioactivity in the menstrual fluid by bioassays rather 


than to measure specific PGs by radioimmunoassays. 
Since specific antisera for many PGs and their active 
metabolitzs are not available, we believe that it is more 
relevant to relate our clinical observations to the total 
PG bioactivity in the menstrual fluid. A close correla- 
tion was found between dysmenorrhea and a high level. 
of menstrual PG activity. The findings in the present 
study thus enlarge upon and confirm earlier prelimi- 
nary observations of increased menstrual PG in severe 
primary dysmenorrhea.® A recent review on primary 
dysmenorrhea favors and supports the concept that in- 
creased PG production and release by the endome- : 
trium results in excessively increased uterine contrac- 
tions in patients with dvsmenorrhea, leading to uterine 
ischemia. pain, and cramps.™ The systemic effects of 
PG, such as nausea, vomiting, diarrhea, dizziness, and 
headache, can account for the remaining ii as- 
sociated with dysmenorrhea. z 
In this controlled, double-blind, cross-over study 
usinga placebo and ibuprofen, the latter is shown to be 
effective in relieving the pain and associated symptoms 
of dysmenorrhea together with a significant reduction 
in menstrual fluid PG. While several studies have sug- 
gested that PG synthetase inhibitors such as indometh- 


‘acin, mefenamic acid, tolfenamic acid, flufenamic acid, 


and sodium naproxen have an analgesic effect in reliev- 
ing dysmenorrhea, few of these studies were con- 
trolled, double-blind, cross-over trials using a placebo 
and the compound under study. Two of these studies 
reported a decrease of PG concentration in single 
samples‘of menstrual fluid during treatment with PG 
synthetase inhibitors, ! but there was no measure- 
ment cf total mensirual PG released. The actual" 
change in menstrual PG activity, therefore, could not 
be ascertained. The present study, first communicated 
in our preliminary report, clearly demonstrates that 
the PG synthetase inhibitor ibuprofen lowers men- 
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strual PG by threefold ‘to fourfold and concomitantly 
relieves primary dysmenorrhea. The present study also 
shows that there is a strong correlation between the 
severity of dysmenorrheic symptoms and the level of 
menstrual fluid PG released during the corresponding 
period. l l 


The assessments of relief from dysmenorrhea by the ` 


patient and the clinical observer are usually similar. 
The scores for pain and for relief of dysmenorrhea by 
the clinician clearly show two different types of men- 
strual cycles; there-is good to excellent response in all 
cycles where ibuprofen is used while only poor or no 
relief is obtained in the cycles when a placebo is given. 
‘Similarly, menstrual fluid PG levels decline significantly 
only in cycles when ibuprofen is given but remain un- 
changed in cycles when a placebo is given. 

The total amount of PG released in the menstrual 
fluid for each day throughout each menstruation shows 
good correlation with the total global evaluation of pain 
relief for that day. However, the levels of PG in the 


menstrual fluid on the first day are in some. instances ' 


not so clearly related to the severity of menstrual 
cramps noted for that day. This is probably to a large 
extent due to the menstrual flow's commencing late in 
the day; giving a smaller collection of menstrual fluid 
for the first day. Thus, increased menstrual fluid PG is 


probably a major factor in primary dysmenorrhea, 


since relief is obtained when menstrual fluid PG is sup- 
pressed. In this respect, it is noteworthy that endoper- 
oxide intermediates in the PG biosynthesis pathway 
as well as PGE in high concentrations have pain- 
Producing properties while PGF and PGF in low con- 
centrations sensitize pain fibers to mechanical and 
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Independent microscopic review of the most cellular and pleomorphic areas of 84 smooth muscle 
tumors of the uterus by two pathologists yielded 23 leiomyosarcomas, 43 cellular leiomyomas, 16 
bizarre leiomyomas, and two intravenous leiomyomas. Greater than 5 mitotic figures/10 high-power 
fields (hpf) correlated with malignant clinical behavior, but this occurred in only 75% of the 
leiomyosarcomas. Five cases with fewer than 5 mitoses/10 hpf pursued a malignant course. The 
mean age of the patients with malignant tumors (52.5 years) was similar to the mean age of those 
with bizarre leiomyomas (48.0 years) but those patients with cellular leiomyomas were significantly 
younger (42.0 years; p < 0.01). Gross evidence of extrauterine extension was diagnostic of 
malignancy as was vascular invasion by anaplastic tumor. Fifteen of the 19 patients with 
leiomyosarcoma died of disease at an average of 28 months postoperatively. Inadequate sampling 
and interobserver variation are discussed. (AM. J. OBSTET. GYNECOL. 135:109, 1979.) 


SMOOTH MUSCLE uterine tumors are not diagnostic 
problems to a pathologist unless they show increased 
ceilularity, mitotic activity, or atypia. Several studies! ? 
point out the singular importance of mitotic activity in 
assessing prognosis. Others* ? question the reliability of 
*such counts. In this study, the clinical and histologic 


features of 84 "problem" tumors are reviewed. 


Material and methods 


The clinical features of all unusual smooth muscle 
tumors of the uterus submitted in consultation to the 
Canadian Tumour Reference Centre (C.T.R.C.) be- 
tween 1949 and 1975 were reviewed by one observer. 
This observer selected one to three slides from the 
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most anaplastic areas of these tumors for independent 
review by two pathologists, who were unaware of clini- 
cal details. T'wo typical intravenous leiomyomas were 
excluded. Cellularity and microscopic pleomorphism 
were graded on a scale of 1+ to 3+ according to refer- 
ence photomicrographs (Figs. 1 and 2). Vascular inva- 
sion, intranuclear cytoplasmic inclusions, and bizarre 
multinucleated giant cells (Fig. 3) were recorded. Mi- 
totic figures were counted in 40 high-power fields 
(hpf) in the most pleomorphic, cellular areas. A high-" 
power field was defined as a x 400 magnification using 
a X 10 wide-field eyepiece and a x40 flat-field objective 
lens. The count used for diagnésis; expressed as mi- 
toses/10 hpf, was the average of the counts of the two 
observers. The tumors were classified by the following 
criteria: 

l. Leiomyosarcoma included 1+ to 3+ cellularity, 
2+ to 3+ atypia, and greater than 5 mitoses/10 hpf, 
with or without vascular invasion. Origin in a pre- 
existing benign leiomyoma was based on the criteria of 
Silverberg.* 

2. Cellular leiomyoma included 1+ to 3+ cellularity; 
1+ to 2+ atypia, and less than 5 mitoses/10 hpf. ' 

3. Bizarre leiomyoma included 1+ to 3+ cellularity, 
2+ to 3+ atypia with frequent multinucleated giant . 
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Fig. 1. Cellularity scale illustrating 1+ (a), 2+ (b), and 3+ (c) 
hypercellularity. (x300.) 


cells, and less than 5 mitoses/10 hpf. "Epithelioid 
leiomyomas" were included in this category? 


Results 


. 
By the above criteria and with consideration of the 


clinical features, there were 23 leiomyosarcomas, 43 
cellular leiomyomas, and 16 bizarre leiomyomas. 

Age of patients. The mean age of the leiomycsar- 
coma patients (52.5 years; range 26 to 86 years) was not 
significantly different from that of the bizarre leiomy- 
oma group (48 years; range 22 to 74 years) but was 
significantly different from that of the cellular ieio- 
myoma group (42 years; range 21 to 66 years) (5tu- 
dent's t test: t = 3.35, p = 0.01). 

Pathology. The gross features are summarized in 
Table I. The largest tumor was a 25 cm cellular 
geiomyoma. 

The microscopic features are presented in Table H. 

The clinical and pathologic features of the leiomyo- 

e sarcomas are detailed in Table III. One sarcema 
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Fig. 2. Cellular atypia scale illustrating 1+ (a), 2+ (b), and 3+ 
(c) cellular atypia. (x 300.) 


showed convincing evidence of origin within a benign ° 
leiomyoma. Five cases which were diagnosed as benign 
tumors by our criteria behaved in a malignant fashion. 
One case is reported here to illustrate the unusual na- 
ture of this latter group. 


Case report (CTRC 14554). A solitary 184 gm “fibroid” 
was circumscribed within the hysterectomy specimen of 
a 50-year-old woman who had complained of pelvic 
discomfort. Grossly it measured 8 by 9 cm and had 
areas of necrosis within it but no evidence of ex- 
trauterine extension or infiltration of the myometrium. 

Microscopic examination showed areas of numerous 
bizarre giant mononucleated and multinucleated cells 
alternating with areas of uniform spindle-shaped cells 
and round cells with clear cytoplasm and distinct cell 
borders (Fig. 4). Necrosis was noted in one section. T:he 
mitotic count was 1/40 hpf of the most cellular area. 
Consultant pathologists’ diagnoses at that time were 
divided between leiomyosarcoma and Bizarre leiomy- 
oma, with most favoring the latter. . 

The patient returned after 2 years and 4 months 


Fig. 3. Bizarre leiomyoma with intranuclear cytoplasmic inclusions. This 49-year-old woman was 
alive with no evidence of recurrence 7 years after hysterectomy. (x 384.) 


Table I. Gross pathologic findings 







Cellular 
leiomyoma 


Leiomyo- 
sarcoma 
(23 patients 





Location: 
Submucosal 6 2 0 
Intramural 9 29 14 
Subserosal 3 6 1 
Not stated 5 6 1 
Size* (cm) 9.0/3-23 6.5/1-25 6.7/1.5-16 
Not stated 6 Patients 2 Patients 0 
Extrauterine exten- 8 (35961) 0 0 
sion noted 
e Presence of other 5 (22961) 15 (36%t) | 8 (50961) 


leiomyomas noted 


*Mean diameter/range. 
t Percent of total. 


with persistent cough, hemoptysis, and multiple lung 
lesions on x-ray film. Despite chemotherapy she died 
after 4 months. 

Autopsy showed numerous lung metastases and 
bronchopneumonia. Considerably more mitotic activity 
was shown by the lung nodules than by the primary 
tumor. 


Interobserver correlation. The two pathologists 
showed correlation of assessment of cellularity and 
* atypia to within one degree. Mitotic counts were within 
2/10 hpf in all the benign tumors. In the sarcomas 
there was a wider range, with the largest difference 
being 12 versus 32.25 mitoses/10 hpf. By the adopted 
criteria the overall agreement on diagnosis was 95% 






Table II. Microscopic pathologic findings 






Leiomyo- | Cellular Bizarre 
sarcoma | leiomyoma | leiomyoma 
(23 cases) | (43 cases) | (16 cases) 






Cellulanity: 
1+ 
2+ 
3+ 5 7 1 
Atypia: 
1+ 0 11 0 
2+ 9 32 3 
3+ 14 0 13 


Mitoses/10 hpf* 

Hemorrhage and/or 
necrosis 

Vascular invasion 5 (22961) 0 0 

Bizarre giant cells pres- 15 (65961) 12 (28961) 14 (88961) 
ent > 


8/0-22+ 1/0-1 1/0-2 
19 (83%t) 14 (33%t) 3 (19961) 


Intranuclear cytoplas- 9 (39961) 0 8 (50953) 
mic inclusions ' 
Suspected origin in 1 (4%3) - - 


benign leiomyoma 


*Mean/range. . 


*Includes five tumors with mitotic counts of less than 5/10 
hpf which pursued a malignant course. These are elaborated 
on in Table III. 


Percent of total. 


(80/84). In four cases at variance the relative mitotic 
counts were 2/10.5, 2.5/10.25, 4.75/6.25, and 4.75/ 
15.75. 'The first two of these patients were alive and 
well at 3 years and 2 months and 13 years and 10 
months while the third patient died at 9 months and* , 
the fourth was lost to follow-up. 

Prognosis. Most of our patients who subsequently : 
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Fig. 4. Leiomyosarcoma from case report showing clear cells (a) and 3+ atypical cells with in- 
tranuclear cytoplasmic inclusions (b). Note the unusual lack of mitoses. (x 240.) 





Table III. Prognosis of patients with leiomyosarcoma 


Time from Tumor Mitoses Extrauterine 
Age (yr.) surgery (m».) size (cm) (per 10 hpf) Atypia | extension 
47 29 4 8 3+ No 






Vascular 





invasion 
Alive with no recurrence No 
26 38 ? 6 2+ No No 
. 48 108 9 8 2+ Yes No 
60 166 10 6 2+ No Yes 
Alive with recurrence 49 30 23, 3” 3+ No No 
Died of tumor: 

«50 yr. of age at initial — . 36 D 15 15 2+ Yes Yes 
surgery (mean sur- 39 126 Bio n 11 2+ Yes No 
vival = 26 months) 41 ‘ 9 5.5 6 2+ No No 
43 13 8 13 3+ Yes No 

49 10 8.5 22 3+ No No e ° 
50 yr. old or older at 50 45 9 tt 3+ No No 
initial surgery (mean 53 14 7 7 YE No Yes 
survival = 33 months) 55 32 8.5 8 34 No No 
56 48 4 ]* 34 No No 
. 58 34 7 0* 34 No No 
63 10 12 11 2+ No No 
65 34 ? 10 3+ No No 
67 38 ? 11 3+ No Yes 
P 71 4 3 6 3+ Yes No 

7 . 86 4 ? 2* 24 Yes No. 

No follow-up 4 32 - 6 10 2+ No No 
52 - 14.5 ll 34 Yes Yes 
61 - ? 16 2+ Yes No 


* Initially diagnosed as benign tumors. 


. died of tumor had evidence of recurrence by 2 years. Four of five patients with tumors having mitotic 
e Therefore, follow-up of less than 2 years was con- counts of less than 5/10 hpf died at 4 months to 4 years 
sidered inadequate. Twenty-one cases fell into this from diagnosis. The other had a local recurrence and is - 
category. still alive at 2% years. All five tumors were inadequately 
e © -All 4 patients with leiomyosarcoma alive without re- sampled with only two to five blocks taken for lesions 
currence at last follow-up had mitotic counts between 6 ranging from 4 to 23 cm in diameter. i 
and 8/10 hpf. The remaining 15 patients died of tumor, with survi- 
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val times of 4 months to 10 years, with only one living 
beyond 4 years. Average survival times differed only 
slightly between patients over 50 years of age (26 
months) and patients less than 50 years of age (33 
months). 

Four patients with cellular leiomyomas died, one 
during initial surgery and three with intercurrent dis- 
ease at 5 to 8 years. The remaining 26 patients were 
alive without recurrence at a mean follow-up time of 
7.5 years. 

One patient with a bizarre leiomyoma died of metas- 
tases from an ovarian carcinoma at 2% years. Ten pa- 
tients were alive without recurrence at an average of 
7.0 years. 


Comment 


The large number of uterine smooth muscle tumors 
assessed at the C. T. R.C. afforded an opportunity to 
assess the prognostic features noted by others.!'-? 

Although age has been suggested as the best prog- 
nostic indicator,? this study as others! ? showed a wide 
degree of age overlap between diagnostic categories. 
Five of the 15 deaths attributable to leiomyosarcoma 
occurred in patients under 50 years of age. 

From the data in Table I it is evident that the location 
in the uterine wall, maximum tumor diameter, and 
presence of other leiomyomas were not helpful prog- 
nostic features. 

Extrauterine extension was diagnostic of malignancy 
but was a rare finding. It must be evaluated carefully to 
exclude intravenous leiomyomatosis, '? leiomyomatosis 
peritonealis disseminata,' and benign metastasizing 
leiomyoma." !3 These conditions have a much better 
prognosis and do not warrant the aggressive therapy 
directed to a leiomyosarcoma. 

The classification in this study utilized the mitotic 
count as the chief diagnostic criterion." Previous stud- 
ies have demonstrated its prognostic significance,!'-? 78 
while other classifications have incorporated degrees of 
cellular atypia as the prime differentiating feature with 
mitotic counts having lesser significance.* ? 

Two problems encountered in using the mitotic 
count as a major criterion were slide-to-slide variation 
and interobserver variation. Slide-to-slide variation has 
been emphasized previously® !? and has formed the 
basis for the recommendation that a minimum of 10 
sections be taken randomly from a suspicious tumor. 
Tumors greater than 10 cm in diameter require one 
section for every centimeter of maximum dimension. 
By these criteria none of the five cases which were 
misdiagnosed as benign were adequately sampled and 
this may explain the diagnostic problems. Wide in- 
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terobserver variation of mitotic counts has been e 
phasized by Silverberg’ as a cause for concern when the 
mitotc countis the sole indicator. The widest variations 
in this series occurred in extremely pleomorphic 
tumors with many nuclei showing karyorrhexis and 
pyknosis. Fortunately these lesions also show many un- 
equivocal mitoses, As noted previously, there are rare 
tumors in which mitotic counts are unreliable because 
of the overshadowing cytologic atypia.' This suggests 
that each pathologist should know whether he is rela- 
tively a low, average, or high “mitosis counter.” Despite 
differences in mitotic counts, there was diagnostic 
agreement in 95% of cases. 

Hemorrhage and/or necrosis has been noted previ- 
ously to have prognostic implications in certain rare 
forms of leiomyoma." This feature was present in 83% 
of the leiomyosarcomas and in 33% of cellular and 19% 
of bizarre leiomyomas. It was therefore of little value in 
discrimination. 

Intranuclear cytoplasmic inclusions have been inter- 
preted as being suggestive of malignancy.* Although 
present in 39% of our series of leiomyosarcomas, they 
were also noted in 50%. of the bizarre leiomyomas and 
hence do not correlate with malignancy. 

Although vascular invasion by anaplastic cells is one 
feature which correlates well with prognosis, it was in- 
frequently present (22% of leiomyosarcomas) and 
therefore was of limited value. Only one case of leio- 
myosarcoma revealed features interpreted as evidence 
of origin in a benign leiomyoma by Silverberg’s* 
criteria. This low frequency is similar to that of other 
studies where specific microscopic criteria have been 
used» 7 

Survival times in this group of patients with leiomyo- 
sarcoma were short. Fifteen of 20 patients with a mini- 
mum of 2 years of follow-up died of tumor. The num; 
ber of patients known to be alive at 5 years was only 
three of 20 or 15%, and one of these eventually had a 
recurrence and died 10J years after the original diag- 
nosis. Although the numbers are"small they are compa- 
rable to those of Christopherson and associates! who 
calculated a 20.7% 5 year survival rate. In the series of 
Kempson and Bari? 13 of 19 patients were known to 
have died of tumor at times ranging from 1 week to 12 
years after diagnosis. 

From this study it can be seen that no single mi- 
croscopic feature is uniformly predictive of a benign 
prognosis. The finding of more than 5 mitoses/10 lipf 
correlates well with malignant clinical behavior but maye 
not be present because of inadequate sampling or may ° 
not be detected because the observer is a “low mitosis 


counter.” In borderline tumors adequate sampling i E 
. i 
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essential to identify the most pleomorphic areas or vas- 
e : ; 
cular invasion. 
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Electrocoagulation of pelvic endometriotic lesions i 
with laparoscopic control 


* H. M. HASSON, M.D. 
Chicago, Illinois 


Twenty-eight patients presenting with initial complaints of infertility or chronic pelvic pain were found 
to have pelvic endometriosis at laparoscopy. Destruction of the endometriotic lesions by means of 
electrocoagulation was performed via laparoscopy in a group of 19 patients. The remaining nine 
patients did not undergo such management. In the treatment group, seven of the 11 patients with 
chronic pain experienced complete relief of their symptoms, and six of the eight patients with 
infertility became pregnant postoperatively. Patients in the control group had a less favorable 
outcome. Only one of five patients with chronic pain had relief and one of four patients with infertility 
became pregnant following laparoscopy without cauterization. Electrocoagulation of pelvic 
endometriotic lesions under laparoscopic control appears to be satisfactory for the management of 
selected patients with chronic pelvic pain or infertility. (AM. J. OBSTET. GYNECOL. 135:1 15, 1979.) 


INCREASED UTILIZATION of laparoscopy in the in- gery and could not be reached. Another pauent with 
vestigation of patients presenting with chronic pelvic chronic pelvic pain and minimal endometriosis that was 
pain and infertility has frequently uncovered evidence not cauterized was also lost to follow-up shortly after 
of endometriosis.'-? Many pelvic endometriotic lesions the surgery. Two infertile patients (one with moderate 
can be destroyed by means of electrocoagulation per- and one with fairly extensive endometriosis) who did 
formed with laparoscopic control. The effect of such a not have electrocoagulation of the lesions were lost to 
management on clinical outcome is analyzed in this follow-up in less than 6 months. Neither was pregnant 
report. at the time of last contact. 


Infertile women with pelvic endometriosis associated 


Material and methods with anovulation, bilateral tubal obstruction, or male 


I have performed laparoscopy on 200 patients pre- infertility were to be excluded in order to remove the 
e senting with initial complaints of infertility or chronic confounding effects of these factors on the analysis. 
pelvic pain. Twenty-eight of these patients were found However, these criteria did not apply to the present 
to have pelvic endometriosis. They form the basis of sample. The diagnosis of chronic pelvic pain was made 
this report. Seven other patients presenting with simi- when the patient complained of lower abdominal pain 
lar complaints and laparoscopic findings were excluded combined with dysmenorrhea and/or dyspareunia for 
from the study. Of these, three patients with chronic a period greater than 6 months. The symptoms were 
pelvic pain had extensive disease requiring laparotomy associated with pelvic findings suggestive of endome- 
immediately following the laparoscopy and four pa- triosis in seven of the patients ihichtded in the study. 
tients were lost to follow-up. One patient with chronic Infertility was defined'as the inability to conceive after 
pelvic pain and fairly extensive endometriosis that was l or more years of unprotected sexual intercourse with 
cauterized, moved out of the state shortly after the sur- a fertile male partner. Laparoscopic examination of 
From the Departments of Obstetrics and Gynecology, patients with unexplained infertility was undertaken 
Grant Hospital of Chicago, and Northwestern University after preliminary investigations were completed. Pa- 
uU cod ! | tients in the study were followed up from 6 months to 

ee at a meeting of the Chicago Gynecological more than 4 years. . 
Y Electrocoagulation of the pelvic endometriotic le- 

Received for publication August 30, 1978. sions was carried out in 19 of the 28 patients. These 

1 Revised Qctober 3, 1978. were designated the "treatment" group. The remain- ° 

o Accepted October 9, 1978. ing nine patients underwent diagnostic laparoscopy 
5 Reprint requests: Dr. H. M. Hasson, 2424 N. Clark St., without associated electrocoagulation. These patients * + 

Chicago, Illinois 60614. comprised the nontreated or “control” group. The ab- 
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Table I. Summary of clinical findings and outcome of 16 patients presenting with chronic pelvic pain, who were 
fund to have endometriosis at laparoscopy and managed with cauterization or no cauterization 












Patient characteristics 


Study 
serial No. 


Control series: no cautery 


01 26 White 0 — 
02 28 Black 4 + 
06 39 Black l 

11 24 Black 2 + 
24 25 Black 0 + 

Treatment series: Cautery 

04 33 White 0 + 
05 24 Black 3 + 
09 24 White 0 + 
13 34 White 2 + 
14 33 Oriental 0 + 
15 32 Black 0 - 
18 27 Black 9 = 
21 42 White 5 3 
23 25 White 2 B 
27 18 White 0 * 
28 29 White 2 * 


Location of endometriotic lesions 


Uterosacral Pelvic 
Age Race Parity lizaments peritoneum Ovaries 


Extent 
of disease* 


Presence 
of adhesions 









+ - - l 
+ - - 2 
* - * 2 

- - l 
+ - - 2 
- - * 3 
- - - 2 
* - - 3 
+ - - g 
+ + + 3 
+ - * 3 
+ - + 3 
+ 5 + 3 
- - - l 
- * - 3 


*Extent of disease based on clinical judgment: 1 = Minimal; 2 = moderate; 3 = fairly extensive. 
+Pertinent events were recorded according to temporal proximity to initial laparoscopy in months. 


sence of electrocoagulation was related to the degree of 
the author's experience and location of the disease. For 
instance, endometriotic implants present in the pelvic 
peritoneum covering the rectum were not cauterized 
for obvious reasons. 

The diagnosis of endometriosis was based on the 
presence of one or more of the following: (1) endome- 
triotic or chocolate cyst of the ovary, (2) endometrial 
implants in the pelvic peritoneum with the characteris- 
fic bluish or burned match appearance, and (3) nodules 
of uterosacral ligaments. Biopsies were performed fre- 
quently but not routinely. However, lesions other than 
those described were listed as endometriosis only when 
confirmed by biopsy. No diagnoses of endometriosis 
were made on the basis of the presence of adhesions 
alone. 

A unipolar system of electrocoagulation was em- 
ployed exclusively. The instruments were manipulated 
through a 5 mm sleeve introduced through a second 
incision. Second-look laparoscopy procedures were not 
performed on treated patients in the absence of symp- 

toms or pelvic findings. 

Results 

A summary of the patients, the findings, and the 
clinical outcome is presented in Tables I and II. Pa- 


tients varied in age from 18 to 42 years; 17 were 
white, nine were black, and two were oriental; 16 were 
nulliparous and 12 parous. Sixteen patients presented 
with initial complaints of chronic pelvic pain and 12 
with infertility. Endometriosis was noted in the utero- 
sacral ligaments in 17 patients, in the pelvic perito- , 
neum in 17 patients, and in the ovaries in seven pa- 
tients. Pelvic adhesions varying from minimal to fairly 
extensive were present in 15 patients. Endometriotic 
lesions were observed in a single site in 16 patients and 
in multiple locations in 12 patients. The extent of dis- 
ease was clinically assessed on the basis of the number 
and size of the lesions and the extent of associated 
adhesions. The disease was considered to be minimal in 
five patients, moderate in nine, and fairly extensive in 
13 patients. No complications were noted as a result of 
the laparoscopic surgery. 

Electrocoagulation of endometriotic lesions was car- 
ried out with laparoscopic control in 11 patients with 
chronic pelvic pain. Seven of the patients experienced 
prompt relief of their symptoms. None of these pa- 
tients received postoperative hormones. Two had 
further surgery; one patient conceived 2 months fol- 
lowing the laparoscopic cauterization and had a post- 
partum tubal ligation. Subsequently, she developed 


menometrorrhagia. Pelvic pain recurred 30 months 
* 
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Postopera- 
tive hormones 


Clinical outcome: Pain relief, 
subsequent events, + and remarks 


None for 6 mo., gradual relief thereafter. 
None, hysterectomy at 18 mo. 

None, hysterectomy at 6 mo. 

None, hysterectomy at 4 mo. 

Slight relief, followed up by internist 


+++] 


F Prompt relief 

= Prompt relief, pregnancy at 2 mo., post- 
partum tubal ligation, recurrent pain at 
30 mo., hysterectomy at 36 mo. 

+ None, laparotomy at 1 mo., no subsequent 
relief, anxiety neurosis 

= None, followed up by family physician 

E Prompt relief 

E Prompt relief, hysterectomy at 18 mo. for 
carcinoma in situ of cervix 

E: Prompt relief 

= Prompt relief 

+ None, slight relief with hormones, hys- 
terectomy at 4 mo. 

E None, anxiety neurosis 

= Prompt relief 


——————————————— 


after the laparoscopic surgery. Vaginal hysterectomy 
was performed 36 months after the laparoscopy. Tis- 
sue examination failed to reveal endometriosis. The 
other patient was free of symptoms when the diagnosis 
of cervical carcinoma in situ was made 18 months 
following laparoscopic cauterization. Abdominal hys- 
terectomy was performed. The tissue report showed 
residual endometriosis. Four of 11 patients in the cau- 
terization group did not have satisfactory relief of their 
symptoms. Medroxyprogesterone acetate was given to 
two patients postoperatively but failed to control pain 
in either case. Both patients required additional sur- 
gery within a short period of time. It was difficult to 
evaluate the complaints of two patients with docu- 
mented anxiety neurosis; one had hormonal therapy 
and the other did not. A second laparoscopy was per- 
formed in Case No. 14 in the study approximately 
4 years after the initial procedure to investigate an 
asymptomatic 5 cm pelvic mass. The mass was found to 
be a cornual leiomyoma. No pelvic endometriotic le- 
sions or adhesions were present in this patient at the 
time of the second laparoscopy. 

Of the five patients with chronic pelvic pain who had 
diagnostic laphroscopy without associated cauterization 
of tht endometriotic lesions, one patient became symp- 
tom free 6 months after the laparoscopy. Evidence of 
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endometriosis in this patient consisted of a solitary 
black nodule, 3 mm in diameter, in the left mesoovæ 
rian pedicle. Three other patients in this group under- 
went hysterectomy and the final patient was managed 
with hormonal therapy with equivocal results. 

Six of the eight patients with infertility and pelvic 
endometriosis who were managed with electric cau- 
terization under laparoscopic vision became pregnant. 
The interval between the laparoscopic surgery and 
conception varied from 1 to 9 months. Conception oc- 
curred at 1, 1, 2, 4, 5, and 9 months, respectively. No 
medications were administered to this group postop- 
eratively. Two patients did not conceive. One patient 
was divorced approximately one year after the surgery 
and she was subsequently placed on a regimen of oral 
contraceptives upon her request. The other patient 
had minimal endometriosis of the anterior leaf of the 
board ligament and several small uterine leiomyomata. 
Her husband was re-evaluated subsequent to the sur- 
gery and found to have borderline seminal defects that 
were not present previously. 

One of the four patients in the infertility control 
group became pregnant 1 month after diagnostic lap- 
aroscopy. She had endometriosis of the right utero- 
sacral ligament which was not cauterized. The remain- 
ing three patients did not conceive. 

Analysis of the data revealed a positive correlation 
between cauterization of the pelvic endometriosis and 
the clinical outcome (Table III). The study data were 
analyzed further to determine whether factors other 
than cauterization had an appreciable effect on the 
clinical outcome. With one exception, no patterns 
could be established. The presence of uterosacral le- 
sions did appear to influence the clinical outcome in 
patients with chronic pelvic pain as shown in Table IV. 
In the group who had electrocoagulation, patients who 
did not have uterosacral lesions experienced prompt 
pain relief, whereas only half of the patients who had 
uterosacral lesions did experience pain relief. On the 
other hand, none of the patients who had uterosacral 
lesions and no cauterigatioh was relieved of pain. All of 
these results must be considered preliminary in nature 
because of the small size of the sample. 


Comment 


The results obtained in this small series of patients 
with pelvic endometriosis managed by endoscopic elec- 
trocoagulation, are reassuring. However, it should, be 
emphasized that not all endometriotic implants are 
amenable to cauterization and that the use of elec? 
trocautery is time consuming and potentially hazard- 
ous. The technique is not recommended for the occa- ^ 
sional endoscopist or for those who axe not familiar 
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Table II. Summary of clinical findings and outcome of 12 patients presenting with infertility, who were found 






Study 
serial Uterosacral Pelvic 
Age | Race | Parity | ligaments | peritoneum | Ovaries 
Control series: No cautery 
03 25 White 0 * — - 
08 30 White 0 = + -— 
17 3] White 1 + + 
20 20 Black l + — - 
Treatment series: Cautery 
07 29 White 0 aa — + 
10 29 Oriental 0 + + - 
12 25 White 0 - + -— 
16 19 White 0 + E — 
19 26 White 0 x + + 
22 22 Black 0 + - - 
25 99 White l - + = 
26 29 White 0 - - + 





Presence | Extent 
of of 
adhesions | disease* Clinical outcomet 


te have endometriosis at laparoscopy and managed with cauterization or no cauterization. 


Patient characteristics Location of endometriotic lesions 













No conception 


No conception 


+ 2 
+ 9 No conception 
"e 3 
1 Pregnancy at 1 mo., term delivery 


+ 3 No conception, oral contraceptives started 
at 14 mo. (divorce) 

+ 3 Pregnancy at | mo., term delivery 

+ 2 Pregnancy at 5 mo., spontaneous abortion; 


pregnancy at 12 mo., spontaneous abortion 
Pregnancy at 4 mo., term delivery, by 
cesarean section 


| 
N 


an 3 Pregnancy at 2 mo., preterm delivery 
zh 3 Pregnancy at 9 mo., currently 20 wk. 
x 1 No conception 

T 3 Pregnancy at 1 mo., currently 36 wk. 





*Extent of disease based on clinical judgment: 1 = Minimal; 2 = moderate; 3 = fairly extensive. 


+Pertinent events were recorded according to tempora! proximity to initial laparoscopy in months. 


Table III. Comparison of clinical outcome of 28 
patients with pelvic endometriosis managed 
with and without electrocoagulation with 


laparoscopic control 











Treatment 
group (cautery) 


No. of 
patients % 


Control group 
(no cautery) 


No. of 
patients 





Clinical outcome 


Chronic pelvic pain: 11 100 5 100 
Pain relieved T 64 It 20 
Pain not relieved 4 36 4 80 

Infertility: 8 100 4 100 
Pregnancy occurred 6 ris) 1 25 
Pregnancy did not occur 21 25 3 75 





z 

*One patient developed recurrent symptoms 30 months 
after laparoscopy procedure. 

Patient continued to have pain for 6 months. Subsequently 
gradual relief of pain was noted. 

One patient was placed on aregimen of oral contraceptives 
14 months after proçedure, following divorce. 


with the general principles of electrosurgery as well as 
the specific limitations of available equipment. 

In this study, the effect of destruction of the en- 
dometriotic lesions and lysis of adhesions on pain re- 
lief was clearly demonstrated. Pain relief occurred 
_promptly after laparoscopic surgery in seven of 11 pa- 
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Treatment group | Control group | All 
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Clinical outcome No. of patients | No. of patients | (No.) 





No uterosacral lesions: 3 2 5 
Pain relieved 3 1 
Pain not relieved 0 l 


Uterosacral lesions present: 8 E 
Pain relieved 4 0 
Pain not relieved 4 
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Discussion 


DR. DONALD L. CHATMAN, Chicago, Illinois. I would 
like to begin my commentary by citing a statement by 
Mitchell and Farber! in Controversy in Obstetrics and Gy- 
necology. 


The term “endometriosis” presumably refers to a single 
disease entity, but the wide range in the distribution of 
the implants and the great variation in symptoms hinder 
a discussion of management in general terms. The 
specific problem to be treated must be delineated. The 
histology is unpredictable because of varying proportions 
of glands and stroma and because of the differences in 
responsiveness of individual implants to the steroid hor- 
mones, both of which make it nearly impossible to collect 
large numbers of similar cases and which affect the ther- 
apeutic results. Because the medical literature contains 
no well controlled studies of either the medical or surgi- 
cal management of endometriosis, the clinician must in- 
dividualize his cases and use common sense, with the 
help of the few clues that can be gleaned from the litera- 
ture, recognizing that many of these reports exhibit a 
personal bias. 


It is known that endometriosis is associated with in- 
fertility. However, the mechanism of that infertility is 
unknown. Several etiologies have been postulated. 
Anovulation has been implicated as a cause of infertil- 
ity in endometriosis. Tuboovarian distortion secondary 


° e to the disease has also been cited as a possible cause.” 


The inefficient pickup of the ovum as a result of the 
distortion of both ovary and tube, including the 
fimbriae, by the endometriosis has also been impli- 
cated.* None of these has been proved to be the true 
mechanism. Endometriosis also causes pelvic pain, 
often of a crippling and severely disabling nature. The 
mechanism for this is also unknown. In addition to the 
fact that endometriosis causes pain, there is also the 
fact that the painful manifestations of the disease are 
protean in nature, that is, small amounts of endome- 
triosis can cause the most severe, disabling pelvic pain 
in various forms, and large amounts of endometriosis 
can be virtually asymptomatic. The anatomic extent of 
the disease, then, does not necessarily correlate with 
the symptomatic manifestations of the illness. 

, Any therapy, therefore, is empiric and arbitrary and 
for that reason subject to failure. Long-term prospec- 
tive experience is of utmost importance. In addition, 
ideally, therapy should be applied in specific catego- 
rizeel situations by all investigators in order for proper 
evaluation of a specific therapy to be made. It is for this 

e reason that in the recent past attempts have been made 
to chssify endometriosis in anatomic terminology as is 
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currently done in the staging of most malignancies.'~* 
It is primarily in these first two areas that we find some 
difficulty with dissertation presented. Obviously, the 
numbers involved are too small for purposes of making 
definitive conclusions. There recently have become 
available at least three anatomic classifications used for 
purposes of staging endometriosis.'^? Neither of these 
was used in the study in question. Dr. Hasson stated 
that the extent of the disease was determined on the 
basis of his clinical judgment alone. More objective 
criteria might have been advantageous. 

Additionally, with reference to the classifications sys- 
tems, Dr. Hasson stated that endometriotic lesions were 
observed in a single site in 16 patients and in multiple 
locations in only 12 patients. He then classified 13 pa- 
tients as having extensive disease. It is very difficult to 
understand how endometriosis in a single location 
could be considered extensive disease. Furthermore, 
this is at variance with previous concepts of what 
should be considered extensive disease in endometrio- 
sis evidenced by the classifications systems mentioned 
above as well as the clinical evaluations offered in other 
situations by other investigators. 

As stated, the etiology of endometriosis and of the 
mechanisms of the symptoms that it causes is not 
known. It is, therefore, clear that methods of treat- 
ment, except for extirpative surgical procedures, can- 
not be logically devised. As in polycystic ovary syn- 
drome, where wedge resection appears to help in many 
cases, many forms of therapy have been applied to en- 
dometriosis and all enjoy some degree of success. It is 
partially for this reason that most clinicians realize thtat 
hormonal therapy is basically palliative and does not 
eradicate the disease. The same comment may be made 
for superficial cauterization of lesions which often ap- 
pear much smaller on the surface’ of the peritoneum 
than they are in the deep tissues. There may, therefore, 
be some basic problem with the technique used by Dr. 
Hasson in that cautery of a superficial implant is simply 
not a cure for endometriosis which penetrates into the 
deep tissues beneath the pelvic peritoneum. 

When the results have been considered in Dr. Has- 
son's series, 64% of his patients with chronic pelvic pain e 
experienced a prompt and complete relief of their 
symptoms following cautery. In addition 75% of the 
patients complaining of infertility became pregnant fot- x 
lowing the laparoscopic cautery treatment. In terms of 
pain, we are not privileged to know whether or not 
these patients specifically had spontaneous abdomina} - 
pain, dyspareunia, and/or dysmenorrhea. The specific 
responses of the patients to their illness and to the * 
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treatment may have been of some value. Additionally 
wf are not aware of whether or not the infertile pa- 
tients were primarily infertile or secondarily infertile. 
It has been shown by Acosta and associates? that con- 
servative surgery is effective in 40% of patients who 
- complain of primary infertility and in 6046 of patients 
who complain of secondary infertility. In addition, as 
far as infertility is concerned, Ranney* and others” ? 
have shown that there are several variables which 
influence effective conservative surgical treatment of 
endometriosis in terms of fertility. These are the dura- 
tion of infertility, the location of the disease, the extent 
or stage of the disease, whether infertility is primary or 
secondary, whether or not there is a previous history of 
attempted. surgical correction of the disease, and the 
presence of coexistent disease. None of these factors 
was outlined in Dr. Hasson's dissertation. 

In the literature pregnancy rates vary from 40% to 
90% following conservative surgery for restoration of 
pelvic anatomy in endometriosis depending on the au- 
thor. This wide range is probably a reflection of a lack 
of standardization of care and reflects the need for 
classification systems in prospective large series for de- 
termining the true effect of conservative surgery in en- 
dometriosis. Ranney* reported a particular technique 
of sharp dissection without cautery in a fairly extensive 
experience with an 80% success rate. Acosta and asso- 
ciates? using their anatomic classification of endome- 
triosis, found an overall cure rate of 45.7%, the mild 
cases showing a 75% success rate, the moderate cases, a 
50% success rate; and the severe cases, a 33.3% success 
rate. Their series of operations was also done with 
sharp dissection and without cautery in implants. 

In a recently published study by Garcia and David,” 
119 women with endometriosis and infertility were 
analyzed. This study utilized the method of Acosta and 
associates for classification of endometriosis and serves 
as a potential model for future studies in this area. The 
details of the study can be obtained by reviewing that 
particular article. Suffice it to say that a similar ap- 
proach might have been advantageous in the paper 
being reviewed here. 

'To address myself to the technique of laparoscopic 
cautery for destroying endometriotic implants, I would 
first like to comment that I have accepted for a leng 
time the concept of cautery of endometrial implants in 
the pelvis as a proper and therapeutic approach. I have 
also previously alluded to the "tip of the iceberg" phe- 
nomenon in which a small lesion in the pelvic perito- 
neum overlies a larger endometriotic implant. How- 
ever, there have been some serious doubts concerning 
the efficacy of cautery which have been brought to 
mind recently. It appears that cautery may be more 


e “dangerous than we suspected. In studying the patho- 


physiology of accidental thermal injuries to the gastro- 
intestinal tract, Wheeless* found consistently that the 
* area of coagulation necrosis injury in the various levels 
of the bowel wall extend well beyond the macroscopic 
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appearance of the intestine. Basically what he found 
was that the microscopic picture of the bowel 5 cm 
from the burn area also revealed tissue damage, al- 
though in most instances it was subclinical. I think that 
this particular finding is very important because of the 
fact that the pelvic structures which are cauterized dur- 
ing laparoscopy may be more extensive than the most 
well-intentioned operator sees, attempts, and believes. 
It is, therefore, reasonable to assume that undetected 
injuries may occur to adjacent structures when endo- 
metrial implants are being cauterized. It obviously de- 
pends to a great extent on the voltage which is used as 
well as the type of tip which is used for the cautery. 
Theoretically, the subclinical injury to other pelvic 
structures with cautery is more than simply possible. In 
addition there have been reports of ureteral injury in 
patients who have had uterosacral lesions of endome- 
triosis cauterized.? 

A corollary to this problem has been developed in 
some areas where it has been stated that because most 
endometrial implants are active only in their central 
portions it may be reasonable simply to cauterize the 
central core of any endometriotic lesion for effective 
treatment, the thought being that what surrounds the 
active endemetriotic lesion is fibrotic and inactive tis- 
sue. While this may be true, it certainly requires a great 
deal of preof. Experience has taught that the only ef- 
fective conservative surgical way to deal with endome- 
triosis is through the complete and thorough excision 
of those lesions which are visible. 

As a final comment I would like to say that the data 
presented here were obviously very honestly collected. 
Apparently, results were obtained almost as an after- 
thought. Dr. Hasson observed that the cautery he had 
undertaken in many cases had brought dramatic relief 


to a number of patients who had symptomatic endome- , 


triosis. As a result he then collected the data and began 
prospectively to study this problem in order to increase 
his information, While I have attempted to be con- 
structively critical of some facets of this study, I find it 
an interesting report. 
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DR. HASSON (Closing). I share Dr. Chatman’s con- 
cern about the potential dangers of laparoscopic elec- 
trosurgery of the type employed in this study. Such 
procedures should be performed exclusively by skilled 
laparoscopists possessing adequate knowledge of elec- 
trosurgical principles. 

I have sought to measure the extent of pelvic endo- 
metriosis in terms of amount of visible disease regard- 
less of anatomic distribution. Therefore, I was unable 
to use the classification systems cited by Dr. Chatman. 
For instance Acosta and associates classified any in- 
volvement of the uterosacral ligaments as severe 
endometriosis while I have considered such an in- 
volvement to be minimal, moderate, or extensive, de- 
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pending on the size and number of the lesions and the 
extent of associated adhesions. I agree with Dr. Chaf 
man that areas of pelvic endometriosis visualized 
through the laparoscope may represent the tip of an 
iceberg. Accordingly I have preferred to use a unipolar 
rather than a bipolar system of electrocoagulation. Un- 
ipolar coagulation extends deeper than bipolar coagu- 
lation, which is limited to the area between the jaws of 
the forceps. The same phenomenon may explain why 
some patients with uterosacral ligament lesions in this 
study did not experience pain relief when the lesions 
were cauterized. Recent data developed by Brooks and 
associates! appear to indicate that the uterosacral liga- 
ments are attached to the cervix and vagina along a 
much wider base than previously suggested. 
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Correlation of ultrasonic and endocrinologic 


assessment of human follicular development 


B. J. HACKELOER 
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Glasgow, Scotland 


Human ovarian follicular development measured by peripheral plasma hormone levels and ovarian 
follicular growth assessed by ultrasonic visualization of the ovary were compared and contrasted in 
apparently normally menstruating women. The linear correlation coefficient between the mean 
values for plasma estradiol and follicular diameter on day —5 to day 0 of 15 normal cycles was 

r = 0.968. When the individual paired data were subjected to multiple linear regression analyses (on 
days —5 to 0), r = 0.771. These good correlations show that ultrasound measurements of follicular 
diameter are valuable in the assessment of follicutar growth and development. Observations on 
apparently abnormal cycles are also discussed. Ultrasound measurement of follicular diameter 
offers an additional technique for the study of ovarian function. (AM. J. OBSTET. GYNECOL. 135:122, 


1979.) 


THE ACCURATE ASSESSMENT of follicular growth 
and development is important in the investigation and 
treatment of the infertile woman. In such patients it is 
essential that the techniques employed are noninvasive 
and have no potential for causing harm to an carly 
conceptus. Historically, assessment of follicular growth 
was made on the basis of total urinary estrogens' and 
more recently, since the advent of specific, precise, 
sensitive radioimmunoassays for steroid hormones, 
plasma 17g-estradiol (Es) levels have been used.? ? This 
information, although important in assessing all infer- 
tile women, is most critical in anovulatory patients, in 
whom ovulation is being induced using gonadotropin 


therapy, to determine when the ovulating dose of 
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human chorionic gonadotropin (hCG) should be given. 
In addition, an accurate assessment of follicular growth 
may assist in preventing multiple pregnancies. Estro- 
gen levels alone have not proved to be as valuable as 
was initially hoped and a more reliable means of de- 
termining the number of growing follicles and their 
maturity is desirable. èë 

Following the initial observations by Kratochwil and 
associates! that ovaries could be visualized by ul- 
trasound and that follicles could be identified, Hacke- 
lóer and co-workers? * successfully monitored the 
number and size of follicles in patients undergoing 
ovarian stimulation with gonadotropins. In view of 
these findings, an assessment was undertaken of the 
value of the ultrasonic technique as a determinant of 
follicular growth in normally cycling women. This 
paper compares ultrasonic and endocrinologic evalua- 
tions of follicular growth in such women. 


Methods 

Ultrasonic scanning of the ovary. In a previous re- 
port Hackelóer and Robinson’ described the technique: 
employed in identifying and measuring the developing 
follicle. In brief, the Emisonic 4200 ultrasonic ap- 
paratus was used with a 19 mm internally focussed 3.5 
MHz transducer. Using the full bladder technique* and 


with the uterus as a landmark, serial longitudinal scans 
e 
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Fig. 1. Ultrasonic scan of the human ovary on day 14 of the cycle, showing the "follicle" (F) as a clear 


cystic structure. Arrow: Cumulus oophorous. 


of the pelvis were made to either side of the midline. 
The follicle is recognized as a small cystic structure sur- 
rounded by tissue (ovarian) of relatively low-amplitude 
echo, which is itself surrounded by the more "dense" 
echoes of the posterior and lateral pelvic walls and the 
inferior surface of the bladder (Fig. 1). With integral 
electronic calipers the maximum diameters of the fol- 
licle may then be measured in both longitudinal and 
transverse planes. The mean of these measurements 
was used for the purpose of this analysis. Mea- 
surements were not normally made until the “follicle” 
was over 10 mm in diameter since it was considered 
that smaller structures could be confused with artifact 
echo-free areas. In normal patients “follicles” were 
found in only one ovary in any given cycle and with few 
exceptions only a single follicle was identified. Fig. 2 
shows sequential ultrasonograms of a developing “fol- 
licle" over a 9 day period in a patient with a regular 
28 day cycle. After maximum diameter was achieved 
(Fig. 2, C) rapid shrinking of the “follicle” occurred, 
with the appearance of internal low-amplitude echoes a 
few days later (Fig. 2, D). 

Hormone assay methods. Luteinizing hormone 
(LH), Ez, progesterone (P), and 17a-hydroxyprogester- 
one (17a-OHP) were assayed by specific, precise, and 
sensitive radioimmunoassays, without chromatogra- 
phy, using antisera raises respectively to hCG, E,- 
Ila-hemisuceinate—bovine serum albumin; P-1lla- 
henfsuccinate—bovine serum albumin, and 17a-OHP- 
7-0(carboxymethyl)oxime-bovine serum albumin. 


Table IA. Follicular diameters (millimeters) as 
measured by ultrasonic scanning during normal 


menstrual cycles (Group 1, n = 15) 


Day relative to LH peak 


Mean’) 155. 13:19164..17.5. 19.6. 198 143 1277 
SD 2 MID wane BO. ee. 52...57: "29 
SEM 13" 520.7 1.1 OR ORS). :116/- 2:3 2 1017 


Table IB. Plasma E; values (picograms per milliliter) 
during normal menstrual cycles (Group 1, n = 15) 


Day relative to LH peak 


Mean 143 160 193 223 263 233 125 114 
SD 25 31 29 545 46 35 33 4 
SEM 10 10 *8 13 14 9 13 2 





Tabie IC. Plasma 17a-OHP levels (nanograms 
per milliliter) during normal menstrual cycles 
(Group 1, n = 15) 


Day relative to LH peak 


1:04 0:99 1,227. 1-91 “1:63. 91,77 


Mean 1.24 1.00 
SD 0.72 705 gOS 041 0:31 0:42: 032,088 
SEM 0.29 0.16 0.10 0.12 0.09 0.11 0.13 0.14 
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Fig. 2, A and B. Sequential ultrasonograms of a developing follicle over a 9 day period in a woman 
with a fegular 28 day cycle. A: Day 12; B: Day 13; C: Day 14; D: Day 16—"cyst" (corpus luteum) now 
contains low-amplitude echoes. 

Patients. Twenty-three cycles in 15 apparently nor- Investigations. In all cycles an ultrasonic examina- 
mal menstruating volunteers were evaluated. These tion was made between the second and fifth day after 
volunteers (nurses and doctors) were aged between 18 the beginning of menstruation and further similar 
and 36 years, were all nonparous, and had a history of examinations were made daily between day 10 or 11 
regular cycles of 26 to 35 days' duration. None of the and day 16 and again about day 20. Where information 

e patients had a history of menstrual upset or had been suggested that the cycle length was normally greater 

taking any medication which might have caused the than 28 days, daily ultrasonic scans of the ovaries were 

, same. performed for 5 days beginning approximately 1®days 
. 

. e 
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Fig. 2, C. For legend see Fig. 9, 4 and B. 


before the expected end of the cycle and, in addition, 
ultrasonic examinations were also performed as before 
in the early follicular and presumed midluteal phases. 
Several volunteers were examined during more than 
one cycle (maximum of three). As a result of the logis- 
tics problems incurred with a volunteer group of pa- 
tients it was impossible to arrange examination of all 
patients on exactly the same days of the cycle. 
Simultaneously with each ultrasonic examination a 
e ,10 ml blood sample was obtained from a peripheral 
arm vein and transferred immediately to a lithium- 
heparin tube. Plasma was separated from each of these 
blood samples within 30 minutes of collection and was 
stored at —20° C until the hormone assays were per- 
formed. 


Results 
On retrospective analysis of the times of the cycle at 
which ultrasonic examinations were performed, the 
cycles were divided into two groups: Group 1 com- 
prised 15 apparently normal cycles from nine patients 
in whom ultrasonic measurements and plasma hor- 
mone estimations were obtained before, during, and 
after the midcycle. These cycles all showed the classical 
+ midcycle peaks of LH, which were followed by rises in 
plasma P consistent with ovulation.® Group 2 com- 


prised eight cycles from six patients from whom in- 





D . . . . 
suffident samples were obtained to determine whether 
the cycles were normal or in whom the available infor- Fig. 2, D. For legend see Fig. 2, 4 and B. 
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Fig. 3. Profiles of FD measurements and E, levels from 15 
apparently normal menstrual cycles (Group 1) over the period 
from day —5 to day +2. The shaded background shows our 
normal laboratory range for E; (95% confidence limits). 


mation suggested that the cycles were abnormal. 

Group 1. The results of the follicular diameter (FD) 
measurements, E, levels, and 17 a-OHP levels from the 
cycles in Group 1 are shown in Tables IA, IB, and IC, 
respectively, in which days are designated relative to 
the day of the LH peak (day 0). Days prior to the peak 
(follicular phase) are designated negative while those 
after the LH peak (luteal phase) are denoted positive. 
The tables show the results from all cycles for days —5 
to +2 and the mean values, SEM, and SD, for each day. 
The tables do not "include the samples taken during 
midluteal phases to confirm the presence of functional 
corpora lutea. 

Fig. 3 shows the comparison of the normal cycle E, 
range for our laboratory with the mean + SEM values 
for E, in this study and also shows the pattern of FD 
measurements (mean + SEM). 

Fig. 4 shows the regression line (r = 0.968) correlat- 
fng the mean values of FD with the mean E, levels for 
days —5 to 0. When the same analyses were performed 
on data for days —5 to —1 (the five days before the LH 

` surge) the corxelation coefficient was r = 0.988. 
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Fig. 4. Graph showing linear correlation between mean values 
for FD and mean levels of E; on day —5 to day 0. 


Multiple linear-regression analyses of FD and E, 
were performed on paired measurements in respect to 
the day relative to the LH peak. From these analyses 
for days —5 to —1 (n = 47) r 20.711, and for days —5 
to 0 (n = 58) r = 0.655. 

The results for 17a-OHP shown in Table IC are 
consistent with our own published data for this hor- 
mone.? The levels of 17a-OHP do not change sig- 
nificantly until the LH level rises. There was no corre- 
lation between FD and 17a-OHP levels. 

Group 2. The eight cycles within this group did not 
fulfill all of the criteria for inclusion in Group 1. In 
four cycles, the hormone levels indicated that ultra- 


sonic monitoring was commenced at or after ihe LHi 


peak. We concluded that in these cycles the ultrasonic 
measurements must have been observations of corpora 
lutea rather than follicles. The implications of these 
“false positive" results will be considered under "Com- 
ment.” In two patients the ultrasonic and hormonal 
findings were difficult to interpret. Both cycles were 
long (30 and 35 days, respectively) and in one the evi- 
dence suggested that two distinct waves of follicular 
growth occurred (Fig. 5). 

In both of these cycles the follicular phase was pro- 
longed (719 days) and preceded a short luteal phase 
(10 days). In a further cycle the ultrasonic monitoring 
was terminated on the day prior to the presumed mid- 
cycle LH peak as a result of withdrawal by the volun- 


teer. From the information obtained in this cycle there . 


appeared to be good correlation between FD and E, 
levels similar to that reported above for cycles in Group 
1. In the last cycle included in Group 2 tllere was ultra- 
sonic evidence of a growing "follicle." However, d&pite 
growth to a diameter of 22 mm on day 16 and sub- 
e 
e. 
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sequent shrinking to 16 mm on day 20, there was 
no hormonal evidence that ovulation had occurred. 
Further interpretation was not possible due to a lack of 
sufficient data. 


Comment 


The functional development of the graafian follicle 
can be assessed by measuremeni of peripheral plasma 
E; levels'® !! while intraovarian morphologic changes 
may be studied by ultrasound.” — bi 

All of the cycles included in Group 1 had E, levels 
within the normal range of values for our laboratory 
(Fig. 3), confirming that normal follicular growth had 
occurred. The data from these cycles can be compared 
with and contrasted to the use of peripheral plasma E, 
estimations and ultrasonic FD measurements in assess- 
ing follicular development and growth in normally 
menstruating women. Over the period of maximum 
follicular growth and development (day —5 to day 0) 
there was an impressive correlatior. between FD mea- 
surements and peripheral plasma E, levels (Fig. 4). 
When paired data were analyzed as opposed to mean 
values the correlation coefficient (Cays —5 to — 1) was 
0.711. Considering the wide biological variations which 
occur in human peripheral plasma E, levels? this rep- 
resents a good correlation between estimates of func- 
tion and of morphology. Examination of longitudinal 
data demonstrated a close “within-patient” relationship 
between increasing FD and E, measurements (Tables 
IA and IB). These findings provide in vivo confirma- 
tion of isolated observations, using excised clinical ma- 
terial, which demonstrated a relationship between fol- 


* elicle size and peripheral plasma E, levels.!% 1! Extrapo- 


lation of the correlation line (Fig. 4) to the x axis shows 
that from day —5 to day 0 the graafian follicle is the 
only major source of circulating E.. This supports the 
conclusion of Baird and Fraser" that at least 95% of 
the circulating E; emanates from the growing follicle. 
We conclude from our data ir Group 1 that ul- 
trasound measurements are valuable in the assessment 
of normal follicular growth and complement hormonal 
estimations of follicular development. It was of interest 
that there was a good correlation between FD and E, 
levels during the periovulatory period (days —1, 0, and 
_+1) when E, levels tend to fall, ceincident with rising 
LH levels. This suggests; perhaps surprisingly, that the 
follicle may decrease in size prior to ovulation, which 
* probably occurs 12 to 36 hours after the LH peak.” 
A rise in 17a-OHP occurring a: midcycle has been 
reported by a number, of authors.® 1% 15 [t was origi- 
nallysuggested that levels of this Formone might indi- 
cate follicular growth'* but later publications? !5 indi- 


cated that 17a-OHP was probably a product of early 
è ; i 
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Fig. 5. FD measurements, E, levels, and P levels in a cycle 


from Patient E. B. who had a regular 35 day cycle. This figure 


shows two waves of follicular growth with ovulation (in- 
creased ?) occurzing only after the secondwave. The presence. 
of "intracyst" low-amplitude echoes is indicated by &. 


luteinization. The latter conclusion is supported by the 
findings from the patients in Group 1 of this study 
since there was no correlation between growth (ED) 
and 17a-OHP levels (Tables IA and IC). 

The cycles in Group 2 were heterogenous; in five of 
the eight cases measurements were performed on in- 
sufficient samples or at the wrong stage of the cycle. 
These five cycles were possibly normalalthough in four 
of them the follicular phases were of «12 days' dura- 
tion. The remaining three cycles were probably ab- 
normal. Two cf them were long cycles (30 and 35 days) 
with prolonged follicular phases (>19 days) and short 
luteal phases (10 days). These two cycles were particu- 
larly interesting since-the FD measurements suggested 
that two waves of follicular growth occurred (Fig. 5). 
The E, levels supported this conclusion although the 
number and timing of samples were unsatisfactory. 

We presume that the first follicle which grew failed 
to induce posizive feedback and did not result in ovula- 
tion, but that a second follicle subsequently developed 
and ovulation was achieved. From the available date it 
is not possible to speculate on why the first follicle did, 
not trigger a positive feedback and whether the short» 
luteal phases were a direct result of anomalies in fol- 
licular growth. From the hormonal evidence the third . 
abnormal cycle appeared to be anovulatery despite FD 
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measurements that rose to 22 mm. Perhaps the fate of 
this ovarian cystic structute was similar to that ofthe 
first wave of follicular growth observed in the twe cy- 
cles described above. The FD measurements in tLese 


- abnormal cycles do not necessarily indicate limitations 


of the ultrasound technique. Indeed they may repre- 


sent an advantage since they may enable us bette- to ` 


understand what is happening in abrormal and/oran- 
ovulatory cycles. 


A possible limitation of the ultrasound technique is, 


evident in the four cycles (three from one patient. in 
which measurements were made of the corpus luteum 
in the mistaken belief that a follicle was being vi- 


sualized. All of these cycles had short follicular phases... 


Much of this error may be attributable to inexperience 
in the recognition of the ultrasonic features of a corous 
luteum. We now consider that low-amiplitude eckes 
should be visible within the corpus luzeum within 2- to 
48 hours of ovulation’ (Fig. 2, D). The source of sach 
echoes is probably blood clot and the early organizat.on 
and vascularization of what had been the "folli le" 
cavity.. - 
Since the echoes are of low amplitude, the choice of 
equipment power output and sensitivity levels may be 
critical; a small reduction in power output could re ult 
in a reduction of the already small echo size such tat 
they would fail to reach the threshold of the équipment 
and thus they would not be recorded on the screen In 
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this circumstance the corpus luteum would appear as a 
clear cystic structure. This should not normally pose a 
major problem since the cystic portion of ‘the corpus 
luteum should decrease progressively. . 

As well as being a useful addition to hormonal mea- 
surements there are a number of situations in which 


'the ultrasonic observation of follicular growth is po- 
' tentially cf great benefit to the gynecologist. As has 


been previously suggested by Hackelóer and col- 
leagues,* the possibility exists that in patients in whom 


ovulation is induced using gonadotropins the ul, 


trasound technique can differentiate between those in 
whom a single follicle has matured and others who are 
at risk of multiple ovulation. A further group of pa- 
tients whose clinical management would benefit from a 
knowledge of the exact stage of follicular growth are 


' those women who are receiving either artificial 


insemination-husband or artificial 
donor. Accurate timing of inseminations should im- 
prove the pregnancy rate. 


insemination— 


We wish to acknowledge the technical assistance of 
Mr. James Campbell, Mr. Crawford Ferguson, Mr. 
Robert Russell, and Miss Marie Tonner, the mathe- 

matical and artistic assistance of Mr. T. Aitchison ahd 
Mr. William McNally, the secretarial services of Mis. 
Mary McPhail, and the constant advice and encour- 
agement of Professors R. Buchholz, M. C. Mac- 
naughton, and C. R. Whitfield. 





REFERENCES 


1. Brown, J. B., and Beischer, N. A.: Current status of es- 
trogen assay in gynecology and obstezrics, Obstet. Gyae- 
col. Surv, 27:205, 1972. . 

2. Black, W. P., Coutts, J. R. T., Dodson, K. S., and Rac: L. 
G. S.: An assessment of urinary and plasma steroid esti- 

* mations for monitoring treatment of anovulation » ith 
gonadotrophins, Br. J. Obstet. Gynaecol. 81:667, 1974. ` 

3. Shaaban, M. M., and Klopper, A.: Plasma oestradiol znd 
progesterone concentration in the normal menstrual.cy- 
cle; Br. J. Obstet. Gynaecol. 80:776, 1973. . 

4. Kratochwil, A., Jentsch, Ke, and Bresina, K.: Ultrasc_al- 
lanatomie des weilblichen beckens und ihre klinische 

* bedéutung, Arch. Gynaekol. 214:273, 1973. 

5. Hackelder, B. J., and Hansmann, M.: Ultraschalldiagr5s- 
tik in der Frühschwangerschaft, Gynakologe 9:108, 1976. 

6. Hackelóer, B. J., Nitschke, S., Daume, E., Sturm, G. mä 
Buchholz, R.: Ultraschalldarsiellung von Ovarveran- 
derungen bei Gonadotropinstimulierung, Geburtsh Ife 
Frauenheilkd. 37:185, 1977. : 

7. Hackelóer, B. J., and Robinson, H. P.: Uluraschalldarsel- 

. lung des wachsenden Follikels und corpus lüteum am 
normalen physiologischen Zyklus, Geburtshilfe. MEE 


e , heilkd. 38:163, 1978. 


8. Donald, L: The use of ultrasonics in the diagnosis df ab-' 

' dominal swellings, Br. Med. J. 2:1154, 1963. 

9. Dodson, K. S., Coutts, J: R. T., and Macnaughton, M. =. 
Plasma sex steroid and gonadotrophin patterns in horas 
menstryal cycles, Br. 5 Obstet. Spee 82:602, 1975. 


10. Eon M. K., Berger, M. J., Abio I. E., Taymor, 
M. L., znd Hor ne, H. W.: Development of Graafian folli- 
cles in zdult human ovary. I. Correlation of estrogen and 
progesterone concentration in antral fluid with growth of. 
follicles, J. Clin. Endocrinol. Metab. 38:828, 1974. 

11. McNatty, K. P., Baird, D. T., Bolton, A., Chambers, P., 
Corker, C. S., and McLean, H.: Concentration of oestro- 
gens and androgens i in human ovarian venous plasma 
and follicular fluid throughout the menstrual cycle, J. 
Endocrinol. 71:77, 1976. 

12. Baird, D. T., and Fraser, I. S.: Blood production and 
ovarian secretion rates of estradiol and estrone in women 
throughout the menstrual cycle, J. Clin. Endocrinol. 
Metab. 38:1009, 1974. 

13. Yussman, M. A., and Taymor, M. L.: Serum levels of 
follicle’ stimulating hormone and luteinizing hormone 
ànd of plasma prógesterone related to ovulation by cor- 
pus luteum biopsy, J. Clin. Endocrinol, Metab. 30:396, 
1970. : 

14. Strott, C. A., Yoshimi, T., Ross, G. T., and Lipsett, ? M. B.: 

|. Ovarian phys: tology; relatioriship between plasma LH and 
steroidogenesis by the follicle and corpus luteum; effect 
of HCG, J. Clin. Endocrinol. Metab. 19:1157, 1969. 

15. Landgren, B. M., Aedo, A.-R., Nunez, M., Cekan, S. Z., 
and Diczfalusy, E.: Studies on the pattern of circulating 
steroids in the normal menstrual cycle. 4; periovMatory 
changes in relation to the LH surge, Acta Endocrinol; 
84:620, 1977. 


The effect of oral contraceptives on vitamin 


Bis metabolism 


A. MAJID SHOJANIA, M.D. 
BRENT WYLIE, B.Sc. 
‘Winnipeg, Manitoba, Canada 


Seérurn vitamin vitamin B,. levels were determined in 199 women wo were on a regimen of oral 
contraceptives of either the combination or sequential type and in a control group of 196 women. 
The group using oral contraceptive agents (OCA) had significantly lower serum levels of vitamin Bi; 
vitamin as compared to those of the control group. A total of 19 women using OCAs had serum 
vitamin B,; levels that were lower than normal values. However, the Schilling test and urinary 
methylmalonate- excretion in tkis group ‘were normal. The OCA grou had a significantly lower total 
serum vitamin B,z binding capacity, à lower total transcobalamin | level, and a higher 
transcobalamin IIl level. Our study suggests that the fail of serum vi'amin B4, in OCA users is due to 
the changes in vitamin B,, binders of serum and does not represent vitamin B.» deficiency. 
Therefore, according to our data, theré is no justification for vitamin B,, supplementation in users of 
oral contraceptives. (AM. J, OBSTET. GYNECOL. 135:129, 1979.) 


SERUM LEVELS OF vitamin Bis (S3,;) steadily fall dur- 
ing pregnancy. They begin to risein the first week after 
delivery and reach the prepregnarcy level within 3 to 5 
weeks after delivery. This fall of the SB,, value has 
been attributed, in the main, to the active transport of 
vitamin Bı to the fetus.’ The possibility that hormonal 
changes during pregnancy may play a role in this fall of 
SBa has not been given due consideration. In an at- 
tempt to elucidate the role.of sex hormones in vitamin 
Bı; metabolism, we studied the SB; values in a-group 
of women who were using oral contraceptive agents 
' (OCAs). Our preliminary report? showed that women 
using OCAs had a lower SB; level as compared to that 
of the control group. This is a more detailed study of 
vitamin Bj, metabolism in oral contraceptive users deal- 
ing with the effect of the dose and the duration of OCA 
therapy on SB, as well as the relation of SB,; to: serum 
folate, vitamin Bız binders, vitamin B, absorption, 
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and urinary methylmalonate (MMA) excretion in OCA 
users. 


Material and methods 


The subjects studied were normal women who were 
taking bral contraceptives of a combination or sequen- 
tial type, for more than 4 months. They were volun- 
teers, mostly from hospital personnel, but included 
some women attending the private office of an obste- 
trician and gynecologist. Normal women of reproduc- 
tive age who were not taking OCAs were used as con- 
trols. All subjects were interviewed with regard to their* 
diet, previous pregnancies, significant sickness, and 
medications. Those who. were taking multivitamins 
containing vitamin By, or folate. were excluded. In- 
formed consent was obtainéd from all subjects. 

Fasting blood was obtained for sertim folate and By». 
SB,, was determined either microbiologically, using 
Lactobacillus leichmannii,? or isotopically, using the 
Phadekas SB; test kit (purchased £ from Pharmacia AB, 
Uppsala, Sweden). Unsatuiated SBis binding capacity 
(UBBC) and fractionation of vitamin B, binders 
were carried out using the method of Carmel‘ with 
minor modifications [2.8M (NH*),SO, was used to give 
a final concentration of 1.86M ammonium sulfate, 
which allows better separation of precipitate from 
supernatant; albumin-coated charcoal was used instead 
of hemoglobin-coated charcoal] Urigary methyl- 
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Fig. 1. SB;; values of 136 control suEgcts and, 169 women using oral contraceptives. The solid 


horizontal lines represent the means. 


malonic acid was determined bi the modification of 
Giorgio and Plaut as described by Luhby azc as- 
sociates.? The subjects were given a 10 gm loadirg dose 
of pr-valine and subsequent 12 hour urine sz ales 


. were collected in a jar containing 5 ml of concer” rered 


hydrochloric acid and kept frozen at —20° F ual as- 
sayed. The serum folate level was determined by come L. 
casei micr obiclogical, assay of Waters and MollE- with 
minor modifications. The Schilling test was per£ur. ed 
by the standard» method using 0.5 pCi of Co- 
cyanocobalamin and collecting a 24 hour urine sangle. 
Hemoglobin, hematocrit, white blood cell cour: xed 
blood cell count, and red cell indices were deter-ized 
by a Coulter Model 5 counter. , 

Statistical methods. Unless otherwise statec Mu- 
dent's t test was used for statistical analysis of tac two 
groups and the Pearson method was used for obering 
the correlation coefficients. 


Results 


Bis values. The Bye value was originally deter—ired 
by L. leichmannii microbiological assay in 169 ex.en 


i 


using OCAs and in 166 control subjects. The results are 
shown in Fig. 1. The mean + standard deviation for 
the OCA group was 288 + 143 ng/L, which is signif- 
icantly lower than that of the control group (385 + 
169.3 ng/L, P < 0.001). Nineteen women using OCAs 
(11.2%) had subnormal SB, values (<150 ng/L). Sub- 
sequently, the SB,» value was determined by radioiso- 
tope assay in 30 women in conjunction with the assay of 
vitamin Bip binders. The mean + standard deviation 
for the SB; value of the OCA group was 355 + 136.6 
ng/L, which is significantly lower than that of the con- 
trol group, (543 + 287.0; P « 0.01). 

Effect of duration of oral contraceptive therapy on 
SB,,. The group using OCAs were divided into six 


. subgroups according to the duration of therapy: 1/3 to 


1, >1 to 2, >2 to 8, >3 to 4, >4 to 5, and >5 years.. 
There was no significant difference between the mean 
SB, value of these subgroups (respective mean SB; 
values + standard deviation for thest groups were 
216: 77, 281 + 94, 266+ 123, 300+ 124, 828+ 
168, and 264 * 93 ng/L, F — 2.388). This indicates 
that the fall of SB, values in OCA users occus rela- 
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Table I. SB,; of the women using oral contraceptives, subgrouped zccording to the type of OCA and 
SB; of control group 












Ortho- 
Novum 
1/50-21* 


Ortho- 
Novem 
1180-214 


Ortho- 
Ni icu E Novum 


 Qvulen$ Pris. RY im C-Quens* 


SB, Mean t 256 +108 308 «183 303-114 302 116 304 «85 t X 139 330 x 116 385 + 169 
SD (ng/L) : E 






Control 
group 





No. of subjects 


*Norethindrone, 1 mg, and mestranol, 0.05 mg. 

tNorethindrone, 1 mg, and mestranol, 0.08 mg. 

+Norethindrone,,2 mg, and mestranol, 0.10 mg. 

§Ethynodiol diacetate, 1 mg, and mestranol, 0.1 mg. 

|Norgestrel; 0.25 mg, and ethinyl estradiol, 0.05 mg. 
{Mestranol, 0.08 mg daily for 14 days, followed by 7 days of mestranol, C.08 mg, and norethindrone, 2 mg daily. 
#Mestranol, 0.08 mg daily for 15 days followed by 5 days of mestranol, 0.08 mg, and chlormadinone acetate, 2 mg. 


Table II. Comparison of the mean SB; and vitamin B; binders and the serum folate levels | 
of 30 women using OCA and 30 control subjects 


SBI2 UTC I | UTC II | UTC Hl | UTCI UTC. IH UTC.IIl | UBBC | TBy»BC Sean filat 
(nglL) (96) (96) (96) (ng/L) (ng!L) (ngiL) (ng/L) (ng//L) ( aim 


OCA (No. = 30): 
Mean 335 14.73 75.60 9.60 204.90 1,052.20 ` 185.90 1,392 1,747 6.9 
SD 136 1.42 6.58 6.00 41.58 202.14 89.90 257 293 1.77 
Control (No. = 30): I 
Mean . . 543 15.39 79.20 5.90 219.10 1,127.96 88.50 1,422 1,967 8.60 
SD 237 . 233 6.59 5.90 57.20 | 21C40 82.55 : 269 371 3.69 


P value |^. «0.01 NS «(0.05 «0.05 NS NS . «0.05 NS «0.05 «0.05 


UTC: Unsaturated transcobalamin. NS: Not significant. ' 


Ld D 


tively quickly but there is no further fall of SBj; with ` Unsaturated SB; binding capacity. The unsatu- 
the continuation of therapy. rated vizamin Bız binding capacity was determined in 

Relation of SB;2 to type of OCA. Table I shows the 80 women using, OCAs and in 30 control subjects. The 
mean SB;; of OCA users according to the type of OCA mean ‘+ standard deviation for the UB, BC of the 


used. The mean SB; value, for each of these sub- | OCA group was 1,392 + 257 ng/L, which is not sig-' 
groups was lower than that of the control subjects but nificantly different from that of the control group 
there was no significant difference between the mean (1, 422 + 269 ng/L). 
SB,. values of these subgroups. This indicates that Total SB,? binding capacity (TB,,BC). The TB,,BC 
within the dosage and type of OCA used all OCAs had (SB; plus UB;;BC) was determined in 30 women using 
a similar lowering effect on SB;;. OCAs and in 30 control subjects. The mean + standard 
Urinary MMA excretion. The MMA excretion after: deviation for the OCA group was 1,747 +.293 ng/L, 
valine loading was determined in 14 women using which is significantly lower than that of the control 
OCAs and in 10 control subjects. The méan + standard group (1,967 + 371 ng/L; P < 0.05). 
deviation for the OCA group was 10.7 + 6.17 mg/12 Transcobalamin (TC) fractionation. The unsatu- 
hours, which is not significantly different from that of _ rated transcobalamin levels were determined in the 


0 control subjects (14.9 + 5.9 mg). Among the 14 sera of 30 women using OCAs and in 30 control sub- 
women using OCAs, five had SBy, values less than 150 jects. The percentages of unsaturated TC I, TC II, and 


ngíL. The mean MMA excretion (+ standard devia- TC III as well as their actual quantities are shown £ 
tion) for this group was 14.0 + 6.44 mg/12 hours, , ` in Table II. The mean unsaturated percent TC I and 
which is net significantly different than that of the con- TC II was slightly lower in the OCA group than in the , 
trol subjects or those who were using OCAs but had control zroup, but the differences are net statistically 


normat SB,; values. ' significant. However, since about 90% of SB,; is bound 
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Table III. Pearson correlation coefficient of SE-4 “ith vitamin B; binders in 30 women 
*using OCAs and 30 control subjects 


UB „BC TB BC TCI TCH TC HI TCI 
(ngiL) (ng/L) (c (%) (%) (ngiL) 





TCH 
(ngiL) |. 


OCA group: . 
Coefficient 0.0194 0.4822 0.4 ME —0.3980 0.3422 - 0.2524 70.1661 0.3200 . 
P value 0.459 0.003 * 0.0 #9* 0.015* 0.032 * 9,096 *? 0.190 0.042 + 
Control group: . 
Coefficient 0.0652 0.6848 0.1398 —0.1170 0.0699 0.1406 0.0009 0.0945 


P valué 0.366 0.001* 0.2 3 0.269 0.357 0.229 0.498 0.310 








*Significant correlation. 


Table IV. Mean and standard deviation of hem at3ogic data in 30 women using OCAs and 30 control 
subjects (other parameters are shown in Table 11) 
























Mean 
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i Mean corpuscular White 
Red blood corpuscular | hemoglobin Reticulocytes blood Granu- 
Bemoglobin | Hematocrit | cell count hemoglobin | concentration cell count |  locyte 
(gm/dl) (96) (10"*/L) (pg) (gm/dl) (109/L) 

OCA (No. = 30): i 1 f 

Mean 13.1 39.3 4.50 83.50 29.30 33.40 138 60.3 6.40 4.2 

SD 0.63 0.22 0.29 1.69 1.57 1.01 0.61 25.3 1.44 1.26 
Control (No. = 30): 

Mean , 13.1 38.8 |. £60 85.40 28.70 33.70 0.99 42.0 5.90 3.8 

SD 0578 . 0.21 0.26 4.60 1.62 1.09 043 18. 1.45 1.15 
P value NS NS NS «9.05 NS NS «0.01 «0.01 — «0.05 NS 


to TC I and the SB in the OCA group is signizently 
lower than that in the control group, we have to .5s-rme 
that the total TC I in the OCA group is signi3xently 
lower than that in the control grou». (If there had been 
no significant differences between total TC I of -he :wo 
groups, since the SB,» of the OCA group is signidxently 
lower than that of the control group, the por-o7 of 
TC I remaining unbound in the OCA group should 
have been significantly higher than that of the -orirol 
group. The mean + standard deviation of the 3B : of 
‘the control group was 543 + 237 ng/L and thar of the 
control group was 355 + 136.6 ng/L. If we assure that 
90% of the SB, of the control subjects is boznd to 
TC I, then the mean + standard deviation of bcund 
TC I of the control group would be 458.7 + 21.. nz/L. 
This is significantly higher than the SBy of th= OCA 
group [P « 0.05], indicating that even if 100% of the 
SB;; of the OCA group were bound to TC I, thebaund 
and total TC I of the OCA group would be signiacently 
lower than those of the control group.) The me. n per- 
cent unsaturated TC II for the OCA group was 75 0 + 
6.58%, which is significantly lower than that of tae n- 
trol subjects (79.2 + 6.5996, P < 0.05). The amean: of 


Š * unsaturated TC IHI in the OCA group was signiScently 


higher than in the control group (mean + st_ndard 


. deviation of 9.6 + 6.0% versus 5.9 + 5.2%, P = 6.05, 


or 135.5 + 89.9 ng/L versus 88.5 ng/L, P « 0.C5). 


Table III shows the Pearson correlation coefficients 
of SB, with serum folate and vitamin B; binders in the 
30 women using OCAs and in the 30 control subjects. 
SB, in the control group only correlates well with total 
vitamin By binding capacity (R = 0.6848; P = 0.001), 
whereas in the OCA group there is a significant positive 


correlation of SB; with total vitamin By binding ca, * 


pacity and with the percent TC I and TC III as well asa 
significant negative correlation of SB, with the percent 
TC II. Correlation coefficients were also calculated for 
SB, and vitamin Bı binders with total serum protein, 
albumin, alpha-1, alpha-2, beta, and gamma globulins, 
white blood cell count, granulocyte count, and mean 
corpuscular volume (MCV). There were significant dif- 
ferences between the means of serum albumin (4.55 + 
0.281 gm/100 ml for the OCA group versus 4.90 + 
0.325 ' gm/100 ml, P- 0.001) alpha-1 globulin 
(0.212 + 0.934 gm/100 mil for the OCA group versus 
0.189 + 0.048 gm/100 ml, P = 0.035), beta globulin 
(0.742 + 0.096 gm/100 ml for the OCA group versus 
0.647 + 0.025 gm/100 ml for the control group, P = 
0.002), and MGV (88.5 + 4.69 fl for the OCA group: 
versus 85.5 + 4,62 fl, P = 0.014). However, there was 
no significant correlation between SBis or vitamin Bis 
binders and any of the above parameters, white plood 
cell count, and granulocyte count. 


SB? absorption. The Schilling test was used to test 
. 


~ Volume 135 
' Number 1 


the absorption of vitamin B, in six women who were 
using oral contraceptives and had a SB; value of less 
than 150 ng/L (microbiological assay). The 24 hour 
urinary excretion of radioactive vitamin B3 was 10.0%, 
15.9%, 17.0%, 20.9%, 21.3%, and 29.6% of the admin- 
istered dose (mean + standard deviation = 19.1% + 
6.48%). We did not perform Schilling tests on any of 
the control subjects. However, review of the Schilling 
tests performed in our hospital showed 95 male sub- 
jects with normal Schilling tests. Tae mean (+ standard 
deviation) urinary excretion of radioactive vitamin By 
for this group was 18.4% + 5.91%, which is not sig- 
nificantly different from that of the women using oral 
contraceptives. 

Hematologic data. Table IV shows the hematologic 
data of the 30 OCA users and of the 30 control subjects 
whose SB, and vitamin B,, binder values are shown in 
Table II. It can be seen that there was no significant 
difference between the hemoglobin, hematocrit, and 
red blood cell count of the two groups. The MCV of 
the group using OCAs was slightly, but significantly, 
higher than that of the control group. There was no 
correlation between MCV and either serum folate or 
SBi, and the higher MCV could not be attributed to 
folate or vitamin By deficiency. 


Comment 


The data presented in this paper demonstrate that 
women using oral contraceptives have a significantly 
lower SB,» as compared to that of the control group. 
This is in agreement with the findings of others.” 
It is unlikely that this lower SBi; of OCA users is 

*due to a reduced dietary intake of vitamin Bi, and 
this possibility was not supported by a review of the 
dietary intake of our subjects. The normal Schilling 
test in six women who were using oral contraceptives 
and had a low SB; value excludes the possibility 
of vitamin B, malabsorption as the cause of the 
lower SB, level in OCA users. The possibility that 
the lower SB, in OCA users may be due to impaired 
folate metabolism was considered. However, there 
was no correlation between serum folate and SB; 
of OCA users and no correlation between low se- 
rum folate and low SB, of the OCA group. The pos- 
sibility that low SB,;; may be related to abnormal pyri- 
doxine metabolism should also be considered. Boots 
and associates? reported that in baboons given 
' OCAs there was a fall in SB, levels and this fall 
could be prevented by pyridoxine therapy. The nor- 
rial MMA excretion in the women who were using 
OCAs and had low SB,; and the report of normal red 
blood cell vitamin B; in OCA users by Wertalik and 
*assoqates’ indicate that the low SB,; of OCA users is 
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not associated with tissue deficiency of vitamin Bi. The 
lack of tissue deficiency of vitamin Bız suggests the 
possiblity that the changes in SBy in OCA users may 
be related to the changes in plasma vitamin B; binders. 
Bianckine and associates reported that women using 
OCAs have a significantly higher serum unsaturated 
vitamin B, binding capacity than that of normal con- 
trol subjects. However, our data, as well as those of 
Wertaik and associates," have failed to show any sig- 
nificar.t difference between the serum unsaturated vi- 
tamin B, binding capacity of OCA users and that of 
the control subjects. Our data show that women using 
OCAs havea lower total SB,; binding capacity than that 
of the control subjects and there is a positive correla- 
tion between SB, and total vitamin By, binding capac- 
ity fo7 both groups (Table III) The fractionation of 
vitanrn B, binders shows that women using OCAs 
have ower TC I and higher unbound TC III values. 
TC I is an alpna-1 protein presumably produced in 
granulocytes, is quantitatively the major vitamin Bis 
carrier in plasma, and is 70% to 100% saturated.'? The 
TC I-vitamin By has a very slow plasma clearance 
(half life = 10 days). However, this binder is not es- 
sential for vitamin B, transport to the tissues and sub- 
jects who are deficient in TC I and other R binders are 
shown to-be hematologically normal. TC II is a beta 
globulin and is 90% to 95% unsaturated,’ but it plays 
the major role in vitamin Bz transport to the tissues. 
The TC IH is an alpha-2 globulin and is essentially 
unbcund in plasma." '* Most of the TC III in plasma 
appears to be an artifact caused by active release from 
granulocytes in vitro.'* !* When the above facts are 
cons:dered, our finding of lower TC I and higher TC 
III levels in OCA users explains the lower SB;; in the 
absence of other evidences of vitamin B, deficiency. 
Since about 90% of SBy is bound to TC I, the lower 
total TC I would produce the lower SB;;, and the in- 
crease in total TC III, which is mainly unbound, keeps 
the unsaturated vitamin Bı binding capacity at a level 
comparable to that of the controt group. However, 
since neither TC I nor TC III has any important role in 
transport of vitamin B, to the tissues, there is no tissue 
deficiency of vitamin By or any evidence of vitamin B;s 
deficiency in OCA users. Our finding of slightly in- 


_ creased MCV in OCA users is in agreement with the 


finding of Fisch and Freedman.'? However, absence of 
correlation between MCV and SB;; or serum folate 
militates against the possibility that the higher MCV in 
OCA users is due to impaired folate or vitamin By 
metabolism. i 
The cause of changes in vitamin By, binders in OCA 
use~s remains unclear. Our data show no correlation. 
between the changes in vitamin Bi; binders and total 
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Protein, albumin, alpha-1, alpha-, beta, and Erna 
globulins, white blood cell count, and granuccvte 
count. The group using OCAs had significantly szkFer 
alpha-1 globulin values than those of the contre sub- 
jects, whereas the TC I of the OCA group was wwer 
even though it is an alpha-1 globulin. The find of 
higher TC III levels in OCA users is similar tc that 
reported by Kumento? in pregnant women. 

In conclusion, our data show that women -sing 
OCAs have lower SB, values than those of the c-r trol 
subjects. However, other evidences of vitamr. Bi 
deficiency are lacking in this group. The lower SS; in 
OCA users could be explained by the finding of Icwer 
TC I levels in this group. This effect of OCA show 5e 
considered in interpreting the result of low SB= n a 
woman of reproductive age. However, one cu not 
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categorically disregard low SB,z found in an OCA user 
without either temporarily stopping the OCA to await 
the rise of SBy or performing a Schilling test to 
exclude vitamin Bız malabsorption. Since our data do 
not show any evidence of vitamin By deficiency in the 
tissues, we cannot justify the need for vitamin By, sup- 
plementation in users of OCAs. 


We are grateful to Dr. P. H. Barnes for referring his 
private patients for this study, Mr. P. Chow of the 
Computer Department of the University of Manitoba 
for statistical analysis, Mr. J. Harreveld from the Art 
and Photography Department of St. Boniface General 
Hospital for the preparation of the illustrations, and 
Mrs. D.'Cox, R.T., P. Koziuk, R.T., and S. Wiens, R.T., 
for their technical assistance. 
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DEVELOPMENTS 


How does one assess the risk of abnormalities from 
human in vitro fertilization? 


JAMES J. SCHLESSELMAN, PH.D. 
Bethesda, Maryland 


The procedure of.in vitro fertilization, including ova collection and emb;yo culture and transfer, 
raises concern about the risk of abnormalities arising from the technique. In vitro versus in vivo 
comparison might be made in the study of preimplantation embryos ard spontaneous abortions, the 
results of amniocentesis, and the findings among fetal deaths and live births. In vivo, 40% to 50% of 
implantation blastocysts are estimated to have a chromosomal abnorrrality, over 99% of which are 
estimated to be eliminated during the course of pregnancy. in principle, the use of early 
spontaneous abortions can be more efficient than amniocentesis for detecting an increased risk of 


chromosomal abnormalities at birth. Unless in vitro fertilization in-huméns strongly contradicts the 
experience in domestic animal reproduction, which suggests no increased risk of abnormalities at 
birth, a large number of births would be required to provide a definitive assessment of risk. 


(AM. J. OBsTET. GYNECOL. 135:135, 1979.) 


THE PROCEDURE of in vitro fertilization, including 
the colféction of mature ova, the use of embryo culture, 
and the subsequent transfer of a human preimplanta- 
tion embryo into the uterus of the oocyté's donor, gives 
rise to-concern about risks of the technique. Biggers! 
suggested four ways in which the inciderice of abnor- 
malities might be increased: (1) induction of chromo- 
somal aberrations, (2) increased rate of fertilization by 
abnormal spermatozoa, (3) induction of point muta- 
tions, and (4) effect of physical and chemical teratogens 
on malformations. 


Rather than focus on the mechanisms by which an ° 


abnormality might be induced, I shall concentrate on 
outcomes which can be observed and which provide a 
basis for assessing a potential alteration in risk. Briefly 
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stated, th» question is whether the procedures associ- 
ated with in vitro fertilization increase the incidence of 
abnormality above that existing naturally. The appar- 
ent simplicity of this question is rivalled only by the 
complexity that shall arise in providing an answer. The 
golden rule that the results of all in vitro studies should 
be evaluated in terms of the normal events in the intact ° 
organism: imposes the task of establishing a reference 
or standard for comparison. The first point in this re- 
gard is that the reference, group of women whose 
pregnancies establish the rates of abnormalities ex- 
pected in vivo should be similar to the in vitro group in 
respect to all major characteristics which are known to 
affect the frequency of chromosomal anomalies and 
spontanecus aborticn. With this requirement satisfied, 
any differznces between the groups in the frequency of 
abnormalities is more likely due to some aspect of the 
in vitro procedure. A second consideration based upon 
the principle of comparing "like with like" relates to the $ 
embryos themselves. The frequency of anomalies 
should be compared in enibryos or fetuses of the same 
developmental age and deriving from the same preg- 
nancy outcome. i 


135 


. Before implantation (0-6 days); . ^ 0 ] Vus t 


among preimplantation blastocysts deriving, from in ' 
vitro fertilization. would be biased with- Tespezt. to ‘the uu 
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Table L ‘Scheme for study of poteüitiaily. increased P 


' risk of abnormalities resulting from ` J 
p 


in vitro fertilization Er 


^. Fertilized ova . 


` 1, Polyspermy. ` Oe Ap ae s n E a^ 


B. Blastocysts ^ xo Ja wa ui eU 
0001. Chrompsomal abnorthalitiés punk TE 
After implantation (approximately 1 38. ic f g 
A. Spontaneous abortions — e! 
1. Frequency of embryo loss i 
. 2.:Chromosomal.abnormalities 
3. Congenital rnalformations 
B. Amniocentesis - od . 
‘1, Chromosomal abnormalities ee Pas 
2. Enzyme deficiency diseases . ', i 
3." Neural tube defects.. . Y ; 
C. Live births and fetal deaths ^. : `` a. i 
1. Chromosomal abnormalities - GU ert 
2. „Congenital malformations . EEUU E 


" Table IL Caules ti table of intrauterine deatLs 
per 100° ova exposed to the risk of fertilizatioa. . 





Weeks after ovulation recor, 
0. a 15. 88: 
eT tog eJ]. ' 

. 20: 5.0 k ] 42 . 1 
S6 . 2.9. ccs 
. 10>. - H. 15 ^ a n3 UN 
n 14 ; "05 - m4 
. 18 MEME DO 0:3" 9.9 
22 . 07041 à FL 
26° = . 01 5. 
30 ' » 0.1 A4 5c 
34 qr " 0.1 , "33 5 
38 , e 0:2 » E25... 
"Ave m ; E 


ias d 


Modeled, after Leridon, H.: Human! ‘Fertility: “re Basic : 


_. Components, Chicago, 1977, University of Chicagc- Press. 
*Expulsions of dead embryos. — NE » 
TPregnancies still in progress. i T Tae pur 
Not fertilized. ; 

Number fertilized. 

I Number. implanted. ` 

Expected time of nfenses., 

An. example of ibe preceding: consideration: i is s easily 
given. A comparison of the frequency . of trisomy. 


frequency detected in vivo by amniocenteses dene: at 16 . 
weeks’ gestation. Blástocysts with trisomy. mev. either ` 


fail tó implant or implant. but abort before’ arniocen- DA 


tesis is. performed. Since abnormal. embryos. ze inore- 
* likely to be eliminated in the early stages of preznancy,?. 


: one expects a higher rate of trisomies amors blasto- . 
. Cysts as compäred to the rate observëd among: zetuses at 
the time of araniocentesis. Ha assume that the a-nniocen- i 


yee ^u 
24 
Hi 
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“teses a are. not done solely on women who were referred . 
because ofa. chromosomal abnormality i in a previous ; 
. pregnancy or because of advanced maternal age.) . 

. Stages of embryonic development at which an: ab- . 


i normality i is detected may occur: -either beforé or after 
‘implantation. ‘Taking first the preimplantation: phase, , 
. in vitro ‘experinients can provide data on the frequency 


with: which human ova fail to be- fertilized or'are fer- 
tilized ’ by ‘one or more spermatozoá. Karyotypes of 
E ud ir blastocysts, can also be ascertained. to ` 
: determine the.. frequency. of chromosomal, anomalies 


among these blastocysts. Subsequent to: implantation, R 


theré are three sourcés of information ‘telating to ab- 
rórialities expected in vivo: (1) spontaneous and in-- l 
‘duced abortions, (2) amniocenteses, and (3) live births ` 
and: fetal. deaths.. Concerning sporitarieous abortions, 
. both the ratë of embryo loss. and the incidence of 


chromosomal anomalies and malformations among the 


abortuses will be. pertinent. Amniocentesis can provide 
data on the inciderice of chromosomal abnornialities, í 
“enzyme deficiency diseases, and neural tube defects. 
' Live births and fetal deaths cari provide data on. chro- 


. mosomal abnormalities and corigenital malformations. 


"Table 1 outlines an approach to studying the.risk of 
abnormalities and provides a guide-to the following 
sections. The answer to the question, "How frequently - 
do chromosomal anomalies occur in vivo.among pre- . 
implantation blastocysts?" ‘will -be -shown to depend 
. partly upon postimplantation findings. Thus, begin- 
ning:with an overview of intrauterine deaths from fer- 
tilization to birth, the discussion continues with a re- 
view of postimplantation data from in vivo studies.and, 
then proceeds to dl E results: mE 


Frequency of embryo loss. 

Table II is based upon. Leridon's? complete table of 
intrauterine deaths, using the findings of Hertig* for 
the first 2 weeks aftér ovulation and the data of Erench 


* and Bierman? for the remainder of the follow- -up peri- ` 


“ods. Hertig* estimated that under conditions optimal 


. for fertilization "about'15 percent of oocytes fail to be- 


tome. fertilized, about. 10 to 15 percent: segment but fail © 
to implant, about 70 to 75 percent (at least 58 percent) 
implant but only. 42 percent are of such viability as 
to cause the patient to miss her expected menstrual’ 
pericd.” One can see from Table II that Leridon as- 


B sumed that 16 per | 100 ova fail to be fertilized. Of the 


84 ova’ which are fertilized, 15 fail to implant, thus . 


g resulting i in 69 implantatioris per 100 ova exposed to. 
v optimal in vivo conditions. ' As Hertig“ . himself has 


stated; “The probable curve of fertility prior to jay. 95. 
is: ‘conjectural, based:on the 8' segmenting ova (4 ‘normal. 
and 4 abnormal) from the tube and uterus and the 5 


a 
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Table Ht. Life tables of intrauterine deaths from various studies 







Duration of 
gestation 
from LMP 
x (wh) 


. 0 
4 0.108 108 0.061 61 (0.0168) (168) 
8 0.070 62 0.049 46 0.064 63 : 
12 0.045 97 0.005 23 0.044 40 
16 0.013 10 0.011 10 0.006 5 
20 0.008 6 0.008 7 0.001 1 
24 0.008 2 0.003 3 0 
28 0.003 2 0.004 3 
32 0.003 2 0.003 3 
36 0.004 3 0.004 3 
40 0.007 5 0.004 4 
44 - 0.010 
48 0.018 
Total deaths: 
4-27 wk. 225 150 125 
4-39 wk. 232 159 125 


mar 











"Shapiro et al. '? 





Erhardt? 


; (0.142) (112) 
0.014 14 0.082 73 0161 161 0.081 8l 
0.059 58 0.067 55 0.135 114 0.081 74 
0.040 37 0.028 21 0.058 -38 0.040 34 
0014 12 0.011 8 0.017 12 0.014 12 
0.000 6 0.009 7 0.007 .4 0.006 5 
3 0.002 2 0.004 3 0004 3 
2 0.004 3 0.003 2 0.003 2 
3 0.002 1 0.008 2 (0.003 8, 
3 0.007 5 0.004 3 0004 3 
2 0.011 8 0.002 1 0002 1 
130 166 312 209 
138 175 339 217 





Modeled after Leridon, H.: Human Fertility: The Basic Components, Chicago, 1977, University of Chicago Press. 
*Conditional probability of death during 4 week period (qx), given survival at the beginning of the period. 
tNumber of deaths during 4 week period (d,) for a cohort of 1,000 pregnancies observed from 4 weeks gestation. 


iLife table adjusted and extrapolated by its author. 
§ Week 7 only. 


early implanted ova of 7 and 9 days of age. It is sup- 
posed that the ultimate curve would resemble that of 
any domestic animal which ovulates but one oocyte at a 
time.” Thus, the embryo loss up to the second week 
after ovulation, at which time an estimated 42 embryos 
are still viable, is based upon human data from only 13 
embryos. 

A brief digression is useful at this point to explain 
some terminology which recurs throughout the re: 
maining discussion. The gestational age of a fetus is' 
traditionally determined from the first day of the last 
menstrual period (LMP) prior to pregnancy (implanta- 
tion). The developmental age of an embryo or fetus is 
determined from the day of fertilization of the ovum, 
approximately the fourteenth day in a 28 day men- 
strual cycle. Thus, the reference point from which ges- 
tational age is determined occurs about 2 weeks prior 
to the reference point for developmental age. In some 
instances data are reported in terms of weeks after im- 
plantation. Since implantation occurs approximately 
6 days after fertilization, a fetus 1 week after implanta- 
tion has a gestational age of 4 weeks and a devel- 
opmental age of 2 weeks. These distinctions are impor- 

* tant, because investigators have generally reported the 
ages of embrvos in terms of developmental age, the 
ages of fetuses in terms of gestational age, and the ages 
of abortuses in terms of either developmental or gesta- 
tional age. 


. Computation of the rates of embryo loss, spontane- 
« 


ous abortions, live births, and so on requires careful 
attention to the use of different reference points. Con- 
sider the data in Table II, which shows 31 live births 
resulting from 100 ova exposed to spermatozoa under 
ideal in vivo conditions. Taking the 100 ova as-the ref- 
erence point, a loss of 69% [(100 — 31)/100] has oc- 
curred. If one considers fertilization as the reference, 
the loss is 6396 [(84 — 31)/84], whereas the loss is only 
55% [(69 — 31)/69] in terms of implantations. In terms 
of the 42 embryos viable at 2 weeks after fertilization, 
the loss is 26% [(42 — 31)/42]. This last figure is com- 
parable to the rate given by French and Bierman,” who 
estimated that for every 1,000 pregnancies viable at 4. 
to 7 weeks' gestation 237 result in a spontaneous abor- 
tion or a fetal death. 

Table III is taken from Leridon’s® calculations of in- 
trauterine mortality rates derived from six studies? ? 
The columns headed by qx represent the conditional 
probability that a spontaneous abortion will occur in 
the following 4 weeks, given that the pregnancy is 
viable at the start of the interval. To take an example, 
the first column labeled “qx? shows that 10.8% 
(0.108 x 100%).of pregnancies viable at the beginning 
of the fourth week will abort at some time during the 
interval of 4 through 7 weeks. Among pregnancies vi- 


able at the beginning of the sixteenth week, 1.3% . 


(0.018 x 100%) will abort at some time during the in- 
terval of 16 through 19 weeks. In absolute terms, the 


estimates of q are moderately consistent across studies, 
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Fig. 1. Frequency of chromosomal anomalies in abortuses in 
relation to developmental arrest. (From Boué, J. G., and 
Boué, A.: Curr. Top. Pathol. 62:193, 1976, published by 
Springer-Verlag.) 


although on a percentage basis the variation is con- 
siderable. 

The columns in Table III headed by "d," represent 
the number of spontaneous abortions that will occur in 


each month, assuming that one starts with a fixed - 


cohort of 1,000 pregnancies and that this cohort is de- 
pleted through the occurrence of spontaneous abor- 
tions and fetal deaths. Thus, taking the first column 
labeled "d," and starüng with 1,000 pregnancies, 108 
abort during the interval of 4 to 7 weeks, leaving 892 
viable at the start of the eighth week: Of these 892 
pregnancies, 62 (892. 0.070) abort during the inter- 
val of 8 to 11 weeks and ‘so on. The estimates of a 
spontaneous abortion occurring at some time during 
4 to 27 weeks’ gestation range from a low of 123 per 
1,000 pregnancies to a high of 312 per 1,000 pregnan- 
cies. This threefold variation in the rates is most likely 
due to differences among the studies in their coverage 
of very early pregnancies (4 to 7 weeks’ gestation), 


rather than being the result of true biologic variation 


e Chromosomal abnormalities in 

spontaneous abortions 

The frequency of chromosomal abnormalities in 
* spontaneous abortions has been reported to vary from 
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8% to 64%." A large part of this variation is due to 
studies that are based upon abortuses of different de- 
velopmental ages. Fig. 1 derives from a study" of 
human spontaneous abortions in which the devel- 
opmental age of a specimen was determined from a 
morphologic examination of the embryo and a detailed 
histologic examination of the placenta. Among the 
1,097 :abortuses between 2 and 7 weeks of age, 724 
(66%) had an abnormal karyotype. The frequency of 
anomalies fell to 23% among the 108 abortuses be- 
tween 8 and 12 weeks of age. The study of Creasy 
and associates“ reported 287 chromosomal anomalies 
among 983 karyotyped abortuses, giving an overall 
frequency of 2956. Since this rate is based upon all un- 
selected spontaneous abortions up to 27 weeks' gesta- 
tion, it is not directly comparable to that reported by 
Boué and Boué. Based upon a review of seven stud- 
ies!^: 197?! reported from 1970 to 1975, Alberman and: 
Creasy" estimated that the frequency of chromosomal 
abnormalities in spontaneous abortions decreased from 
over 6046 in the earliest recognized states of pregnancy 
to below 5% by the end of the second trimester. 

Both the rate of spontaneous abortions and the fre- 
quency of chromosomal anomalies among abortuses 
vary with maternal age. Using the age-specific rates of 
spontaneous abortion given by Shapiro and associates? 
and the overall rate reported by French and Bierman,* 
Leridon? has estimated that among recognized preg- 
nancies spontaneous abortions have the smallest rate of 
occurrence (16 per 100 pregnancies) among women 20 
to 24 years old. The rate increases with advancing ma- 
ternal.age; for women 25 to 29 years old, one expects 


19 spontaneous abortions per 100 recognized preg-e s 
_ nancies; for women 30 to 34 years old, the rate is 26'per 


100, and for women 35 to 39 years old, the rate is 37 
per 100. The percentage of spontaneous abortions 
which have a chromosomal abnormality also increases 


with the age of the mother. Corresponding to the pre- 


ceding four age groups, the frequencies of chromo- 


somal anomalies per 100 spontaneous abortions are es- | 


timated® to be 59, 58, 65, and 74, respectively. These 
latter estimates are undoubtedly too high since they are 
based upon findings” in very early abortions. The im- 


portant point, however, is the indication that the fre- — 


quency of chromosomal anomalies expected in spon- 
taneous abortions depends upon maternal age. 


Relative frequency of various types . 
of chromosomal abnormalities in 
spontaneous abortions . 
Carr and Gedeon" tabulated the relative frequencies 
of various.types of chromosomal anomalies which were 
found in eight different studies of spontaneous abor; 
° 


Volume 135 
~ Number 1 


tions. 2! 2-25 Trisomy represented about 52% of the 
chromosomal anomalies. Triploidy and 45,X each ac- 
counted for approximately 18% of chromosomal ab- 
normalities. The remainder were tetraploidy (6%), 
translocations (3.2%), and other anomalies (2.8%). 
There was considerable variation in the relative fre- 
quencies reported by the eight studies. For example, 
among the three studies?’ ?: ?! with over 200 cases of 
abnormalities, trisomy ranged from 50% to 57%; 45,X, 
from 15% to 24%; triploidy, from 10% to 20%. 


Frequency of translocation abnormalities 
among parents who conceived embryos 
which were spontaneously aborted 


Kaji and Ferrier”? conducted a prospective cyto- 
genetic survey of couples with a history of recurrent 
abortions. Karyotypes of the parents of 430 abor- 
tuses were determined, of both parents in 353 cases 
and of one pazent in 77 cases. The rate of structural 
chromosomal abnormalities in parents who conceived 
embryos which were aborted (0.8%) was significantly 
higher than that found in the general population 
(0.3%). The rates of translocation carriers were higher 
among the aborters with a history of recurrent abor- 
tions (2.7%) and among aborters with a history of peri- 
natal deaths (3.6%) than among those without such his- 
tories (0.696). Due to the small number of translocation 
carriers, neither one of these latter two differences was 
statistically significant. This study again emphasizes 
that the rates of specific chromosomal abnormalities 
cannot be assumed to be constant for all couples within 
a spegfied pcpulation. 

" Chromosomal abnormalities detected 
by amniocentesis 


First performed and described by Schatz? as a 
possible treatment for polyhydramnios, diagnostic 
amniocentesis performed at approximately 16 weeks’ 
gestation car. now detect all recognized chromosomal 
abnormalities and more than 60 inborn errors of me- 
tabolism and indicate congenital malformations arising 
from open neural tube defects.?': °? Amniocentesis has 
been done primarily on restricted groups of women 
who are at high risk of bearing an abnormal child, ad- 
vanced maternal age (35 years or older) being the most 
common reason for prenatal genetic studies. The next 
accepted indication for amniccentesis has been the 

. occurrence of a chromosomal translocation in either 
parent.3? 

Milunsky and Atkins? tabulated the rates of chromo- 
somal abnorthalities detected in prenatal diagnoses 
which were reported in 12 papers over the years 1972 
to 1975. The frequency of abnormalities found by 
. 

° 
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amniocentesis increases with advancing maternal age; 
2.2% (10/457) of women aged 35 to 39 versus 3.476, 
(18/528) of women 40 years of age or older had an 
abnormal fetus. The rate of chromosomal abnormal- 
ities in the over 40 age group is likely to underestimate 
appreciably the risks in women over 44 years of age. 
The frequency of chromosomal anomalies was 1.2% 
(11/932) among fetuses of women referred because of 
a previous offspring with Down’s syndrome. Where a 
translocation carrier was an indication for amniocen- 
tesis, 14.6% (21/144) of diagnoses showed an abnor- 
mality. These aggregated results are generally consis- 
tent witk: the findings by Golbus and associates? who 
reported experience in 3,000 amniocenteses per- 
formed between 1970 and 1978 in the University of 
California, San Francisco, Prenatal Detection Program. 
In this study, the frequencies of chromosomal abnor- 
mality were. 2.0% (37/1,843) in pregnancies of women 
35 to 39 years old and 5.0% (28/561) for women 40 
years of age or older. In 14 pregnancies in which a 
translocation carrier was an indication for amniocen- 
tesis, eight fetuses (57%) were found to be translocation 
carriers. The frequency of chromosomal anomalies was 
1.25% (3/240) among fetuses of women referred be- 
cause of a prior offspring with Down’s syndrome. 
The rate of chromosomal abnormalities among fe- 
tuses of women referred for amniocentesis solely be- 
cause of advanced maternal age would serve as an ap- 
propriate age-specific comparison for amniocenteses in 
women having in vitro fertilizations. Younger women 
have generally been referred for amniocentesis be- 
cause of either a previous pregnancy with a chromo- 
somal abnormality or a family history of cytogenetic 


, disorders. Since these women represent a group at 


high risk for anomalies, they would not provide an ap- 
propriate reference group. Gerald® has suggested that 
a way to overcome this problem would be to establish a 
rate of chromosomal abnormalities in younger women 
who were referred for amniocentesis because of either 
a previous pregnancy with an inborn error of metabo- 
lism or a neural tube defect. Neither one of these con- 
ditions is believed to affect the riskeof a chromosomal 
abnormality in a subsequent pregnancy. The NICHD 
Amniocentesis Study Group ?! reported that 90 women 
were referred for amniocenteses because of a previous 
birth with a metabolic disorder. None of these women 
had a chromosomal abnormality detected at amniocen- 
tesis.“ Milunsky and Atkins? provided data which in- 
dicate that of 100 women referred for amniocentesis 
because of either a previous neural tube defect (55) or ae 
metabolic disorder (45) three had a fetus with a 
chromosomal abnormality. Golbus and associates?! 
found no chromosomal abnormalities in 213 women ° 


M. 
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having amniocentesis because of either a neural tube 
defect (116) or a metabolic disorder (97). Although the 
maternal ages ‘of these women were not summarized 
and reported, I assume that, on the average, they were 
younger than 35. Aggregating these results gives a rate 
of chromosomal anomalies of 0.75% (8/400), with ap- 
proximate lower and upper 9095 
0.05% and 1.45%, respectively. 

Nishimura? reported on the rate of chromosomal 
anomalies found in induced abortions done predomi- 
nantly for socioeconomic reasons in healthy Japanese 
women. The incidence of chromosomal abnormalities 
in embryos of 3 to 7 weeks’ developmental age was 
2.9% in 174 embryos with karyotypes determined by 
‘the direct method. In another series of 500 embryos 
` with karyotypes determined by culture, the incidence 

was 1.8%. l 
^. In view of the preceding results and considering that 
chromosomal anomalies occur in approximately 0.696 
of live births," it appears that approximately 1% to 
1.296 of amniocenteses done at 16 weeks' gestation on 
an unselected group of young women would be ex- 
pected to indicate a chromosomal abnormality. 

The study by Hook," which surveyed pregnancies in 
which a chromosomal anomaly was diagnosed by am- 
niocentesis but in which some mothers declined an 
elective abortion, emphasizes the importance of using 
the same sources of diagnoses in any comparison of the 
rates of abnormalities. For 19 singleton fetuses with 
Down's syndrome, the spontaneous fetal mortality rate 
after amniocentesis was 21%, significantly higher than 
the rate of 2.7% among 73 fetuses with less seriously 
abnormal genotypes. Thus, a major fraction of the dis- 


confidence limits of 


crepancy observed between the maternal age-specific, 


rates of Down’s syndrome in live births and the rates 
found at amniocentesis is undoubtedly due to spon- 
taneous fetal loss. . 

The frequency of inherited metabolic disorders and 
neural tube defects detected by amniocentesis has gen- 
erally been reported??: ** only for women at high risk 
of bearing a child with these conditions. These rates 
would provide an appropriate comparison only for 
similar high-risk women having an in vitro fertilization. 


Chromosomal abnormalities at birth 


. Live births and fetal deaths represent the next Seine 
at which one might consider looking for a possible in- 
creased risk of abnormalities. Orie expects, however, 
that pregnancies resulting from in vitro fertilization 
would be monitored with sufficient care to prevent the 
occurrence of chromosomal abnormalities at birth. 
This would involve determining karyotypes of fetal 


of 
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cells using amniocentesis at about 16 weeks’ gestation. 
It is at this stage, rather than at birth, that the preven- 
tive measure of elective abortion is available. 

Hook and Hamerton?' summarized six series of 
newborn chromosomal investigations'-** that had 
been published as of June, 1976. As an overall sum- 
mary, approximately 6.2 chromosomal abnormalities * 


'(4.0 autosomal and 2.2 sex chromosomal) can be ex- 


pected per 1,000 live births. The variation in the rates 
of abnormalities which were reported by the six studies 
is of some interest. For example, considering total 
chromosomal abnormalities among male live.births, the 
rates vary from a low of 4.0 to a high of 9.2 per 1,000. 
The rates among female live births vary from 3.9 to 7.4 
per 1,000. In either case, one encounters roughly a 
twofold variation in the reported rates. 

Patil and associates' reported the frequency of 
chromosomal abnormalities ascertained in a survey of 
4,342 children between the ages of 7 and 8 years. Al- 
though not directly comparable to the results obtained 
from live births, a rate of 4.8 abnormalities (2.5 au- 
tosomal and 2.3 sex chromosomal) per 1,000 children 
was reported. 


Congenital malformations 


Abnormalities arising from a single mutant gene are 
called mendelian disorders." The deoxyribonucleic 
acid which makes up a gene may develop an error in 
replication (mutation; and result in abnormal protein 
synthesis. This may manifest itself as an inborn error of 


metabolism or cause multiple anomalies or an isolated 


malformation. The most common inherited nzyme 
deficiency thus far identified in humans is glucose-6- 
phosphate dehydrogenase (G-6-PD) deficiency. Thé 
gene for this X-linked disorder is so prevalent among 
blacks in the United States that 12% of the male sub- 
jects have G-6-PD deficiency, 24% of female subjects 
are carriers, and about one in 140 black female subjects 
has homozygous G-6-PD deficiency.“ 

The Meckel syndrome is an autosomal recessive dis- 
order due to a single mutant gene. The multiple 
anomalies which characterize this syndrome include 
occipital encephalocele, cleft lip and palate, : mi- 
crophthalmia, polycystic kidneys, genital anomalies, 
equinovarus foot deformity, and postaxial polydactyly. 
Although isolated anomalies due to mendelian inher- 
itance may occur in any organ system, malformations 
of the limbs are the best known. od 

By 1978, 2,811 mendelian phenotypes had been de- 
scribed.” They are generally quite rare, most occurring 
at rates of 1 per 100,000 to 1 per million births. In 
restricted populations, the frequency of corflitions 
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such as Tay-Sach’s disease or sickle cell anemia may be 
as high as 1 per 100 to 1 per 10,000.°' Malformations 


dué to mendelian inheritance have been estimated to 


occur in 0.5% of births.*! A 

Malformations are commonly classified as being ei- 
ther major or minor. Generally speaking, a major mal- 
formation is a condition which requires surgery or has 
cosmetic consequences. There is no universal agree- 
ment on what constitutes a congenital malformation. In 
most studies a working definition is established which 
depends in part upon the clinical judgment of the in- 
vestigators.? Major malformations include cleft lip and 
palate, congenital heart disease, pyloric stenosis, con- 
genital dislocation of the hip, and spina bifida and 
anencephaly. These particular conditions are thought 
to arise from the combined ‘effects of environmental 
and genetic factors (multifactorial inheritance).!^ 5' 

The Collaborative Perinatal Project reported” the 
following frequencies of major malformations in births 
among Caucasians: anencephaly (0.1%) congenital dis- 
location of hip (0.4%), cleft palate (0.12%), cleft lip 
(0.14%), club foot (talipes equinovarus, 0.31%), cardiac 
defects (atrial-septal, 0.05%; ventricular septal, 0. 12%; 
patent ductus arteriosus, 0.07%), pyloric stenosis 
(0.32%), and hypospadias (0.46%). These results are 
based upon findings among fetal deaths and live births 
of infants observed through ‘the first year of life in 
24,153 singleton white births. Only a little more than 
one third of all congenital malformations were recog- 
nized at birth. Of the 37 most frequently occurring 
major malformations, significant differences between 
the rages for whites and blacks were shown in 15. Con- 
a sidering all major malformations in the aggregate, 
however, the rates differed by sex but not by race. 
Major malformations occurred among 10.2% of male 
births and 6.6% of female births. As an overall sum- 
mary, a major malformation occurred in approxi- 
mately 8.5% of births (including fetal and neonatal 
deaths). Considerable variability in the rates of major 
and minor malformations occurred among the 12 in- 


stitutions participating in the Collaborative Perinatal . 


Project, despite the use of a standard protocol. For 
births with only a major malformation, the frequency 
varied from a low of 4.0% to a high of 9.3%. The fre- 
quency of births having only a minor malformation 
varied from 4.5% to 14.5%.” 

As one might expect, the mode of ascertainment of 


malformations is most important. Centrally collected ` 
government statistics yield rates which are lower than . 


those based upon newborn examinations by teams of 
specialists.” Rates based only upon live births would be 


lowef than those based upon births which included | 


€ 


to implantation 
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Table IV. Frequency of chromosomal abnormalities. 
among’ spontaneous abortions,* stillbirths, and d 
live births at various intervals subsequent 













Weeks Reference No. 
after im- Total (96) 
plantation anomalies 
0 j ; 95t 
1-6 7794/1097 66 
7-11 25/108 205/425 43 
12-17 62/284 22 
18-24 ' 10/196 5 
25-Birth : 17/283 0 
Live births 247/48,558 0.6 


*Spontaneous abortions (0 to 24 weeks); stillbirths (25 
weeks to birth). go 


TAuthor's estimate based upon figure of 78% reported by 
Boué and Boué’? for first week after implantation (second 
week of development). 


fetal deaths. Examination of infants throughout the 
first year of life, including infants who died subsequent 
toa live birth, will uncover malformations not apparent 
at birth. ‘ 

An extensive tabulation of results, based upon Ken- 
nedy’s®* review of the world literature on the incidence 
of congenital malformations and the addition of sev- 
eral new references found between 1965 and 1975, is 
given in the report by Sholtz and associates. One en- 
counters considerable variation in the reported rates. 
For example,? the incidence of club foot has been re- 
ported as varying between 1.06 and 4.25 cases per 
1,000 births. Anencephaly has been reported at rates 
ranging from 0.22 to 4.14 cases per 1,000 births, and 
Down's syndrome has been reported at rates of 0.38 to 
1.48 cases per 1,000 births. A large part of this varia- 
tion is undoubtedly due to different methods of ascer- 
tainment ` i 


Polyspermy in fertilized ova 


The use of microscopy to determine the frequency of 
polyspermy among preimplantation, ova fertilized in 
vitro would yield informatión for which no adequate in 
vivo comparison is now available. Biggers® reports that: 
the totality of in vivo information relating to human 
preimplantation ova and embryos is confined to 15 


, Specimens, nine recovered from the oviduct and six 


from the uterus. 

Soupart and Strong used electron microscopy to 
detect two abnormal fertilizations among 16 human 
ova expcsed to spermatozoa in vitro. Of the two ab- 
normal zygotes, one resulted when two spermatozoa* 
penetrated a single ovum. Biggers! has noted that the 


proportion of abnormal fertilizations (2/16 or 12.5%) | 


v 


.- 


. ¢— 
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Table V. Number of chromosomal abnormalities expected per 1,000 implantations 








Weeks after 
implantation 


No. of deaths (and live: 
births) for 1,000 implantations* 








0 , 391 x 

1-6 : 94 > 

7-11 : 40 x 
12-17 14 x 
18-24 5 x 
25-Birth 7 x 
Live births 449 x 
Total 1,000 





Proportion of chromosomal 
abnormalities in 


deaths and live birthst 















No. of chromosomal abnormalities 
(in deaths and live births 
and total) per 1,000 implantations 


0.95 = 371.5 
0.66 = 62.0 : 
0.43 = 17.2 
0.22 — = 3.1 > 
0.05 ,- = 2 
0.06 = E! 
0.006 | = 2.7 
f 457.1 


*Estimated using linear interpolation in Table I- Examples: 391 = 1,000 X (27/69); 94 = 1,000 x [(5.0 + ^ x 2.9)/69]. 


TSee Table IV. 


observed by Soupart and Strong”? approximate Her- 
tig's estimate that 10% to 15% of zygotes segment but 
fail to implant. In respect to concern of an inccezsed 


` risk of polyspermy or the fertilization of ova by ibnor- 


mal spermatozoa, the comparison is not comoletely 
satisfactory. Biggers! pointed out that the 14 ove pene- 
trated by a single sperm are not guaranteed rorraal 
development, because either the. sperm or the ovum 
may have an abnormal chromosome complement as a 
result of nondis;unction during meiosis. Anothe- prob- 
lem with the comparison is that it does not specifically 
address the issue of polyspermy, and it appears tnat 
no in vivo data are available to make an adequat œm- 
parison at such an early stage of human embryonic 
development. 


In discussing their findings of 26 triploid "etuses ` 


among 340 spontaneous abortions, Jacobs and asstoci- 
ates"? estimate that 66% of triploidy were the resu.t of 
dispermy; 24% resulted from fertilization of a Earloid 
ovum by a diploid sperm, and 10% resulted when a 
diploid ovum was fertilized by.a haploid sperm. T'3ese 
data do not previde a proper comparison for the rates 
of triploidy among preimplantation embryos fectifized 


in vitro. Moreover, the estimate? that 1% to 3S cf all 


recognized conceptions result in triploidy alsa wyuld 
not apply to the preifnplantation phase. , 


Chromosomal dbnormalities in blastocysts 


The problems of comparison raised in resoec- to 
polyspermy in preimplantation embryos also ap." to 
any chromosomal anomalies detected by karyotyp2s of 
blastocysts. Since the preponderance of in vico data 
derives from spontaneous abortions occurring-in cec- 
ognized-pregnancies, the most reliable in vitro com: par- 
isons of abnormalities will result from pregnaaciss of 
dürations longer than 2 weeks after implantation 

Approximately 40% to 50% of implantatiorr blzsto- 


e cysts can be expected to have a chromosomal abnor- 


S 


mality in vivo. This estimate is derived in the following 
manner. Àn implanted blastocyst can result in a spon- 
taneous abortion, a stillbirth (fetal death), or a live 
birth. For these three outcomes, Table IV gives the 
frequency of chromosomal abnormalities at various in- 
tervals subsequent to implantation. Data on chromo- 
somal anomalies from Boué and Boué,” reported in 
weeks of development, and from Creasy and associ- 
ates and Alberman and Creasy,'5 reported in weeks of 
gestation, have been abstracted and converted in Table 
IV to weeks after implantation. Using these data and 
the estimates of intrauterine death given in Table II, 
Table V gives the numbers of chromosomal abnor- 
malities, per 1,000 implantations, which would occur 
during various intervals. l 

The last column of Table V shows that for every 
1,000 implanted blastocysts approximately 457 are 
expected to have a chromosomal abnormality. This es- 


timate depends partly upon my assumption that at» ° 


0 weeks after implantation 95% of spontaneous abor- 
tions have a chromosomal anomaly (see Tables IV 
and V). Alternatively, if one assumes that at 0 weeks 
after implantation 78% of spontaneous abortions have 
a chromosomal abnormality, a conservative figure of 
396 abnormalities per 1,000 implantations is derived. 
Assuming that 100% of spontaneous abortions have a 
chromosomal abnormality at 0 weeks after implanta- 
tion, one calculates that 477 abnormalities per 1,000 
implantations will occur. Thus, an estimate of 40% to 
50% seems plausible for the in. vivo frequency of 
chromosomal abnormalities among implanted blasto- 
cysts. Allowing for the fact that some blastocysts un- 
doubtedly fail to implant because of anomalies, one 
expects a higher frequency of chromosomal abnor- -~ 
malities among preimplantation blastocysts. 

Boué and colleagues? estimated that about "1 out of 
every 2 conceptions has a chromosome anomaly.? This 
estimate is consistent with the findings of Hertig and 
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Fig. 2. Operating characteristic for studies of the frequency of major malformations occurring at 
birth and during the first year of life in children conceived through in vitro fertilization, assuming a 
rate of r, = 8.5% in vivo. For example, if, unknown to an investigator, the rate of major malforma- 
tions were doubled (rz = 13%) in births resulting from in vitro fertilization, then a sample of N = 100 
births would provide only a 32% chance (1-8 = 0.32) of finding a significant increase. 
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Fig. 3. Operating characteristic for studies of the frequency of chromcsomal abnormalities in live 
births resulting from in vitro fertilization, assuming a rate of r, = 0.62% in vivo. For example, if, 
unknown to an investigator, the rate of chromosomal abnormalities were doubled (rz = 1.24%) in 
live births resulting from in vitro fertilization, then a sample of n = 2,000 births would be needed to 
give one a 90% (1-8 = 0.90) chance of detecting a significant increase in the observed rate versus the 


expected rate of r, = 0.62%. 


associates.” Among eight human embryos which were 
discovered prior to implantation, four were deter- 
mined to be abnormal based upon morphology. Al- 
though a figure of 40% to 50% may be appropriate for 
a population as a whole, Boué and Boué” emphasized 
that the risk of conceiving abnormal embryos is ex- 
tremely variable among couples. In addition to the 
study by Kajii and Ferrier,” indirect evidence derives 
from a study” based upon follow-up, from 6 months to 


4 years, of 774 women who had an initial abortion in’ 


which karvotype was determined. The risk of another 


” € 


KJ 
" B * n " 
abortion in these women depended on maternal age, 
the existence of a chromosomal anomaly in the previ- 
ous abortion, and the reproductive history prior to the 


initial abortion in which karyotype was determined. 


Operating characteristic 


Let us put aside for the moment the problem of.es- 
tablishing a rate for any particular abnormality occur, 


ring in vivo, against which the rate deriving from i in . 


vitro fertilization may be compared, and consider next 
the issue of how large a series of in vitro fertilizations , 


~ 


144 Schlesselman 


and implantatiors would be required to detect reiably 
# potential increase in the rate of a specific abnormality. 
In comparing the in vivo and in vitro rates, one raight 
err in either of two ways: Type l error—claiming that a 
difference exists, when in fact it does not; 
there is a difference. «> 

‘The probability of making a Type I error is called 
the level of significance and is commonly denoted by 
the symbol “æ.” The probability of making a Tyde TI 
error is represented by the symbol “8.” The quznüty 
1-8, called the power of a statistical test, represen s the 
probability of detecting a difference in the rates, when 
a difference truly exists. Since either a Type Eor a 
Type H error is undesirable, one wants both a an 1 f to 
be small. Equivalently, one desires that a be smal] and 
:1-B be large. 

Suppose that a specific abnormality occurs in v vo at 
a rate of r, (percent) and that the unknown rate ir vitro 
is rs (percent). Assume that, in respect to risk factors 


which affect the rates of abnormalities, women whose ` 


pregnancies derive from in vitro fertilization are 
otherwise comparable to women whose pregnancies 
occur in vivo. T'hen it is intuitively clear that the arger 
the sample of embryos, the better is one's char.ce of 
detecting a true difference (8 = rz — r) in the rates of 
abnormalities. It is also clear that large differences are 
more easily detected than small ones. 
"The rate of abnormalities in a sample of n em bryos 
deriving from in vitro fertilization can be regarded as 
` an estimate of the unknown value of r}. Sampling fluc- 
tuations will cause the value of the estimate (fs) © vary 
around rs, so that the observed difference (fs — r) may 
be much less than the true difference (8 = rz — rg. The 
power (probability of detecting a true differer.cej 8) 
becomes larger with increasing sample size, ard the 
Óperating characteristic or power curve quantifes the 
relationship between the power (1-8), the sample size 
(n), and the difference in rates (8). Given an estimate or 
expected value forr, and specifying. a to be sma] (e.g., 
a = 0.05), one can compute an operating characteris- 
tic. This is a graph of the power as a function of the 
sample size for various hypothetical values of 6 


Sample size for studies of abnormalities ' 

occurring at birth* 

Fig. 2 provides a specific example of an operating 
characteristic. Assuming that the rate of majcr mal- 


* Formulas for the sample size computations in Figs. 2 and 8 
and a discussion of the assumptions of the analysis are ziven in 
a technical appendix which is available from the autor and 


. will be distributed with'reprints. 


A 


Type IL 
error—claiming that no difference exists, when ir. fact . 
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. formations occurring at birth and during the first year 


of life is r, = 8.5%” among children conceived natu- 
rally, the five power curves give, for in vitro studies of 
various sizes, the probability of detecting a hypothetical 
increased rate of malformations. For instance, suppose 
that one had n = 100 births resulting from in vitro fer- 
tilization. If the rate of major malformations were truly 
13% among births deriving from in vitro 
fertilization, then a sample of n = 100 births would 
give one a 32% chance (1-8 = 0.32) of finding that îs 
was significantly (a = 0.05) greater than rı. A sample 
of n = 500 births would provide a 92% chance (1- 
B = 0.93) of detecting the increased risk. On the other 
hand, if the rate of major malformations were 
re = 11% among births resulting from in vitro fer- 
tilization, then one would need n = 2,000 births in 
order tc have a 92% chance of detecting the increase. 
From an inspection of Fig. 2, one can begin to ap- 
preciate that there is no single answer to the question of 
how larze a sample one needs. 

As an alternative to thinking in terms of a difference 
in rates, 6.= rg — ry, one may wish to consider their 
ratio R = rs/r;, which is called the relative risk. Values 
of R greater than 1.0 indicate that the rate of abnor- 
malities arising in vitro exceeds that arising in vivo. 

At the lower right in Fig. 2, the values of the relative 
risk (R) have been given, corresponding to each of the 
values of r, used for the five power curves. The value 
R = 1.5 (13/8.5) represents a 50% increase in risk over 
the expected rate oi r, = 8.5%. The value R = 2.0 
(17/8.5) represents a 100% increase in risk over the 
expected rate and so on. (Values of rz = Rr; hae been 
rounded to the nearest integer in Fig. 2.) 

Hook and Hamerton's? summary of'six studies indi- 
cates that approximately 0.6296 of live births can be 
expected to have a chromosomal abnormality. The 
operating characteristic in Fig. 3 shows that even with a 
hypothetical twofold increase in risk of abnormalities at 
birth (R = 2 corresponding to ra = 1.2%) one would 
need a sample of n = 2,000 or more births to give a 
high probability of detecting the increase. : 

The transfer efficiency of embryos fertilized and cul- 
tured in vitro is likely to approximate the experience in 
domestic animals.! Assuming that the probability of ob- 
taining a live birth from an implanted blastocyst is 31/ 
69 = C.45 (see Table II) and that the efficiency of 
embryo transfer will be 5096, the chance of obtaining a 
live. birth from in vitro fertilization will be'about one in, 
four.' Thus, one expects that in the presence of rather 
ideal conditions the required number of embryo trans- 
fers will exceed by a factor of 4 the number of births 
indicazed in Figs. 2 and 8. The number of laparofomies 


equal to r = 


e 
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required to produce a live birth is an additional consid- 
eration for which no adequate data are presently avail- 
able. Figs. 2 and 3 suggest that unless in vitro fertiliza- 
tion in humans strongly contradicts the experience in 
domestic animal reproduction, which suggests no in- 
creased risk cf abnormalities at birth,” truly large stud- 
ies will be required. 


Use of early spontaneous abortions to 
monitor risk of chromosomal 
abnormalities 


Even though the estimate that 40% to 50% of human 
implanted blastocysts have a chromosomal abnormality 
seems plausible, the rate of abnormalities in blastocysts 
prior to implantation remains conjectural. We have no 
certain knowledge of the implantation failure rate in 
abnormal versus normal blastocysts. Given this uncer- 
tainty, the best opportunity for detecting a potentially 
increased risk of chromosomal abnormalities resides in 
the examination of early spontaneous abortions, par- 
ticularly those occurring 1 through 6 weeks after 
implantation, provided that they can be successfully 
identified and karyotypes can be determined. Al- 
though approximately four times as many women have 
pregnancies that progress to 16 weeks' gestation and to 
birth than have a spontaneous abortion in the interval 


of 4 to 15 weeks, the relatively low frequency of 


chromosomal abnormalities expected in amniocentesis 
or live births suggests that early spontaneous abortions 
can still provide a better assessment of increased risk. 
The analysis is as follows. 

Let arbe the proportion of amniocenteses which i in- 
"dícates a chromosomal abnormality, and let p» be the 
"corresponding proportion of early spontaneous abor- 
tions which have abnormal karyotypes. Assuming that 
one wants to detect an increased relative risk equal to 
R, then the ratio of the required number of amniocen- 
teses (n) to the number of spontaneous abortions (ng) 
is given by: 


n/t =[(1 - Pi) pel [pic us pol* 


For example, assuming that 1.2% of amniocenteses 
would indicate a chromosomal abnormality in vivo, 
whereas 40% of spontaneous abortions between 4 and 
15 weeks' gestation would have a chromosomal abnor- 
mality in vivo, one has p, = 0.012, p, = 0.40, and 
n,/ ne = [(0.988) (0.4)]/[(0.012)(0.6)] = 55. Thus, one 


. would need the results of 55 times more karyotypes at 


amniocentesis than at the time of early spontaneous 

"The derivatiqn of this formula is given in a technical ap- 
pendix, which is available from the author and will be dis- 
tributed with reprints. 
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` abortion in order to determine whether in vitro fer- 


tilization increases the relative risk of, a chromosomal 
abnormality. 
The data of French and Bierman? indicate that four 


' ümes as many women will be available for karyotype 
determination at amniocentesis than at the time of an 


early spontaneous abortion (793 versus 207, from 
Table III) Given the analysis of the preceding para- 


graph, if each early abortion could be identified and 


karyotype detezmined successfully, one would need 


fourteen times the base population for a study using 


amniocentesis compared to one using spontaneous 
abortions. If karyotypes could be determined in only 
half of the early abortions then one would need seven 
times the base population using amniocentesis. Thus, 
the effectiveness of early identification and the relative 
efficiency of successful determination of kar yotypes in 
spontaneous abortions alter the assessment of the total 
effort required. 
' The same analysis can be applied to a comparison of 
live births and spóntaneous abortions. Assuming that 
the proportion of live births with a chromosomal ab- 
normality is given by p, — 0.0062 (0.6290), one calcu- 
lates n;/ns = 107. This indicates that, in order to detect 
an increased relative risk (R), one would need the re- 
sults of 107 times more karyotypes in live births. 
Excluding lifelong follow-up, the "bottom line" in 
any current assessment of the risks of in vitro fertiliza- 
tion would certainly be abnormalities apparent at birth 
and during the first year of life. Doubling the risk of 
abnormalities at the time of implantation has a differ- 
ent implication than does doubling the risk at am- 
niocentesis or in live births. The rates of abnormalities 
among live births are generally much lower than the 
rates ir. spontaneous abortions and fetal deaths, since 
prenatal elimination of abnormal embryos and mal- 
formed fetuses is the rule, rather than the exception.5* 
Thus, the discovery of any increased risk among live 
births would undoubtedly come long after evidence 
which strongly implicated the ultimate finding had al- 
ready accumulated frqm spontaneous abortions. Kline 
and associates? have made the same argument in re- 
spect to using spontaneous abortions to monitor po- 
tential environmental teratogens. 


Elimination of abnormal embryos 
during pregnancy 


The efficiency of eliminating abnormal embryos dur- 
ing the course of pregnancy appears to be quite high. 
For every 1,000 chromosomal abnormalities which are 
present in implanted blastocysts, only five to seven are 
expected to survive to the point of a live birth. Thus, 


N 
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99.3% to 99.5% of the chromosomal abnormalities are 
ecliminated in vivo through spontaneous aborticn or 
fetal death. These estimates are derived in the fcllow- 
ing manner. f 
Table I indicates that 31 live births are expected to 
result from 69 implantations, so that 2,226 impanra- 
tions would be needed to produce 1,000 live L-rths. 


Since 4096 to 5095 of implanted blastocysts ar» ex- 2 
pected to have a chromosomal abnormality, aprroxi- . 


mately 890 to 1,113 abnormalities occur among the 
2,226 implantations. The review by Hook and Hz mer- 


ton?? indicates that six chromosomal abnormalities zre . 


expected per 1,000 live births. Therefore, the number 
of abnormalities at birth has been reduced to six-from 
the original 890 to 1,113 at implantation. On z per- 
centage basis, 99.3% (884/890) to 99.5% (1,107/7,113) 
of the abnormalities have been eliminated. 

Provided that the medical treatment associatec wizh 


in vitro fertilization does not enhance the survival of - 


abnormal embryos, a major implication of the preced- 


ing line of reasoning is that a marked increase n the: 


frequency of chromosomal abnormalities at impzanta- 
tion is expected to have only a minor effect cn the 
frequency of abnormalities among live births. Since 
only 0.5% to 0.7% of the abnormalities at implanzation 
occur in fetuses that survive to the point of live brth, a. 
twofold increase in the frequency of abnormali ies at 
implantation, from 400 to 800 per 1,000, would result 
in only two to three additional abnormalities per 1,000 
live births. 

To take another perspective on this matter, consider 
the detection of a chromosomal abnormality st am- 
niocentesis as an indication for elective abortiorr Szp- 
pose that 1.2% of pregnancies at 16 weeks’ gestation’ 
have a chromosomal abnormality in vivo, indicatng 12 
elective abortions per 1,000 amniocenteses. Assaming 
‘that on average 31.9 fetuses of 16 weeks’ gests ticnal 
age result from’ 69 implantations (see Table I ) and 
assuming that 40% to 50% of implantations Lave a 
chromosomal abnormality, one calculates that 1 1% to 
1.4% of the chromosomally abnormal embryos would 
survive to 16 weeks’ gestation» Thus,-a twofold irxrease 


in the frequency of abnormalities at implantatior, from , 


400 to 800 per 1,000, would result in the indica.ion of 
an additional four to six elective abortions per 1,000 
amniocenteses. 

There is the possibility that in vitro fertilization per 
se does not induce abnormalities but, rather that zhe 


ancillary medical treatment used to establish an :m-- 
, * plantation and maintain a pregnancy may enháace the 


survival of naturally occurring abnormalities. A de- 
crease in the frequency of spontanecus aborticas and 


A 
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the occurrence of fewer anomalies among abortuses 
may presage such a development. In this event, the 
analysis of the two previous paragraphs would need 
revision.  - i : : 
A major increase in the frequency of chromosomal 
abnormalities at the time of implantation which is at- 
tributable to in vitro fertilization seems likely to have a 
comparatively minor effect on both abnormalities 
among live births and the indications for elective abor-: 
tion at amniocentesis. On the other hand, the induction. 
of more abnormalities by in vitro as opposed to natural: 


` 


fertilization would result in more spontaneous abor-- ' 


tions and require more attempts at in vitro fertilization ` 
to achieve a normal live birth. Because.of this, the im- 
plications of in vitro fertilization appear to be much 


greater for the mother than for the child, in that the. S 


mother would be repeatedly subjected to the costs and i 
risks associated with the surgical procedure for the'col- ` 


lection of mature ova and the hormonal treatment to 


induce superovulation and achieve implantation. 


Limitations of analysis 


Itis unlikely that numerous small studies with differ- - 
ent protocols for patient selection, techniques of in . 
vitro fertilization, and procedures for monitoring 
pregnancies will resolve the quéstion of risk. The sen- 
sitivity of a study could be increased, however, with a 
consequent reduction in sample size, if one could iden- 
tify a specific type of abnormality which would be 
markedly affected by in vitro fertilization. Thus, for 
the sake of argument, one might postulate that translo- 
cation abnormalities in particular would be~affected 
and that the rate of other chromosomal anomaliés, 


` would be unaltered. Since translocations represent only 


a small fraction of all chromosomal anomalies, a large 
increase in their frequency of occurrence would be 
reflected in a comparatively small increase in the total. ` 

One cannot be sure that the women whose pregnan- 
cies will be established by in vitro fertilization and em-. 
bryo transfer wil! be comparable to the group from 
which expected rates of abnormalities occurring "in 
vivo" have been derived. The absencé of a direct ex- 
perimental control in studies of abnormalities which 


‘May arise in pregnancies established by in vitro fer- 


tilization is a limitation which' is. inherent in certain 
types of human investigation: Another example would 
be studies of whether certain drugs or chemicals are 
carcinogenic in humans. In both situations a direct.ex-. 
perimental approach which assigned subjects to either 
a treatment or a control group would be unethical and 
infeasible. Given the variation among sfudies in the re- 
ported rates of abnormalities, the multiplicity of factors 
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which potencially alter risk, and the dearth of informa- 
tion about the frequency of abnormalities and em- 
bryonic loss in the earliest stages of pregnancy, any 
estimate of the rate of abnormalities expected in vivo 
represents an approximation of uncertain precision. 
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Thanks are due to Phyllis Sternthal, who pro- 
grammed the power computations and prepared thé 
graphs of the operating characteristics in Figs. 2 and 3. 
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-prepaid group practice in Roches- 
ter, New York, situated in attrac- 


tive new health center; Innovative 


. practice with in-office OR for out- 


patient surgery, 2 nurse-midwives 
and full time nurse educator. 
Medical Group is active in Univer- 
sity of Rochester School of Medi- 
cine programs. Salary competitive, 
plus liberal fringe benefits. For fur-" 


| ther information, send curriculum 
. vitae to: James S. Roberts, M,D., 


800 Carter St., Rochester, N.Y. 
14621. : | 4c 








* OB-GYN Physician, board ` 


certified or eligible, needed 
for full time permanent staff ` 
. of Neighborhood Health ' 
Center/HMO. Bilingual capa- i 
bility in English and Spanish . 
would. be helpful. Employee | 

benefits include paid holi- 
days, vacation, education 
leave, insurance protection 
and a retirement plan. Sub-. 
mit CV to Jose Maltos, Exec- | 
utive Director, El Rio Santa 
Cruz Neighborhood Health. 
Center, P.O. Box 1271, Tuc- 
son; Arizona 85702. : 








/J— OB/GYN 


. Southeastern Pa. hospital 


| looking to expand OD * 
. staff with one or 
preferably two 
progressive OD's. 


Completing new delivery 
suite with birthing room. 
Office in new, connected 
physicians’ center. - 
Income guarantee. Reply 
to Box OB/GYN #2 








1979 ORIENT TOURS 


For Doctors Attending Tokyo, Oct. 25-31, 
IXth World Congress of Gynecology and Obstetrics 


$ TOTAL ROUNDTRIP AIRFARES : 
Los Angeles/San Francisco - Tokyo | 


Land services NOT necessary to qualify 








21-31: On pes Jumbo jet flights of Ne eG airlines at 
lower airfares than on known charter fligl ns o land arrangements 
necessary. Only 50 docto's with rh or more montis mambership in 
American Medical Assoclatio or American College of Obstetrics and 
Gynecology, with their wives, BL qualify either group of 100 eligible 
people for these very low a 


Risk AVAILABLE 


Tours combining airfares with land arrangements, Very highest quality 
throughout, such as deluxe and top first-class hotels, and in certain 


tours extensive sightseeing, dinner parties, and folklore shows to 


assure that you will -enjoy the Orient, not just see it. 


TOKYO ONLY—$899—Oct. 21 31-11 day s 


For doctors concentrating their time on the media sassions in Tokyo 
who desire only airfares, hotel, and transfers 


JAPAN ONLY-~$1099—Oct. 21-31—11 days - 
For doctors unable to be absent from their practices very long who want 
to visit the classical city of Kyoto, in addition to Tokyo. 


TOKYO-HONG KONG—$1249—Oct. 23-Nov. 5—14 days 


pesigned to enable doctors to concentrate their professional time at 
he medical sessions in Tokyo and enjoy vacation time In Hong Kong. 


ORIENT HILITES—$1399—Oct. 23-Nov. 7—16 days 


For doctors with limited time who want significant Orlent coverage. 
Includes the “core” of the Orient: Japan, Taiwan, Philippines, Hong Kong. 


ORIENT’ GRAND. $1849.— Oct. 23-Nov. 12—21 days 


Offers the ultimate, practically all of the Far East: Japan, ox iR Phil- 


ippines, (Bali) Indonesia, Singapore, Thalland, Hong Kong. If you have 
tifhe, thigis the program for y yo! 






Apply: HOWARD TOURS, INC. 


526 Grand M Oakland, Galifornia 94610 
elen e- (415) 834-226 
















APPLICATIONS ARE BEING 
ACCEPTED FOR 
` SUBSPECIALITY 
FELLOWSHIPS TO 
. BEGIN JULY 1, 1980. 


i l in. : 

l1. Reproductive Endocrinology - 
"and Infertility — 

2. Gynecologic Oncology 

. 3. Maternal-Fetal Medicine 


THE UNIVERSITY OF CHICAGO 
CHICAGO LYING-IN HOSPITAL 
‘Address inquiries to: 

Arthur L. Herbst, MD. 
Chairman A 
Department of Obstetrics - * 
" and Gynecology 
5841 S. Maryland 
Chicago, Illinois 6637 









Availabie 
for the first time 


The ten-year cumulative author and 
subject index to volumes 100-129. 
(1968-1977) of the AMERICAN 
JOURNAL OF OBSTETRICS AND 
GYNECOLOGY is now available for 
your journal collection. It is a complete 
and comprehensive reference guide to 
over 28,000 pages of authoritative 
articles published in the Journal 
during the past ten years. 











y . TEN-YEAR cum ULATIVER 


i44 






IRDEx: 
yowumes 1007. d29 0v 








The world-renowned “Gray 
Journal” is the oldest specialty journal 
devoted to obstetrics and gynecology. 






e. v. | j s. y TEN ON 
Now these influential papers, NU a oro d 
appearing between 1968-1977, have 
been cross-referenced to include i 
over 23,100 subject entries. Each 
entry lists the complete article title, 
author(s), volume, page, and year of 


publication. 


The author index lists more than 13,850 contributors from this period, 
along with respective article title, au hor-to-author referral, volume, page, 
and publication date. 


The 479-page index is handsome presented in a rust and gold cloth- i zs 
cover volume. It is a must for every library concerned with obstetrics and i 
gynecology. Send for your copy of this valuable reference today! 


.479 pages, 844 X 11", price $28.75 


~ 


YES! . > 








E Send me copies of the Ten-year Curaulctive Index (1968-1977) to ; 
the AMERICAN .JOURNAL OF OBSTETRICS AND GYNECOLOGY O My payment for $ 
(0126-6) at $28.75 each. ; '. is enclosed. (I understand 
. Mosby will pay shipping 
! costs.) 
, Name 





: à O Bill me later. (1 understand 
e Address : a shipping and handling 
frm l ' charge-will be added.) : 








City uu State: Lo. uo -ZIg . 
$ ' Aomplete and mail today to The C. V. Mosby Company, Attn: Order Processing Dept., . è 
-Q 11830 Westine Industrial Drive, St. Louis, Mo. 63141 . e 
j _ & -- 


40 wam | = iD lr oll 


COMMUNICATIONS 
IN BRIEF 


This section is suitable for reporting results of therapeutic trials, descriptions of 
new procedures or instruments, and case reports which illustrate a, principle. Re- 


ports should be limited to seven hundred words and two references. 
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illustration or table requires a proportionate reduction in tctal words. 


Lactic dehydrogenase measurement in 
chronic ectopic pregnancy 


G. OHEL, M.D. 
M. KATZ, F.C.P.(SA), M.R.C.P.(Lonp.) 
Departments of Obstetrics. and Gynecology and Chemical 


Pathology, University of Cape Town Medical School and 
Groot Schuur Hospital, Cape, South Afrisa 


ECTOPIC PREGNANCY may presént disleally in an. 


acute or chronic form. The acute form is easily diag- 
nosed. The subacute or chronic form, on the other 
hand, commonly presents a diagnostic problem. In 
particular it :s often indistinguishable from chronic 
*pelvic inflammatory disease. 

A simple routine test to aid in the diagnosis of 
chronic ectopic pregnancy is highly desirable. Bout- 
selis, Wensinger, and Sollars? have demonstrated an 
increase in sérum lactic dehydrogenase (LDH) in cases 
of abruptio placentae and normal LDH values in other 
complications of pregnancy. These authors have sug- 
gested that the raised LDH in abruptio placentae may 
be due to tissue disruption and localized red blood cell 
destruction. Because certain aspects in the pathophys- 
iology of chronic ectopic pregnancy and abruptio pla- 
centae may be analogous, it was decided to investigate 
the use of serum LDH in the former condition. 


Thirty-one patients admitted to the Gynecological. 


Ward at.Groote Schuur Hospital were investigated. 
Sixteen had clinical symptoms suggesting the possible 
presence of a chronic ectopic pregnancy (Group D. 


Four patients with acute ruptured ectopic pregnancies . 
were also studied (Group II). A third group of six pa- 


Repfint requests: Dr. G. Ohel, Gynaecological Endocrine 
Laboratory, University of Cape Town Medical School, Obser- 
vatory§,7900, Cape, South Africa. 
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Fig. 1. Distribution of serum LDH levels in the groups of 
subjects studiéd. Group Ia, patients with proved chronic ec-" 


_ topic pregnancy; Group Ib, patients with suspected chronic 


ectopic pregnancy, not confirmed at operation; Group I], pa- 
tients with acute ectopic pregnancy; Group III, patients with 
spontaneous first-trimester ahortion; Group IV, healthy 
women in their first triméster of uncomplicated pregnancy, 


tients with spontaneous, incomplete first-trimester 
abortion (Group ITI) and a fourth group of five healthy 
women in their first trimester of pregnancy (Group IV) 
were studied as controls. 

: On admission, 5 ml of venous blood were taken from 
each patient and serum LDH was measured (normal i 
adult range, 12€ to 240 U/L). 

After a definitive diagnostic surgical procedure was 


. performed in the 16 Group I patients, it was possible to 


further subdivide these into those with confirmed 

chronic ectopic pregnancy (Group la, eight patients) ` 

and those with pelvic pathology -other than ectopic 
` B d ` 
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pregnancy (Group Ib, chronic pelvic infection in-seven 
patients and ovarian cyst in one patient). One patient 
was clinically well at the time of operation and had 
experienced only a short delay in the onset of her 
menstrual period followed by prolonged but scanty 
vaginal bleeding. At laparoscopy a tubal abortion with 
patent, intact fallopian tubes was found. 

Serum LDH values are shown in Fig. 1. Patients’ with 
chronic ectopic pregnancy (Group Ia) all had LDH val- 


ues above the normal range, with levels ranging be- . 
tween 271 and 330 U/L. The patient with tubal abor- 


tion had ari LDH level in the high-normal range (224 
U/L). In all other groups, serum LDH concentrations 
were well below the upper limit of normal, the highest 
level being 183 U/L. 

The consistent finding of elévated serum LDH levels 
in patients with chronic ectopic pregnancy provides an 
important aid in the diagnosis of this condition» All 
patients with this. condition had distinctly elevated 
LDH values, whereas cases in other clinical groups, in- 
cluding acute ectopic pregnancy, pelvic infection with 
abscess formation or hydrosalpinx, incomplete abor- 
tion, and healthy pregnant females in their first trimes- 
ter, had serum LDH levels within the normal range. 


Thus no false-positive or false-negative results were - 


obtained. 
` In acute ectopic pregnancy serum LDH was. normal; 


‘in chronic ectopic pregnancy it was invariably high. 


This suggests that the time elapsed between a hemor- 


rhagic tubal episode and blood sampling may be of 


importance in detecting high LDH levels. In one pa- 
tient with tubal abortion LDH was within the high- 
normal range. Minimal tissue disruption was observed 
at laparoscopy and this may explain why the LDH val- 


‘ues in this patient were elevated to a lesser extent than 


- in those with chronic ectopic pregnancy. 


The precise reason for elevation of LDH values in 
chronic ectopic prégnancy is not clear. It is probably 
related to disruption of either placental tissue or fal- 
lopian tube or both. It may be possible to determine the 


tissue or cellular origin of this enzyme by isoenzyme 


studies and such studies are now in progress: 

It is suggested that serum LDH be measured in all 
patients in whom chronie ectopic pregnancy is sus- 
pected. If elevated values are found, surgery is indi- 
cated. On the other hand, normal LDH values would 
make the presence of chronic ectopic pregnancy un- 
likely and would favor a diagnosis of chronic pelvic 
infection with or without acute exacerbation. In such a 
situation conservative management may be preferable 
in the first instance. 
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Endometritis- -parametritis simulating 
sigmoid carcinoma 


DOUGLAS W. HERSHEY, M.D. 
JACOB M. PROTAS, M.D. 


Aspen, Colorado 


LOWER ABDOMINAL PAIN and intestinal symptoms 
from various causes if associated with specific radio- 
graphic abnormalities can mimic rectosigmoid cancer. 
The purposes of this paper are to report two cases of 
pelvic inflammatory disease that showed radiographic 
changes compatible with carcinoma of the sigmoid 
colon and to suggest that endoparametritis be consid- 


-ered in the differential diagnosis in young women with 


annular lesions of the sigmoid colon. 


B. S., a 48-year- -old, married, white woman, gravida 5, para 
4, abortions 1, had a Lippes Loop inserted for contraception 5 
months prior tó admission. There was no history of pelvic 
inflammatory disease or venereal disease. Approximately 
1 month prior to admission the patient noted bloating, in- 
creased flatus, and more frequent stools, She had vague com- 
plaints of lower abdominal pain and slight fever but remained 
physically active, Menstrual periods were regular and normal. 
Pelvic examination revealed a uterus of "7 to 8 weeks' size and 
slightly irregular," but no uterine or adnexal tenderness or . 
induration. Uterine leiomyomas were suspected although at 
the time of intrauterine contraceptive device (IUD) insertion 
the uterus had been described as normal. Because of persis- 
tent intermittent abdominal pain, increased malaise, increased 
stool frequency, and mild leukocytosis, infectious enterocolitis 
was suspected. Proctoscopy showed an area of slight friability 
and swelling of the mucosal folds at 13 cm and a narrowing 
which prevented further advancement of the instrument. A 
barium enema showed narrowing compatible with an dnnular 
carcinoma of the rectosigmoid (Fig. 1). No definite abscess wa? 
identified, nor were signs of diverticulitis or diverticulosis 
present. Upper gastrointestinal and small bowel series. were 
normal. The patient was admitted for an exploratory 
laparotomy and bowel resection for “sigmoid carcinoma.” At 
surgery, dense pelvic, adhesions suggestive of endometriosis 
were noted. Both fallopian tubes were markedly thickened, 
edematous, and adherent to the ovaries, one.of which con- 
tained a small hemorrhagic. cyst, but were otherwise grossly” 
normal. The uterus was normal in size and shape. Peritoneal 
cultures were negative. Immediately following total abdomi- 
nal. hysterectomy and bilateral salpingo-oophorectomy the 
colon was further evaluated. Extensive intrinsic fibrosis sur- 


: rounded the pelvic colon, but no circumferential lesion was - 


noted: A small incision was made in the rectosigmoid and a 
sigmoidoscope was passed into the colon. The mucosa ap- 
peared normal. No colon resection was done and the patient 
recovered uneventfully. The pathology specimen showed 
marked bilateral chronic salpingitis, pericophoritis, and mild” 
myometritis. A follow-up barium enema revealed a com- 
pletely normal colon (Fig. 2). : 

Reprint requests: Dr. Douglas W. Hershey, 323 W. Main 
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Fig. 1. 


M. H., a 25-year-old black woman, gravida 2, para 2, gave a 
history of being treated in June, 1972, for a "tube infection" 
with a "shot." She was free of pelvic pain and had regular 
menses through November, 1972, but during this month 
noticed intermenstrual spotting and an increased white dis- 
charge. In early December she was examined following a week 
of pelvic pain. At that time the IUD was removed and cultures 
of the device and endocervix grew a micrococcus species and 
anaerobic gram-negative bacilli. Gonorrhea culture was nega- 
tive. A diagnosis of acute pelvic inflammatory disease was 
made and over the subsequent 3 months the patient was in- 


* «ermittently treated as an outpatient with tetracycline, eryth- 


romycin, doxycyline, and ampicillin. In mid-January, bilat- 
eral, tender, cystic adnexal masses were palpated and thought 
to be probable tuboovarian abscesses. Between December and 
March, the patient experienced lower abdominal pain, leth- 
argy, fatigue, constipation, and a 21 pound weight loss. She 
was readmitted in March for further evaluation, at which time 
a barium enema showed “a constricting, obstructive lesion in- 
volving approximately 6 cm of sigmoid colon with shelf-like 
edges" (Fig. 3). An upper gastrointestinal series was normal; a 
pyelogram showed partial right ureteral obstruction. An en- 
docervical culture grew Escherichia coli and diphtheroids. The 
patient was treated with intravenous clindamycin and gen- 
tamicin with some symptomatic improvement and discharged 
on a regimen of oral ampicillin and clindamycin for several 
weeks. In early May the patient was admitted for re-evaluation 
regarding "pelvic clean-out." Because of extensive "ligneous 
cellulitis" the patient was discharged home on a regimen of 
*prednisone with plans to wait another month before definitive 
surgery was undertaken. In early June of 1973, the patient 
was readmitted and a repeat barium enema at this time 
showed only minimal deformity of the sigmoid (Fig. 4). Dur- 
ing thig admission the patient underwent total abdominal hys- 
on dd and bilateral salpingo-oophorectomy. Both adnexa 
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Fig. 2. 





Fig? 3. 


were involved in tuboovarian abscesses. Postoperative course 
was uneventful. A postoperative barium enema was not ob- 
tained. 


Both patients had typical “apple core” lesions on 
barium enema, and in B. S. this finding along with the 
clinical picture led to a laparotomy for proposed sig- 
moid resection. Interestingly, both patients were wear- 
ing IUDs. Although the diagnosis of pelvic inflam- 
matory disease was not in doubt for M. H., both 
patients had somewhat protracted courses with periods 
when they were relatively asymptomatic. Mild asymp- 


j 
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Fig. 4. 


tomatic endometritis seems to accompany IU D use and 
may be the mechanism of contraception. Relatively 
asymptomatic salpingitis is probably a concomitant fea- 
ture in at least some IUD wearers.' The discovery of 
unilateral tuboovarian abscesses with some patients 
having minimal prodromal symptoms fits into the pic- 
ture of an indolent pelvic inflammatory process pecu- 
liar to patients using this type of contraception. Persis- 
„tent lower bowel symptoms, the absence of dramatic 
findings on pelvic examination, and the presence of a 
constricting lesion on barium enema do not eliminate 
chronic endometritis-parametritis from the differential 
diagnosis. Suy! = 

There are a number of other conditions that mimic 
colonic carcinoma.2 Endometriosis is known to the 
gynecologist as a potential cause of symptems of lower 
bowel obstruction or occasionally irritation with sec- 
ondary colic or diarrhea. A sharply defined narrowing 
of the rectosigmoid resembling carcinoma can occur. 
Other conditions which can radiographically simulate 
colonic malignancy include other tumors, such as inva- 
sion from carcinoma arising in the vagina, cervix, or 
ovaries, as well as radiation injury to the pelvis, bowel 


a segment of colonic lumen. Normal variations such as 


. \ ischemia from vascular obstruction, and duplications of 


. . . B 
persistent colonic spasm can occasionally resemble an- 
nular carcinoma. Fibrosis from diverticulitis can form.a 
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narrow lumen and look like cancer. Other inflamma- 
tory lesions secondary to infectious processes have only 
rarely been reported as simulating carcinoma; these 
include tuberculosis, actinomycosis, lymphogranu- 
loma, and syphilis. 


We wish to thank Melvin H. Schrieber, M.D., University of 


Texas Medical Branch, Galveston, Texas, for supplying the 
data on Case No. 2. 
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RECENT REPORTS'~ have suggested that continuous 
ultrasound as used in clinical external cardiotocog- 
raphy may result in increased fetal activity. .If ul- 


trasound has a measurable physiologic effect on any» ° 


aspect of fetal behavior, the interpretation of monitor- 
ing data using ultrasound for fetal heart rate (FHR) 
determination and, indeed, the safety of ultrasound in 
the power ranges used in clinical medicine will raise 
new questions as to its safety. From the theoretical per- 
spective, clinically utilized continuous ultrasound 
should have no effect on the fetus. As our anecdotal 
observations during many hours of fetal behavioral 
studies failed to support recent reports,' a prospective 
study examining the hypothesis that ultrasound caused 
or was associated with increased fetal activity was sub- 


jected to critical analysis. 


The study population for this report was comprised 
of 13 normal (low risk as defined using Hobel's scoring 
criteria), term, antepartum patients. These patients 
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CONTROL 1 CONTROL 2 EXPERIMENT 


(U/S) 





Fig. 1. Summary of the experimental protocol. Control and experimental periods are alternated and 
then paired (C;-E;, C;-E;) for data analysis, thus minimizing the effect of extraneous factors. 


were monitored in a quiet room with subdued lighting, 
usually after breakfast. Patients were asked not to 
smoke or to drink tea or coffee on the day of the study. 
None of the patients was known to be using any medi- 
cations except for prenatal vitamins and iron at the 
time of the study. 

All patients were monitored in a semi-Fowler posi- 
tion with a lateral tilt of the pelvis to prevent supine 
hypotension. Fetal movements were detected by plac- 
ing two tokodynamometers* on the maternal abdomi- 
nal wall over the upper and lower portions of the fetus 
as determined by palpation. This method of document- 
ing fetal movements is detailed in a previous report 
from this laboratory.? In addition, movements were re- 
corded by the mother and by the observer. FHR was 
detected for reference purposes using an abdominal 
fetal electrocardiogram (FECG) processor.+ The ul- 
trasound stimulus was provided by a continuous 
(Doppler) wide-beam ultrasound FHR transducer} 
applied to'the maternal abdominal wall over the area of 


e dhe fetal thorax. Physiologic data were recorded on a 


four-channel physiologic recorder$ at a paper speed of 
5 mm/second to facilitate documentation of fetal 
activity. 

In order to minimize the effect of extraneous factors 
not causally related to the continuous (Doppler) ul- 
trasound signal, such as variability between individuals 
and time-dependent changes within the same indi- 
vidual (e.g., anxiety about the experimental procedure, 
changing blood glucose levels, etc.), the data were col- 
lected and analyzed as paired observations. In addition, 
to minimize further the influence of potential extrane- 
ous factors, the sequence of the study was alternated 
(control-experiment, experiment-control) with half of 
the experiments beginning with a control period and 
the remainder beginning with the application of the 


*Model B2261, Corometrics, Medical Systems, Inc., North 
Haven, Connecticut. 


TModel 151744, Hewlett-Packard Co., Palo Alto, Califor- 
nia. 


£Mdfel 15155A, Hewlett-Packard Co. 
QM el 7754A, Hewlett-Packard Co. 


Table I. Pooled data (mean + standard deviation) 
from the 13 study patients 


M, 2:2 € 138 19+ 1.9 22945275 012x015 
Mo 10+ 1.9 0:7 = 12 0,7314 .072:0:8 
M; 5:0 £:3:3 5.0 € 4.7 6924.1 ~5.3:+ 43 
Total 8.2 + 5.0 7.6 € 5.3 92+63 7.254 





M;: Movements of less than one second; M»: movements of 
1.0 to 3.0 seconds; Mj: movements of 73.0 seconds in dura- 
tion. There are no significant differences between control and 
experimental periods with respect to any type of movement 
(p >> 0.10). 


ultrasound stimulus. This design resulted in com- 
pletely randomizing the relative position of the control 
and experimental periods in time. The protocol of a 75 
minute monitoring experiment consisting of an initial 
15 minute stabilization period and two sets of paired 
observations is summarized in Fig. 1. The subjects were 
not aware of when the ultrasound transducer was acti- 
vated. It can be seen that each set of paired observa- 
tions consisted of comparing a 15 minute control pe- 
riod with a 15 minute period in which the fetus was 
exposed to continuous ultrasound energy from the, 
FHR transducer. 

Each tracing was read "blindly." Fetal movements 
were classified into three categories based on their du- 
ration («1 second, 1 to 3 seconds, and longer than 3 
seconds in duration). Fetal body movements separated 
by less than 10 seconds were considered as a single long 
movement. The number of movements in each cate- 
gory was then tabulated for each 15 minute period. 
The codes for the control and experimental periods 
(Cı, E, and Cy, Ez, respectively) were then broken and 
each data set was evaluated as to whether there was any 
measurable quantitative change in fetal activity during 
an experimental period (ultrasound stimulus) as com- 
pared to its control period using multivariate linear 
discriminant function analysis. : 

Using multivariate linear discriminant function anal- 
ysis, it was shown that there was ifo significant differ- 
ence either between the paired control and experimen- 
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tal periods (p << 0.10) or between any combination of 
either control or experimental periods (e.g., C;-Es, 
E;E; CC. etc) (p << 0.10). Table I summarizes 
pooled fetal movement data from the 13 study patients. 

This study demonstrates that variations in fetal ac- 
tivity, i.e., fetal movements, during periods of continu- 
ous ultrasound monitoring occur randomly. These re- 
sults are distinctly different from those of David and 
associates.! Differences in results may arise from the 
manner in which fetal movements are recorded and 
classified. Inconsistent assessment of fetal movements, 
e.g., scoring a single complex fetal movement as mul- 
tiple ioslated movements of short duration, and inter- 
preting artifacts as fetal movements may be major 
sources of disparity. Another notable source of dispar- 
ity may arise from large variations in the contrcl peri- 
ods, indicating that extraneous factors are operative. 
An example of this may be drawn from the data of 
David and associates! where movements in one of the 
control periods (nonactivated Hewlett-Packard unit) 
were not significantly different from those in one of the 
experimental periods (activated Sonicaid unit). 

Based on the results of this study, we feel that the 
continuous ultrasound signal generated by the Hewlett- 
Packard external FHR monitoring transducer does not 
have any measurable effect on fetal activity. Thus, at 
this time, there seems no substantiated objection to the 
use of this type of FHR monitoring unit for assessment 
of fetal well-being. 
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HUMAN FETAL LUNGS play a role in the economy of 
amniotic fluid. Under normal conditions the induence 
of lungs on total amniotic fluid volume is insigmificant 
despite dynamic transfer and passive partition of sub- 
stances between the amniotic space and the feta! respi- 
ratory tract. Access to the relevant literature is pro- 
vided by the review of Duenhoelter and Pritchard.’ 
‘Fetal lung function has been studied by means of 
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Fig. 1. Histologic section of human newborn lung from a case 
of extreme primary bilateral pulmonary hypoplasia. Terminal 
air spaces are reasonably well expanded and contain de- 
squamated cells from fetal skin as a result of amniotic fluid 
aspiration. Well-developed alveolar septa capillaries contain 
India ink particles (dark, homogeneous structures) that were 
injected into the pulmonary artery during the postmortem 
examination. (Hematoxylin and eosin. x 160.) 


many ingenious experiments. However, postmortem 
£ . 


study of experiments of nature involving isolated con-4 e 


genital pulmonary malformations can give information 
that is not otherwise available. Unfortunately for this 
purpose, fetal lung anomalies usually occur with other 
malformations, particularly those of urinary or skeletal 
or central nervous system, that can cause extreme dis- 
turbances of the fetal milieu and thus obscure the role 
of the lungs in many cases of abnormal amniotic fluid 
production and disposal. 

I present this brief review of three different congeni- 
tal lesions of lungs that provide information about 
amniotic fluid transfer in order to encourage others in 
the careful evaluation and publication of similar cases. 
Cooperation among obstetrician, neonatologist, and 
pathologist is necessary to obtain the maximum 
amount of useful information from each case. 

Total absence of the lungs is rare as an isolated mal- 
formation and I am not familiar with any well-docu-” 
mented case in which there was an abnormal volume of 
amniotic fluid? The contention that fetal lungs ordi- 
narily have little influence on net fluid production or 
disposal is thereby supported and a thorny conc&ptual 
problem is presented to those who maintain thy the 
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Table I. Autopsy data 







Lung abnormality 





Pulmonary agenesis? — 


Extreme hypoplasia**: 
Case I 2.75 
Case 2 1.96 
Case 3 1.88 
Case 4 1.99 
Extreme hypoplasia* with ankyloses: 
Case 1 1.60 
Case 2 2.30 
Moderate hypoplasia with ankyloses: 
Case 1 2.05 
Case 2 2.10 


Body weight (kilograms) 
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Combined lung weight 









% of body weight Hydramnios 

0 0 Absent 
5.9 0.2 Present 
6.2 0.3 Present 
3.5 0.2 Present 
4.1 0.2 Present 
5.0 0.3 Present 
6.6 0.3 Present 

24.0 1:2 Absent 

34.1 1.6 Absent 





respiratory tract in utero provides a substantial ab- 
sorptive surface for the physiologic disposal of liquor 
amnii. However, there is no doubt that a concept of 
balanced fluid production and absorption by the lungs, 
perhaps by means of a feedback mechanism depending 
on intra-amniotic hydraulic pressure, is consistent with 
the presence of normal amniotic fluid volume when 
there are no lungs. 

Fourteen years ago I reported three cases of extreme 
bilateral pulmonary hypoplasia in the newborn infant 
without other significant lesions? Substantial hy- 
dramnios had occurred in each instance and the data 
supported the idea that increased ultrafiltration pres- 
sure within small but well-organized lungs had caused 
hydramnios. Extreme primary pulmonary hypoplasia 
is a lethal malformation in which the combined weight 
of lungs is less than 0.4% of the total body weight. 
Cases without associated lesions that might cause ab- 


e-QDormal amniotic fluid volumes are uncommon and in- 


clude my three cases, the two cases with multiple an- 
kyloses reported by Pena and Shokeir,’ and the single 
case described by Mendelsohn and Hutchins.? I de- 
scribed lungs well formed in miniature without his- 
tologic evidence of dysplasia (Fig. 1). Mendelsohn and 
Hutchins showed maldevelopment of pulmonary pa- 
renchyma at the microscopic level with normal vascular 
structures. Pena and Shokeir gave no histologic de- 
scription of lungs; however, their report is particularly 
instructive because Punnett and associates? published 
two similar instances with moderate pulmonary hypo- 
plasia (without hydramnios), which show that hy- 
dramnios in the cases of Pena and Shokeir was related 
to small lungs and not to the presence of the other 
abnormalities. 

The summation of autopsy data (Table I) emphasizes 
‘the ‘narrow range of lung size that can cause hydram- 
nios. All six infants with extreme pulmonary hypo- 
plasia were female (p = 0.03). 

Adenomatoid hamartoma of the lung is an uncom- 
mon fongenital cystic lesion that usually occurs without 
othe& malformations. A substantial number of cases 


have been associated with hydramnios. There is gen- 
eral agreement that the hydramnios is caused by inter- 
ference with some absorptive function of lung tissue./-? 
Nevertheless, anatomic and functional relationships 
between cystic malformed lung tissue and noncystic 
compressed lung are necessarily complex in this disor- 
der, so much so that the nature of the pulmonary dys- 
function that leads to excess amniotic fluid is obscure. 
The presence of secretory epithelial structures that 
might produce bronchorrhea is conceivable but is not 
supported by the evidence. Increased capillary ultrafil- 
tration pressure in compressed lung tissue is as likely 
a cause of hydramnios as any other that has been 
proposed. 

Production and disposal of liquor amnii are con- 
trolled by multiple complicated mechanisms that do 
not allow easy interpretation of data obtained from ex- 
periments or from autopsy studies. While there is no 
doubt that fetal lungs participate in amniotic fluid me- 
tabolism and circulation the nature and extent of this 
participation are difficult to identify and quantify. 
Postmortem studies of selected congenital lung lesions 
may eventually expand and refine our understanding, 
of fetal pulmonary function. i 
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THE PROPHYLAXIS of Rh sensitization due to preg- 
nancy by the use of Rh immune globulin has almost 
eliminated this cause of erythroblastosis fetalis. For the 
few remaining cases a problem remains, despite the use 
of amniotic fluid analysis, transamniotic transfusions, 
and early delivery followed by exchange transfusions. 
The idea of intensive plasmapheresis for the highly 
immunized woman with a compromised fetus was in- 
troduced by Pole and associates,! who reported a fall in 
antibody concentration. Spurious amniotic fluid find- 
ings had also been previously reported; however, the 
most recent report by Lavery and Cook’ alerted dini- 
cians to this possibility. 

This report illustrates the results of intensive pkas- 
mapheresis, undertaken as a result of spurious amni- 
otic fluid findings which suggested a severely affected 
fetus. The patient's course nevertheless demonstrates 
the lowering of the antibody concentration while a 
normal serum protein level was maintained during the 
procedure, 


The patient, a 35-year-old multiparous woman, was prob- 
ably sensitized in 1962 when transfusion was done following 
an abortion. In 1975, she was delivered of a normal Rh- 
negative child. At that time her blood type was O,Rh negative 
(anti-Rho titer of 512). Her husband's type was B,Rh;rh (pre- 
sumably heterozygous). During pregnancy in 1975, amnio- 
centesis was done twice and the spectrophotometric analvsis 
was normal. In 1977, she again became pregnant. At 6 
months' gestation the anti-Rho titer was again 512 and the 
amniotic fluid examination revealed a A optical density (O.D.) 
at 450 um of 0.197 (high midzone, Fig. 1). The possibility of a 
severely affected fetus was discussed with the couple and the 
options were presented. A plan of repeated titer determi- 
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Fig. 1. Serial amniotic fluid spectrophotometric findings. 


nations, amniocentesis, and intensive plasmapheresis was 
elected. Daily plasmapheresis of 750 to 1,000 ml of plasma was 
begun, replaced with half of the volume of Plasmanate or 
fresh frozen plasma. Complete blood chemistry studies, espe- 
cially total protein and albumin, and complete blood counts 
were done along with biweekly amniocentesis and anti-Rho 
titers. Fig. 1 shows results of the repeated examinations of the 
amniotic fluid. During 24% months a total of 43 L of plasma 
was replaced with 18 L of Plasmanate or fresh frozen plasma. 
The patient's plasma protein and albumin/globulin ratie were 
maintained with normal values. The anti-Rho titer varied? 
from 250 to 64 and the antibody titer fell from 2.5 to 1.6 ug. 

At week 35 a bloody tap was obtained (blood type O,Rh 
negative) which distorted the curve temporarily. The risk of 
hepatitis, which was previously explained, was of concern at 
week 35 when the serum glutamic oxaloacetic transaminase 
and serum glutamic pyruvic transaminase became slightly 
elevated. The patient was then given 5 ml of hepatitis B im- 
mune globulin (Abbott Laboratories) intramuscularly as pro- 
phylaxis. 

At 36% weeks, with the amniocentesis curve at its former 
level and the sonogram revealing an adequately developed 
fetus with a satisfactory lecithin/sphingomyelin ratio (1:8), 
labor was induced. A normal-appearing male infant was 
delivered. No meconium was seen in the amniotic fluid at 
delivery. 

The child had blood type O,Rh negative, with a negative 
cord antiglobulin test and a normal serum bilirubin level. 
Over the next week he was carefully monitored for sign’ of* 
intestinal obstruction, increase in bilirubin and abnormal liver 
chemistry study, reticulocytosis, and anemia. The highest bili- 
rubin level was reported as 13.5 mg/dl 4 days after delivery. 
The blood count remained normal. No vomiting o@ other 
signs of intestinal obstruction appeared. At repeated &ami- 
nations over the next 3 months, the child demonstra en 
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tirely normal blood counts and normal development. The 
mother's liver chemistry studies also remained normal. 

Re-examination of the mother's serum at 2 weeks and 1 
month postpartum ‘was undertaken and did not reveal any 
evidence of increase in anti-Rho titer or the presence of any 
previously unidentified second antibody. ` 


This report illustrates a spurious, urexplained de- 
viation in the A O.D. at 450 um of the amniotic fluid 
spectroscopic examination in a previously sensitized 
Rh-negative woman whose pregnancy produced an 
Rh-negative infant. The persistently elevated A O.D. at 
450 wm led to a decision to perform intensive plas- 
mapheresis which in no way contributed to the out- 
come but did serve to demonstrate that a procedure 
involving the removal of approximately 43 L of plasma 
during pregnancy had no deleterious effects on either 
the mother or the child. If unmodified plasma is used, 
hepatitis (hepatitis B) must be a consideration i in assess- 
ing the risk and cost-effectiveness of massive plas- 
mapheresis during pregnancy for management of a 
fetus ‘severely affected with sbomnelyac disease of the 
newborn. 


We are indebted to Dr. H, Bitterman, the patient's obste- 
tricián, and to Mr. L. Marsh and Dr. P. Rubinstein of the 
Greater New York Blood Program for corrcboration of the 
postpartum antibody identification and the antibody concen- 
tration determinations, 
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„MANY WOMEN with fibrocystic disease and other be- 
"nign breast lesions consumed sizable’ quantscs of cof- 
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. Table I. cAMF and cGMP levels in normal breast 


tissue and se and malignant breast lesions 


pmoles cAMP! pmoles cGMP! | cAMP! 
f mg protein* mig protein* 


Normal ^ ^ 9' 





5.8 £0.7 — 0.17 + 0.03 35 

Benign. lesion: 62 8.6 x 0.8 0.50 + 0.09 17 

Fibrosis 13 5.7215. 0.54 £ 0.24 10 

Fibroadenoma 13 8.7 + L3t 040+ 0.12 22 

Fibrocystic 36 «9.7 + L2t 0.52 + 0.14 18 

` disease. 3 
Carcinoma 16 30.8 49$ 0.86 0.458 36 

*Mean + standard error. l 

tp < 0.3. 

tp < 0.01. I 

8p < 0.05. 


fee and tea. When all coffee, tea, colas, and chocolate 
were eliminated from the diet, most women experi- 
enced resolution of benign disease. In this study, 13 of 
20 wamen (65%) experienced complete disappearance 
of all palpable breast nodules, pain, tenderness, and 
nipple discharge 1 to 6 months after eliminating 
caffeine from the diet. Only one of 27 women who 
continued consumption of caffeine and other methyl- 
xanthines experienced resolution of disease. The dif- 


, ference between these groups is significant (chi 


square = 19; p « 0.001). Mean caffeine consumption 
had been 190 mg per day (roughly four cups of coffee.) 
The mean age of women whose symptoms resolved 
after stopping caffeine consumption was 35 + 10 


` (mean + SD), while those women who stopped caffeine 


and had no resolution had a mean age of 45 + 9 years. 
Caffeine, theophylline, and theobromine are chemi- 


. cals found in coffee, tea, colas, and chocolate and are 


coliectively ‘called methylxanthines. Methylxanthines 
are inhibitors of adenosine 3’,5’-cyclic monophosphate 
(cAMP) phosphodiesterase, the enzyme which de- 
grades cAMP to 5'-AMP. The presence of methylxan- 
thines can potentiate any cAMP effect by sustaining 
cAMP concentrations in cells. Elevated cAMP 
levels are correlated with fibrocystic disease develop- 
ment. Previous. studies have shown. that cAMP is 
further elevated in human preast cahcer in vivo.! 
cAMP and cyclic guanosine monophosphate (cGMP) 
levels were determined’ by radioimmunoassay in nor- 
mal breast tissue and -benign and malignant lesions 
(Table 1). The results of this study show that in benign 
lesions cAMP is 1.5 times the concentration of normal 
tissue and the cGMP level is three times-normal. In 
breast cancers, cAMP and cGMP levels are five times 


the normal values. 


To conclude, a population of women exists for whom 
caffeine and other methylxanthines are dietary factors 


. associated with the development of fibrocystic disease. 


The progression of cyclic nucleotide levels from nor- 
mal tissue to benign disease to cancer supports the con- 
cept that chronic stimulation by methylxanthines leads 


158 Communications in brief 


to breast diseases through cAMP. Whether the char ges 
än cyclic nucleotide levels are a cause of the progressive 
transformations of breast tissue or merely an indicator 
of the condition of the tissues remains to be proved. 

The practice of delaying biopsy of questionable 
breast lesions for 6 to 8 weeks while the response tc 
caffeine elimination can be observed has resultei ir 
fewer breast biopsies. In no patient so far has a caacer 
been discovered ai any subsequent biopsy. 
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MATERNAL HERPES SIMPLEX VIRUS (HSV). irfec- 


tion during pregnancy has received considerabl- at- 
tention in an effort to prevent neonatal herpeti. ih- 
fections. Less well known, however, is the fact thatzma- 
ternal herpetic infection during pregnancy can be ex- 
tremely severe, resulting’ in disseminated HSV ir fec- 
tion or in herpes encephalitis, with high fetal and. ma- 
ternal mortality rates. To our knowledge only Zour 
‘such cases have been previously reported.! We aave 
observed, three fatal cases of herpes encephaliti: Om 
curring in: the course of pregnancy that we, wisi to 
report. These cases illustrate that pregnancy. mu t be 
considered as a condition in which severe HSV in- 
fections are more likely to occur. 


A 20-year-old woman in the,twenty-eighth week of he- first 
pregnancy was admitted to the maternity ward after one ger- 
eralized seizure. The blood pressure was 180/120 mm H ; and 
a urinalysis disclosed 300 mg/dl of protein. A diagno i is cf 
eclampsia was made and she was treated accordingly wEhovt 
further seizures. The next day she was delivered of a macer- 
ated fetus. Afterward the blood pressure and level of cor.- 
sciousness remained normal. On ‘the third day of the suer- 
perium she became febrile and complained of a frontal 
headache, exhibited bizarre behavior with auditory and -isval 


hallucinations, and became delirious. Two days later ske ke- : 
came lethargic and lapsed into stupor. Meningeal signs-were 
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present. Soinal tap disclosed opalescent cerebrospinal fluid 
with an opening pressure of 200 mm of water, 6,500 red 
blood cells per deciliter, 98 lymphocytes per deciliter, 47 
mg/dl of peotein, and 55 mg/dl of glucose. Tuberculous men- 
ingitis was considered and therapy was started. The patient 
remained <ebrile and comatose and displayed generalized hy- 
pertonia. a: second spinal tap one week later showed xantho- 
chromic cerebrospinal fluid under normal pressure with 700 
red blood zells per deciliter, 9 lymphocytes per deciliter, and 


‘normal protein and. glucose. Generalized seizures developed 


and she ded 2 days later. Postmorten examination showed 
acute necrotizing encephalitis with bilateral involvement of 
the tempo-al lobes and with numerous inclusion bodies in the 
neurons and glia. The remainder of the autopsy findings were 
noncontributory. 

. A 22-year-old woman was admitted to the maternity ward 
because of spontaneous abortion in the sixteenth week of her 
first pregrancy. Two months prior to admission she was ad- 
mitted to.z psychiatric hospital because of abnormal behavior. 
A diagnos of "schizophrenia" was made and she was treated 
according;y. On admission she was unable to answer-questions 
because o7 mutism but the general physical examination was 
otherwise unremarkable. Curettage was performed immedi- 
ately following admission. Twelve hours later she developed 
shock, ex-reme hypotension, and bradycardia and became 
unresponsive, Generalized hypotonia and hyporeflexia were 
present. Eilateral mydriasis and spontaneous horizontal nys- 
tagmus were observed. Electrocardiogram showed a sinus 
bradycarcia of 50 per minute. Central venous pressure (CVP) 
was 16 crr ‘of water. Septic shack was considered and she was 
treated'vizorously but died 3 days after admission. Postmor- 


' tem examination showed subacute necrotizing encephalitis of 
bitemporzl distribution with intranuclear inclusion bodies in, 


thé neuroas. Electron microscopy of formcl-fixed brain tissue 

showed abundant herpesvirus particles. Géneral autopsy was - 

otherwise normal and no evidence of sepsis could be found. 
A 17-year-old woman was first seen for a prenatal consulta- 


' tion on the’ twenty-fourth week of her first, unwanted preg- 


nancy because of bizarre behavior. She ‘appeared drowsy, 
mute, and negativistic, but obstetric and general physical 


- examinatons were otherwise normal. She was referred to the 
„psychiatri clinic where she received treatment with phe- 


nothiazin2s ón an ambulatory basis. One week later she was 
admitted to the emergency room in deep coma: No further 
history cculd be obtained. On neurological examination there 
were no meningeal signs and no focal moior deficits; she ex- 
hibited generalized hypertonia and hyperreflexia with flexor 
plantar responses. Cerebrospinal fluid was clear and colorless, 
without cells, and protein and glucose were normal. Gen- 
eralized seizures developed. Labor was induced and she was 


delivered of a macerated fetus the next day. Extreme hyper- . 


thermia and diaphoresis developed, seizures persisted, and 
signs of brain stem herniation appeared. An electroencepha- 
logram saowed generalized, low-voltage, slow activity pre- 
dominating in the temporal regions bilaterally. A carotid an- 
giogram was negative. The same day, a right temporal lobe 


brain bioosy was performed and disclosed severe brain edema, 


and necrotizing encephalitis with multiple intranuclear inclu- 
sion bodies. Electron microscopy revealed abundant herpes- 
virus particles. Neurological condition remained stationary. 
Treatment with dexamethasone was continued but the patient 
died 2 weeks after admission. Postmortem exa ation 
showed severe, acute necrotizing encephalitis involvi the 
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Table I. Reported cases of severe maternal HSV infection in pregnancy 





Case Age Gestation Materna 
Year No. (yr.) (wh) Hepatitis Encephalitis nis 






Fetal 
outcome 


Flewett et al. 1969* i Yes Yes Survived Died 
Anderson and Nicholls 1972* 2 19 term No Yes Died Survived 

Goyette et al. 1974* 3 23 28 Yes Yes Died Died 
Young et al. 1976! 4 21 28 Yes Yes Survived Survived 

Roman-Campos et al. 1978 5 20 28 No Yes Died Died 

(present zeport) 6 22 16 No Yes Died Died 

7 17 24 No Yes Died Died 





*Cited by Young and associates.! 


right temporal lobe. Microscopic findings were similar to 
those observed on the biopsy specimen. 


Pregnancy appears to affect unfavorably, maternal 
viral infections. All studies show, for example, that the 
risk of developing poliomyelitis doubles during preg- 
nancy,” and the same is true of influenza virus type A 
and HSV infections.” Although only seven cases of 
severe maternal HSV have been reported to date 
(Table I), there is no doubt that generalized HSV in- 
fection and herpes encephalitis may occur during 
pregnancy, probably more commonly than previously 
suspected. The pathogenesis of the neurological in- 
volvement is not clear, but there is evidence of both 
viremic spread with generalized maternal and fetal in- 
fection and neurogenic spread with only central ner- 
vous system lesions iri the mother and survival of the 
unaffected fetus (Case No. 2 in Table .I). The immune 





disturbances leading to this increased susceptibility to 
viral infections during pregnancy have not been fully 
clarified. The possibility of successful treatment of the 
mother and the newborn infant with Ara-A, as in the 
case reported by Young and associates,! cannot be 
overemphasized. A high index of suspicion is war- 
ranted since early diagnosis is the most important fac- 
tor in the success of therapy. 


Charles M, Poser, M.D., reviewed the manuscript. His valu- 
able suggestions are acknowledged. 
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CORRESPONDENCE 


Schistosomiasis of the ovary 


To the Editors: 
With regard to the article by Khalid Mahmood emt 
tled “Granulomatous oophoritis due to Schistosoma ma + 


oni," (THis JOURNAL 123:919, 1975) I express my =2- | 


preciation first of all for the title, which is a clear de- 
scription of the pathologic alterations in the ovarxs. 
After the article by Bahary, Ovadia, and Neri,! this vas 
the second publication on the same subject in T 4x5 
jJouRNAar. The study described the case of a 29-year-o.d 
West Indian woman who had endometriosis of the 12- 
dominal scar 8 years after hysterectomy and tubal liza- 
, ion. "At operation the abdominal scar tissue witlr be:h 
ovaries was removed" and sections through the ovariss 
showed evidence of endometriosis and granulomatens 
inflammation with pseudotubercle formation arour.d 
S. mansoni eggs. It would be interesting to kncw 
whether the tubes were also removed and examired 
histologically and consequently this case could be ax- 
cepted as an isolated ovarian schistosomiasis or a sckis- 
tosomal adnexitis. 

Dr. Mahmood published the first case report in “he 
world literature where endometriosis and schistos2- 
miasis were present simultaneously in the ovaries. The 
second case was reported by Lavery and Gillooley.? Dr. 
Mahmood supposed that the adhesions due to hyster- 
ectomy and endometriosis of the ovaries had resulted 
in alteration in the blood channels and had contribu:ed 
to the aberrant migration of the schistosoma eggs. “Lhe 
writer of this letter found in the literature on invoL2- 
‘ment of ovaries in schistosomiasis? that adhesions con.d 
not be observed in the majority of cases of isolaed 
ovarian schistosomiasis. The case studies mentiored 

only two instances out of nine where adhesions w272 
present around the ovaries without involvement of R2 
tubes in schistosomiasis. E 

Isolated schistosomiasis of the ovary can be a “silazt 
condition"* but sometimes an enlarged cystic ovi-y 
causes pain and discomfort in the lower abdomen.? 
Menstrual disturbances, abortions, and prematuw-2 
births can call attention to ovarian schistosomiasis If 


e the patient had an opportunity to acquire the infect oa 


in a subtropical or tropical country, and has the clin: 
signs mentioned above, the physician should suspect 
the presence of ovarian schistosomiasis and should 332 
the laboratory tests described at the end of the artcle 
by Dr. Mahmood. Nevertheless, the diagnosis in Wis 
* case, like many others, is not always simple; even if he 
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results of all tests were negative, schistosomiasis of the 
ovaries could not be excluded with certainty. 

Tibor Tiboldi 
Institute of Tropical Medicine Prince Leopold - 
Nationalestraat 155°: 
B-2000 Antwerp, Belgium 
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Importance of local environment in 
development of condyloma acuminatum 


To the Editors: 

We are currently investigating the use of autogenous 
vaccine in patients with condyloma acuminatum, and* 
the patient described below was referred to us by her 
gynecologist. 

At 15 years of age, the patient was given a diagnosis 
of vaginal agenesis; she underwent a McIndoe vul- 
vovaginoplasty with a split-thickness skin graft taken 
from the lateral hip and applied to the revised vaginal 
tunnel. Several rudimentary uterine fragments were 
removed at the time of operation; the ovaries were 
normal in appearance and function. ` 

Five years after that reconstructive surgery, the pa- 
tient returned to her gynecologist with a large fungat- 
ing mass growing from the deep posterolateral aspect 
of the recently constructed vaginal vault near its apex. 
All of the epithelium in this area had originally been 
grafted skin. An excisional biopsy was performed and 
the mass, measuring 5 by 3 by 3 cm, was found to be a+ 
condyloma acuminatum arising from nonkeratinized, 
stratified, squamous epithelium. 

It is now 2 years after that biopsy and*there are mul- 
tiple recurrent lesions in the vagina that are refr&ctory 
to podophyllin treatment. 
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The association of condyloma acuminatum and a 


moist environment has long been realized, yet we sel- ' 


dom find these lesions in the oral cavity or the axilla, 
although other venereally transmitted diseases are not 
uncommon in these locations. This case demonstrates 
that itis possible for even a remote area not normally at 
risk to develop these lesions under the proper circum- 
stances. 

The question of localized immune deficiency is 
raised; however, attempts to demonstrate this theory 


have thus far been unsuccessful. The importance of . 


continuing this line of investigation has implications in 
other areas cf local viral diseases, including herpes and 
laryngeal papillomas. 

Michael D. Malison, M.D. 
Department of Surgery 
Huntington Memorial Hospital 
100 Congress Street 
Pasadena, California 91105 


Treatment of ovarian teratoma 
To the Editors: ] 

. The article by Curry, Smith, and Gallager! on the 
value of VAC combination chemotherapy in the man- 
-agement of immature teratoma of the ovary documents 
a spectacular advance in ovarian cancer treatment, for 
which a major share of the credit belongs to the inves- 
tigators from the M.D. Anderson Hospital and Tumor 
Institute. Without wishing to detract from the over-all 
excellence of this report, I should like to comment in 
detail on a daw in the authors’ interpretation of the 
importance of histologic grading of solid teratomas be- 
cause their conclusion could. result in unnecessary 
treatment of patients with mature (Grade 0) solid 


me. teratomas by toxic chemotherapy. 


The authors state that the “histologic grade appears 
to have questionable prognostic significance.” This 
judgment is apparently based on their experience and 
two-cited references.” 3 Nevertheless, their Table IX, 
Survival by Histologic Grade, indicated that seven of 
the nine patients with Grades 0 and 1 tumors survived, 
whereas only four of the 12 with Grade 2 tumors, and 
one of the three with Grade 3 tumors survived. With 
adjuvant chemotherapy there was a 10076 survival of 
the patients with Grades 0 and 1 tumors, but only a 
50% survival of those with Grades 2 and 3 tumors. One 
of the references cited in support of the invalidity of 
grading is the article by Breen and Neubecker.? Those 
authors, however, did not grade their 17 tumors. Ac- 
cording to the microscopic description in their text, it 


. appears likely that all were high grade, and there is a 


clear implication that none was Grade 0; seven were 
mixed malignant germ-cell tumors and would not 


be classified eas immature teratomas according to’ 


modgrn-day criteria; three of the 10 valid cases are 
illuffrated and they appear to be at least Grade 2 and 
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possibly Grade 3. The 10 immature teratomas in that 
series were undoubtedly included in the much larger 
subsequent series of 58 cases of Norris, Zirkin, and 
Benson,* in which a clear-cut relation of grade and 
prognosis was found. 

The second article cited described three cases inter- 
preted as mature teratomas with a malignant behavior.? 
The authors of the present article apparently regarded 
this report as indicating that a Grade (solid teratoma is 
a malignant tumor. None of the three cases, however, 
belongs in the Grade 0 category. I have examined a 
single slide from Case 1, which was a Grade 2 immature 
teratoma. Case 2 was Grade 3 and is illustrated by Rob- 
boy and, me? in our Figs. 12 and 13, which reveal its 
marked immaturity. Case 3, the slides of which I did 
not review, was described as containing mitoses, which 
were “not very prominent.” This tumor could not have ` 
been a Grade 0 teratoma, in which mitoses are absent. 

Although the authors of the present article do cite 


' several series that support the value of grading of solid 


teratomas, other large series in that category are not 
mentioned. These include a study of 20 cases by 
Nogales and associates? and another of 27 cases by 
Woodruff, Protos, and Peterson.’ The last-mentioned 
report, published in 1968, before the era of combina- 
tion chemotherapy. of ovarian cancers, included 15 
cases of Grade 0 solid teratoma; 14 patients were alive 
at the latest follow-up, and one was lost to follow-up. Of 
the 35 reported cases of mature solid teratoma that I 
have been able to.find in an incomplete, but extensive 
review of the literature, only one may have been such 
and yet behaved in a malignant fashion—Case 1 of the 
four cases reported by Peterson. Even that case was 
incompletely documented. No mention was made of 
the extent of sampling and the single photomicrograph 
shows an unusual cellularity, suggesting the possibility 
of a grade higher than 0. Only one of the 34 patients 
who survived was treated with VAC.! The present evi- 
dence, therefore, indicates that a mature solid teratoma 
is, with possible very rare exceptions, a benign nea- 
plasm that requires only surgical removal. 

Another fact that is not adequately stressed in the pre- 
sent article is the very good prognosis of Stage Ia, 
Grade 1 immature teratoma, even when treated by op- 
eration alone. A review of 27 cases of this form of im- 
mature teratoma from the literature reveals that 25 of 
the patients were alive without evidence of tumor 21 to 
156 months postoperatively; of those treated by opera- 
tion alone, 19 of 21 (90%) survived; of the six treated 
by operation and chemotherapy, all survived. Two of 
the six apparently were not given chemotherapy untl 


` the tumor recurred. 


Finally, the authors’ statements concerning the sig- 
nificance of exzlusively mature (Grade 0) glial implan 
on the peritoneum are difficult to follow. They imply 
disagreement with the conclusions of Robboy and m 
that such implants per se do not affect the prognosi, 
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and do not require treatment. They offer no eviceaze myometrial tumors. Of these 628 patients, only four 
eto the contrary, however, and they also state that thy had one or more mesotheliomas, whereas 174 had 
discontinued chemotherapy in two patients in v hzm  — leiomyomas and 18 had adenomycmas. 
only mature glial implants were four.d at a second-look In my experience, leiomyomas, adenomyomas, and’ 
operation. mesotheliomas of the myometrium cannot be reliably 
One aspect of solid teratomas that deserves repzazei distinguished grossly. I have found, however, that 
emphasis is the necessity of meticulcus gross exaraize- mesotheliomas, which on section tend to be pale pink 
tion of the primary tumor by the pathologist, with or grayish-pink, are less well defined and less easily 
judicious choice of numerous samples for microsccpic shelled out than leiomyomas. These gross features are 
study. Implants should also be generously biopsi-d. y not diagnostic but they serve as useful pointers, alert- 
the surgeon and carefully graded by the pathobgis:. ing me to the possibility that a particular myometrial 
The selection of optimal therapy for any germ-zell tumor may be a mesothelioma and deserves adequate 
tumor is impossible unless an accurate and complete sampling for microscopic diagnosis. 
pathologic diagnosis has been made. ‘ Finally, are uterine mesotheliomas symptomatic? As 
"e Robert E. Scully, M... a rule, they are small tumors incidentally discovered 
Department of Pathology " during pathologic examination of excised uteri! and, in 
Massachusetts General Hospital the case reported by Drs. Wood and Bouchelle, the 
Boston, Massachusetts 02114 patient's complaint appears more related to the con- 
comitant leiomyoma than to the mesothelioma. Of my 
REFERENCES í four cases of uterine mesothelioma only one can be 
1. Curry, S. L., Smith, J. P., and Gallager, H. S.: Mire: viewed as clinically relevant in terms o£ signs and symp- 
teratoma of the ovary: Prognostic factors and treatneat, toms. A 50-year-old premenopausal patient presented 
Am. J. OBSTET. GYNECOL. 131:845, 1978. with menorrhagia, which was clinically attributed to 
. 2. Breen, J. L., and Neubecker, R. D.: Malignant teratcmna of fibroid enlargement of the uterus. The excised uterus, 


the ovary, Obstet. Gynecol. 21:669, 1963. 


3. Benirschke, K., Easterday, C., and Abramson, D.: Ha g- weighing 180 grams, contained WO distinct cornual 
nant solid teratoma of the ovary, Obstet. Gynecol. 1-:£72, mesotheliomas (2.5 and 3.5 cm in greatest diameters, 
1960. respectively), which were grossly mistaken for leio- 

4. Norris, H. J., Zirkin, H. J., and Benson, W. L.: Immatre myomas. As the uterus bore no other lesion, these 


(malignant) teratoma of the ovary, Cancer 37:2359, 975. 
5. Robboy, S. J., and Scully, R. E.: Ovarian teratoma wita glial 
implants on the peritoneum, Hum. Pathol. 1:643, 1 17). 


‘mesotheliomas, which significantly distorted the uter- 
ine cavity and wall, were held responsible for the 


6. Nogales, F. F., Favara, B. E., Major, F. J., and Silve berg, menorrhagia. In this respect, the uterine mesothelioma 
S. G.: Immature teratoma of the ovary with a neura- cem- resembles the uncommon plexiform tumor of the 
ponent ("solid" teratoma). A cisieoparhologic study of 20 myometrium, which is usually an incidental pathologic 


cases, Hum. Pathol. 7:625, 1976. 
7. Woodruff, J. D., Protos, P., and Peterson, w. F.: Ovarian 


finding but can be occasionally symptomatic.? 


teratomas. Relationship of histologic and ontogenic factors j . Louis H. Honoré, F.R.C.P.(C.) 
to prognosis, AM. J. OBSTET. GYNECOL. 102:702, 191 8. Associate Professor of Pathology 

8. Peterson, W. F.: Solid histologically benign teratora: of Memorial University of Newfoundlana 
the ovary, AM. J. OBSTET. GYNECOL. 72:1094, 1956. . St. John’s, Newfoundland, Canada A1E-1P9 


* Uterine mesothelioma 


To the Editors: 
I read with interest Drs. Wood and Bouchelles re- 
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port of a mesothe]ioma (adenomato:d tumor) simuat ' 39, Honoré, L. H., and O'Hara, K. E.: Symptomatic plexiform 
ing a leiomyoma (AM. J. OBSTET. GYNECOL. 132225, tumor of the myometrium: Report of a case, Eur. J. Obstet. 
1978). I would like to make the following commer.ts Gynecol. Reprod. Biol. 8:119, 1978. 


regarding this uncommon tumor. 
I agree with the authors that, since in many centers 


not every benign-looking myometrial tumor is rət- Ovulation inhibition by corpus luteum 


tinely sampled for histology, the incidence of the uwer- To the Editors: 

ine mesothelioma, which grossly may be indistinguish- M. C. Chang's most interesting account of the "De- 
e able from the leiomyoma, is underestimated to aa velopment of the oral contraceptives” (Classic pages, 

unknown extent. My experience indicates that, even Am. J. OBSTET. GYNECOL. 132:215, 1978) states as fol-* 

when all grossly visible myometrial tumors are sy tem.- lows: “It was already known in 1987 to 1939 that pro- 

atically sampled for histology, the mesothelioma 3 : tll gesterone could inhibit ovulation." However, as far 
t Over the past 3 years I have personally st.d.ed. back as 1922 experimental data had been published by 


624 excised uteri and four individually submited well-known scientists regarding the inhibitory "y of 
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corpus luteum extracts on ovulation. This is why I feel 
that Dr. Chang’s bibliography should be amplified by 
the following ten references: 


1. Haberlandt, L.: Pfluegers Arch. Ges. Physiol. 194:235, 
1922. 
2. Haberlandt, L.: Pfluegers Arch. Ges. Physiol. 202: l, 
1923. 
. Papanicolaou, G.: J. A. M. A. 86:1422, 1926. 
Biedl, A.: Arch. Gynecol. 132:173, 1927. 
Parkes, A., and Bellerby, C.: J. Physiol. 64:233, 1997. 
. Mahnert, A.: Zentralbl. Gynecol. 54:2883, 1930. 
. Fraenkel, L: Die Empfangnisverhütung, Stuttgart, 1932, 
Ferdinand Enke Verlag, pp. 85, 86, 89. 
. Fels, E.: Arch. Gynecol. 158:364, 1934. 
9. Slotta, K. H., Ruschig, H., and Fels, E.: Hoppe-Seylers Z. 
228:907, 1934. 
10. Fels, E.: Das Hormon des Corpus luteums, Leipzig und 
Wien, 1937, Franz Deuticke, p. 83-86. 


oo 


In my own contribution to Classic pages (Tuis Jour- 
NAL 121:428, 1975) I wrote: “As early as 1932 Fels had 
observed the ovulation-inhibiting effect of the corpus 
luteum, and this is why we wrote in 1934: ‘It is theré- 
fore clear that the corpus luteum will some day play a 
significant role in the important problem of hormonal 
sterilization.” 

Karl H. Slotta 
Professor Emeritus of Biochemistry and Medicine 
University of Miami School of Medicine 
Miami, Florida 23155. 


Male transsexualism 


To the Editors: 

Your printing of the article by Turner and associates 
on male transsexualism (AM. J. OBSTET, GYNECOL. 
132:149, 1978) must receive some negative comments 
rom us. Did you really think that this subject deserved 
15 pages in your Journal when there are so many 
crying topics that are waiting to be explored and 
discussed? 

' Viewed as an academic challenge, such an acrobatic 
effort by these “great” doctors to push further the 
frontiers of surgical technique is laudable. However, 
could not the time and effort of such talented re- 
searchers be put to better use, to more legitimate chal- 
lenges? If a glamorous challenge is insisted upon, we 
suggest that brain transplanting would be preferred to 
castrating and altering a few "sick" males, Now, to carry 
this subject to its logical ridiculousness and with all due 
concern to women's equality, a still greater challenge 
must be female transsexualism—not only converting 
her genitalia.into those of a male, but, certainly even 
more rewarding, to attempt to have the organ func- 
tioning! i 

The source of funds has not been mentioned in the 
article. Since tHe “research” takes place in university 
“t centers, we assume that the money for the 
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salaries, equipment, and use of facilities comes directly 
from the taxpayer’s pocket. We definitely question the , 
wisdom of such.a ludicrous use of public funds on this 
subject that instead should be financed as a very private 
business matter between consenting doctor and willing 
(and wealthy) patient. Even worse is the effort by these 
doctors to recruit medical students to “carry on the 
work of perfecting transsexual techniques.” 
We think that these doctors would be better advised 
to look elsewhere to apply their talents. 
Nicole J. Michaud 
Elliott Bold 
University of British Columbia 
G. F. Strong Laboratory for Medical Research 
Tenth Ave. and Heather St. 
Vancouver, British Columbia, Canada 


Reply to Ms. Michaud and Mr. Bold 


To the Editors: 

We welcome the opportunity to reply to the concerns 
raised in the letter from Ms. Michaud and Mr. Bold 
concerning our article on male transsexualism. 

As pointed out in the article, many physicians and 
laymen do not understand the enormous tragedy and 
medical needs of the transsexual patient. After work- 
ing with several of these patients, these needs become 
readily evident, and for the person with the condition, 
there is no more urgent medical or social problem. 
Transsexualism has always been an emotional issue, 
and a. major motivation of workers in the field is to 
increase understanding of this disease entity, fully 
realizing that it will not go away by ignoring it. 

To the best of our knowledge, no grants using tax 
money have ever been received or requested for ongo- 
ing work with transsexual patients. This is true at our 


' institution, and the patients themselves are required to 


pay all medical and hospital expenses. Obviously, this 
has excluded a number of patients from treatment, but’ 
efforts are now underway to have this condition cov- 
ered by health insurance funds. Private foundation 
funds have been utilized in some,cases to finance this 
work, and much of this money has ‘been donated by 
transsexual patients themselves. . 

The writers are correct in recognizing that female 
transsexualism is as great a problem as the male condi- 
tion. Our article in no way attempted to ignore this fact. 
These patients are now beginning to receive relief and 
help as à result of quite recently developed techniques 
for reconstruction of the male genitalia. 

We hope that tolerance and patience will be exer- 
cised by those who would make critical judgmental 
statements concerning this work, and we wish to assure 
Ms. Michaud and Mr. Bold that we will continue to 
carry on this work at our institugon, even though it 
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occupies only a a small part of our total professiona ef- 
e forts. 
U. G. Turner III, FLD. 
Richard F. Edlich, [4.D. 
Milton T. Edgerton, [4.D. 
920 East High Street 
Charlottesville, Virginia 22901 


Use of Kegel perineometer to measure levator 
muscle tone 


To the Editors: 

In regard to the brief communication of Stark and 
associates, entitled ‘ ‘Gan estrogens be useful for trzat- 
ment of vaginal relaxation in elderly women?” (Am. J. 
OBSTET. GYNECOL. 181:585, 1978), the authors a wed 
to answer the question in the title by asking a rea:ed 
but not critical question, “whether or not estroger.- ac- 
tually have a direct influence on pelvic muscle tore.’ 
The evidence presented does not bear directly 01 the 


question of pelvic muscle tone. In their use ofthe ‘Kegel 


perineométer, pressure was recorded in the lithctzmy 
position first without and then with active stramcing, 
ie, deep inhaling and bearing down: With this 
technique the difference in the readings at res: and 
upon straining measures the increase in intra-atcom- 
inal pressure during a straining maneuver. The mag- 
nitude of this pressure is dependent upon the tenz of 
all of the muscles that surrourid the ‘intra-abdeminal 
cavity, including the pelvic floor muscles, the “ztus 
abdominus muscles, the external and internal obl. ques, 
the transversus abdominus muscles, and the diap-ram. 
The evidence presented by the author suggest that 
estrogens have no influence on the tone of the muscles 
surrounding the abdominal cavity. 
While a majority bélieve the pelvic floor muscles 
offer principal support for the vagina and uterus, it is 
generally recognized that the endopelvic connect." tis- 
.Sues and the mucous membrane of the vagirz also 
play a contributing role in maintaining the pelas or- 
gans in their proper positions. The traditional ra Jonale 
for the use of estrogens in patients with pelvic sapport 
defects is based on its beneficial effect on the vaginal 
wall. There also may be a secondary effect in te en- 
dopelvic connective tissues on the basis of the slight 
increase in blood flow to the vagina and uterus 
Measurement of levator muscle tone by means of a 
Kegel perineometer may be misleading because d 2flec- 
tion of the mznometer may be achieved not only zy the 
straining technique’ utilized by Stark and assxiates, 
which increases intra- abdominal pressure, but zlso by 
contraction of the gluteal muscles and the p=>ococ- 
cygeus component of the levator muscles. En fact, 
Kegel originally intended the perineometer to >2 used 
by patients to improve the tone of the puboco-zygeus 


.9 muscles. The authof’s studies with the perineorrezer do 


' ity, socioeconomic status, and race of the mot 
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not establish a valid reason for discontinuing the use of 
topical or systemic estrogens to improve the vascularity 


and tone of senile vaginal mucosa. 


Robert F. Porges, M.D. 
Department of Obstetrics and Gynecology 
New York University Medical Center 
School of Medicine 
550 First Avenue i 
New York, New York 10016 


Reply to Dr. Porges 
To the Editors: 

We agree with Dr. Porges' contention that the ab- 
dominal muscles contribute to the results measured by 
the Kegel perineometer. However, the perineometer is 
designed in such a way that even before the patient 
exerts any effort, we can read a slight rise of the ma- 
nometer scale. This is a static pressure that indicates 
the muscle tone and tissue resistance over a wide area. 

. We do not see anv effect of estrogen on this tone 
without active strajning on the perineometer. We as- 
sume that if estrogen does have any effect on the basic 
tone, it will be shown on the per:neometer as an effect 
shown after a period of exercise. 

According to our inconclusive results, it is not jus- 
tified in our opinion io use estrogen to improve vaginal 
tone. We know the side effects in the use of estrogen 
and we all know that there are better methods to treat 
vaginal relaxation. ` 

Michael Stark, M.D. 
Department of Obstetrics and Gynecology 
Shaare Zedek Hospital 
P.O.B. 293 
Jerusalem, Israel 


Value of fetal heart rate monitoring 
To the Editor: 

Ata time when the effectiveness-of medical technol- 
ogy is increasingly subject to rigorous investigation, it is 
important that a study looking into the potential risks 


' and benefits of any "new" obstetric procedure be care- 


fully scrutinized. 

The study by Painter and éslle ques "Fetal heart 
rate patterns and development in the first year of life" 
(AM. J. OBSTET. GYNECOL. 132:271, 1978) is an exam- 
ple of a methodologically unsound approach to an 
elucidation of the value of feta! monitoring. There are 
many weaknesses which make inferences from this re- 
port invalid. The failure to derive fetal heart rate 
(FHR) pattern groups that are matched for confound- 
ing variables at the onset is an irretrievable error in 
research design. It is not enough to claim that the par- 






"similar"; a casual observation indicates that thi 
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the case. Furthermore; problems of selection bias, in- 
terobserver reliability, and measurement errors are ex- 
cessive. The difficulties of obtaining predictive and 
consistent internal fetal monitor interpretations are 
well known.’ ? 
The data regarding the sample reported by the au- 
thors are presented i in raw form without any attempts 
‘to organize them in Tables I to VIIIB. Readers are 
directed to inspect tlie tables and interpret findings as 
proposed by the àuthors. The footnotes aré confusing 
and not consistent for comparative purposes. Tables 
IX and X are imaginative but of highly dubious clinical 
or scientific merit. Even allowing for the typographical 
transposition error in Table IX, to lump together cu- 
mulative abnormal tests in unmatched gr Oups and sub- 
ject these numbers to any statistical test is going far 
beyond the limits of statistical validity. 


The Denver Developmental Screening Test raw data 


are presented but not utilized in the report of the re- 
sults. It is the neurological abnormalities àt six points in 
time which are used as. outcome measures, but use of 
these six different points in time for identification of 
neurological abnormality further confusés a disor“ 
ganized presentation of the résults. Scattered refer- 
ences to specific clinical findings in individual cases at 
various times during the first 12 months are impossible 
to relate systematically to each of the three FHR pat- 
tern groups. In all instances, the numbers are exceed- 
ingly small, and to assign even impressionistic rele- 
vance to them is fallacious. 

Despite serious violations of basic research methods 
in this report, their correction in another study would 
not answer the question of benefits versus hazards 
of fetal monitoring. Only randomized clinical trials 
such as that reported by Haverkamp? will clarify the 


em» Situation. 


From the high rate of cesarean sections (20%), for- 
ceps delivery (52%), and anaesthesia (90%—including 
16% general). and the long hours (e.g., 31 hours) of 
monitoring fcr some patients in this study, one can 
only conclude that a bad obstetric: experience for the 
mother can have repercussions beyond the immediate 
perinatal period. 

Earl Siegel, M.D. 
Ruth Bonita, B.A., Dip.Ed. 
Department of Maternal and Child Health 
University of Nerth Carolina 
Chapel Hill, North Carolina 27514 


REFERENCES 
L Goodlin, R. C. and Haesslein, H. C.: When is it fetal dis- 
' tress? AM. J. Onsrer. GYNECOL. 128:477, 1977. 
2. Schifrin, B. S., and Dame, L.: Fetal heart fate patterns: 
, Prediction i Apgar score, J.A.M.À. 219:1322, 1977. 
3. Haverkamp, ^.: The evaluation of continuous fetal heart 


ratg monitoring in high-risk pregnancy, AM. J. OBSTET. 
GRREcoL. 125:310, 1976. 


Correspondence 165 


.Reply to Dr. Siegel and Ms. Bonita 
To the Editors: è 

We agree with Dr. Siegel and Ms. Bonita that the 
subject .of fetal heart rate monitoring is of sufficient 
importance to warrant studies attesting to its potential 
benefits and hazards. However, we do not agree that 
we have made an irretrievable error in research design. 
Dr. Siegel arid Ms. Bonita raised the question of a per- 
fect match and we agree that wé have not achieved the 
unobtainable, : perfect match. The study groups are 
nevertheless similar. If the subjects of the study are 
cross-classified in a three-way contingéncy. table whose 
axes are, respectively, race, socioeconomic status (pri- 
vate clinic), and fetal heart rate status, the results reveal 
that there is no significant third-order intervention 
among the three factors.! The only second-order inter- 
vention among the factors is between race and socio- 


` economic status. The conclusion is that the study 


groups are similar with regard to those factors that 
might be expected to influence the development of the 
infants in the first year of life. We doubt this explana- 
tion will satisfy Dr. Siegel and Ms. Bonita. We doubt 
they would be satisfied with a study i in which the sub- 
jects were clones. 

All infants who demonstrated TEA vari- 
able decelerations, severe variable decelerations, and 
nonlate decélerations were included in the study. 
There was no selected exclusion of any infant in the 
ominous fetal heart rate pattern groups. We do not 
therefore understand the criticism of selection bias. A 
single perinatologist (R. D.) read all the fetal heart rate 
tracings and the criteria used for categorization of the 
tracings are included in the paper. As a single 
perinatologist read all tracings the problem of iriterob- 
server reliability was avoided. The data were presentéd 
in raw form in'order to give readers the opportunity to 
evaluate independently these data without being sub- 
jected. to our bias. We regret that Dr. Siégel and 
Ms. Bonita are offended by this opportunity. The 
statement thatthe Denver Developmental. Screening 
Test raw data are not utilized in thé report of the re- 
sults is simply false. An infant was considered to have 
an abnormal evaluation if the neurological examina- 
tion and/or the Denver Developmental Screening Test 
were abnormal. The.scattered refererices to specific 
clinical findings in individual cases af various times dur- 
ing the evaluation were necessary in order to com- 
municate the degree of neurological abnormality. 

The most notable. and disturbing statement in 
Dr. Siegel and Ms. Bonita's letter is that only ran- 
domized clinical trials such as that reported by Haver- 
kamp? will clarify the issue of benéfits versus hazards in 
fetal heart rate monitoring. We agree that studies such 
as Haverkamp' s are of value in assessing the hazards 
and benefits of fetal heart rate monitoring in the im- 
mediate perinatal period but to exclude from consid- 
eration developmental abnorm?Wities secondary to 
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perinatal asphyxia and perhaps predicted bv fetal TL e-t 


e rate monitoring but detectable only in later infan y o7 
' childhood would be a great error. We do not choseo 


ignore the opportunity and challenge of assessing a 
technique that might prevent neonatal central nerveus 
system injury. 

Finally Dr. Siegel and Ms. Bonita state that eked 
obstetric experience for the mother can have rzpzr- 
cussions beyond the immediate perinatal period. "Ilis 
statement may be true but does not apply to-our tidy 
as we prospectively studied infants provided mozircr- 
ing, not mothers. 

; Michael J. Painter, MD. 
Richard Depp, ND. 

; "Panic D. O'Donoghue, M.D., FNP. 

Children’s Hospital of Pittsburgh 

125 DeSoto Strest 


, Pittsburgh, Pennsylvania 15213 
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Fetal heart rate monitoring 
To the Editors: 


The recént report by Painter, Depp, and C'Don- 


oghue (Am. J. Obstet. Gynecol. 152:271, 19787 ceals 
with issues which are so timely and relevant tha sme 
comment appears justified. At this time in our Listcry 
when the populace appears massing to take the kahet 
of righteous indignation to our fetal monitors, . * o.ce 
of reasonableness and concern regarding the pcter-tial 
merit of fetal monitoring is a breath of fresh ai. 

` There is bad news, good news, and confusionir this 
report. The bad news is that abnormal fetal heart -ate 


„tracings appear to bé associated with some indd£nce 


of sustained neurological and developmental abnor- 
malities. More bad news, particularly from the steristi- 
cal point of view, is that, although the severity cf zhe 
monitoring abnormdlity appears to bear some re letion- 
ship to the incidence of subsequent neurologica ct de- 
velopmental disturbance, there appears to be nc c:early 
defined relationship of the duration of the abncrrality 
to subsequent disturbance. Perhaps this is a measu ze of 
some degree of resistance to damage that vari s from 
patient to patient. l 

The good news is that despite a disturbing irid=nce 
of newborn neurological disturbances, 90% (£/:0) of 
those associated with moderate to severe varizb e de- 
celerations resolve within the first year, and 63% <10/ 
16) associated with severe variables or late deczlera- 
tions resolve within the first year. One cannct, zow- 
ever, rejoice unquffifiedly in light of an inciceaze of 
residual neurological abnormalities. of 27% (5/2z) in 
the latter category and 14% (5/22) residua. Zevel- 
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opmental abnormalities in this population as well. 
Clearly we have a significant problem to consider. 
The confusion involved in the presentation centers 


` around Tables IX and X and the underlying text. Ina 


quick review of the statistical analysis of the data in 
Table IX, one would conclude that the numbers of 
normal and abnormal evaluations have been reversed. 
If the number of normal evaluations wére 82 and the 
number of abnormal evaluations 48, a chi-square as- 
sessment compared with 63 normal and five abnormal 


. evaluations among those with normal fetal heart rates 


results in approximately the numbers and significances 
given. This would also bring these numbers in line with 


those presented in Table X. This would seem to be a , 


simple transposition of figures with no more sig- 
nificance than that of a harmless typographical error. A 
quick accounting of the normal and abnormal values 
contained in Table VII approximates these figures if 
the three evaluations listed as “not done” are included 
among the normal. A problem arises in perusal of the 
text underlying Tables IX and X with the comment, 
“the entire population had a total of 82 abnormal as- 
sessments in the first year of life”. It is not clear from 
this statement whether the “entire population” refers 
to those with severe and late fetal heart rate abnor- 
malities or whether it refers to the study population in 
all three categories. If the former is true, then a great 
deal of following statistical analysis has been made er- 
roneously on the basis of the typographical error in 
Table IX. A quick accounting of the abnormal exami- 
nations recorded throughout all three study groups re- 
veals a total of 100 examinations. This includes 64 ab- 
normál examinations in the "severe" groüp (Table 
VII), 31 abnormal examinations in thé “moderate- 
severe" group (Table VI), and five in the ‘ "normal 


group" (Table V). All of these confusing points deserves 


clarification. 

The reader must read this presentation with mixed 
emotions. The design and intent of the study are admi- 
rable. Personal experience suggests that funding of 
long-term studies of fetal heart rate abnormalities and 
their impact on infant development is depressingly 
difficult to obtain. Granting agencies appear to want a 
rapid return on their “investment.” This study deserves 
clarification, expansion, and wide recoghition of their 
corrected conclusions. 

A fundamental, question will nonetheless remain 
which, despite the authors' best. efforts, will un- 
doubtedly not be answered, that is, what was there 
about the circumstances of these fetuses which predis- 
posed them to the development of significant fetal 
heart rate abnormalities, and what role did these pre- 
dispositions play in the creation of the resultant 
neurological-developmental abnormalities? Although 1 
heartily support the concept of the routine use of elec- 
tronic fetal monitoring in consenting patients, the 
question the future must answer is whether feta&heart 
rate abnormalitiés are associated with the acute fevel- 
opment of central nervous system injuries or whether 
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they are simply another manifestation of the environ- 
mental hostility that has resulted in injury of some de- 
gree prior to labor. Alternatively, are they evidences of 


aggravating circumstances of more minimal disease? If - 


these lesions are not full blown prior to labor, can an- 
tenatal testing anticipate and provide clues to ways in 
which these injuries may be avoided? 

It is not expected that the authors of the article in 
question will be able to answer all of these theoretical 
questions. It is doubtful at this point in our evolution 
that anyone has the answers to these questions. The 
authors have provided a valuable stimulus to the pur- 
suit of these answers, and I commend their efforts. 

Richard P. Perkins, M.D. 
Department of Obstetrics and Gynecology 
The University of New Mexico 
School of Medicine 
2211 Lomas Boulevard, N.E. 
Albuquerque, New Mexico 87131 


Reply to Dr. Perkins 


To the Editors: 

Dr. Perkins has noted that there is bad news, good 
news, and confusion'in our report concerning fetal 
heart rate patterns and development in the first year of 
life. While it is true that the bad news is that abnormal 


fetal heart rate tracings appear to be associated with - 


some evidence of sustained neurological and devel- 
opmental abnormality we can take some solace in the 
fact that the degree of abnormality was not'great in 
most infants and might be preventable with effective 
intervention. Concerning the duration of abnormality 
noted in fetal heart rate monitoring and subsequent 
development, these data could not be completely ana- 
lyzed in our report because the duration of fetal heart 
rate monitoring was not the same in each patient. 
However, the trend in this populadon was the longer 
the degree of abnormality, the more likely the infant to 
have abnormal neurological and developmental find- 
ings. The confusion noted by Dr. Perkins centers about 


the definition of an abnormal examination. The num-, 


ber of abnormal examinations does not come from the 
number 82 in Table IX which indeed does contain a 
transposition error. Dr. Perkins is quite correct that if 
one totals the number of abnormal neurological and 
developmen:al assessments one comes to a number far 
in excess of 82. However, the number of abnormal 
examinations in the entire population was not obtained 
' by adding both the neurological and developmental as- 
sessments. Àn examination was judged abnormal if the 
infant’s neurological and/or developmental status was 
judged abnormal. Each examination beyond the new- 
born period was composed of both of these parameters 
But each examination was not tallied separately. Judg- 
ing gn infant as abnormal if the neurological and/or 
devflopmental status was abnormal resulted in five ab- 
nopal evaluations in the normal fetal heart rate pat- 
tern group, 28 abnormal evaluations in the moderate- 
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severe fetal heart rate pattern group, and 48 abnormal 
evaluations in the severe and late fetal heart rate pat, 
tern group. We are chagrined to note that this totals to 
81 rather than 82 abnormal evaluations for the entire 
population but this does not significantly influence the 
following.calculations. . . 

We agree with Dr. Perkins that studies such as these 
are very difficult to fund as we are currently experienc- 
ing that problem. Indeed all of these infants are over 5 
years of age at the present time and although we could 
gain much more information with detailed neurologi- 
cal and psychological testing we are unable to perform 
these tests due to lack of funds. 

The fundamental question posed by Dr. Perkins is 
.difficult to answer. He states that it is difficult to sepa- 
rate the circumstances of the fetuses which predispose 
them to the development of significant fetal heart rate 
abnormalities and the role of these predispositions in 
the resultant neurological developmental abnormali- 
ties. One might reason that if these fetuses were devel- 
opmentally abnormal and therefore neurologically ab- 
normal or more predisposed to asphyxia during labor 
and delivery, multiple areas of the brain would be 
involved and this would be reflected in a myriad of 
different neurological findings. However, the neuro- 
logical abnormalities we found were consistent and 
compatible with the area of brain involvement found in 
the experimental model of Myers and associates.! We 
feel this.observation lends support to the hypothesis of 
a primary asphyctic process insulting an embryologi- 


` cally normal fetus. That abnormalities are pre-existing 


and are accentuated by an asphyctic process occurring 


.during labor is a possibility. Nonetheless it would ap- 


pear reasonable to attempt to avoid this aggravating 
process. We of course have no information bearing on 
the question of antenatal testing in detecting lesions 
prior to the onset of labor. We are gratified that 
Dr. Perkins feels we have added a valuable stimulus in 
the pursuit of answers to questions concerning neuro- 
logical insult during the labor and delivery process. 
From other letters received it is obvious that not 
all share his enthusiasm. Sustained by the support of 
Dr. Perkins and those of life orientation we will con- 
tinue to assess the potential benefits of fetal heart rate 
monitoring through longitudinal studies of infants and 
children who have been provided ‘this technique dur- 
ing the labor and delivery process. 
Michael J. Panis; M.D. 
Richard Depp, M.D. 
Patricia D. O'Donoghue, M.N.; P.N.P. 
Children's Hospital of Pittsburgh 
125 DeSoto Street 
Pittsburgh, Pennsylvania 15213 i 


REFERENCE 


1. Myers, R., Beard, R., and Adamsons, K.: Brain swelling in- 
the newborn rhesus monkey followingeprolonged partial 
asphyxia, Neurology 19:1012, 1969. 


6 


168 Correspondence 


Statistical analysis related to fetal heart 
rate patterns 


To the Editors: ` 
There appears to be an error in the T arale 


‘sis presented in the paper by Painter, Depp, ard 
O'Donoghue entitled "Fetal heart rate patterns anc d=, 


velopment in the first year of.life" (AM. J. OBSTET 
GYNECOL. 132:271, 1978). 

The use of the chi-square test on repeated obsezvs- 
tions performed on the same subjects violates the a= 
sumption of independence on which the test is baszd- 

Because the topic is of great importance and. ta 
paper makes available information in a raw fornr w= 
have conducted our own analysis of the data. The-ch - 
square test with Yates’ correction for continuity as wail 
as Fisher's exact test were used for the analysis." 


Table I. Results if one or more abnormal 
examinations define an abnormal child: 
Moderate to severe variable decelerations 





. Normal fetal Moderate to Seuer- 
heart rate variable decelercticas 
Abnormal child . 2 (a2 
Normal child . 10. 4 


x’? = 7.15; p «0.01. Fisher's exact test: p = 0.00816. 


Table II. Results if one or more abnormal 
examinations define an abnormal child: Severe 
variable plus late decelerations 


Normal fetal 
heart rate 


Abnormal child 2 19 
Normal child 10 3 


Severe variable pus 
late deceleratiorz 





= 13.16; p «0.0005. Fisher's exact test: p = 0.00011 


Table III. Results if two or more abnormal 
examinations define an abnormal child: 
Moderate to severe variable decelerations 





Normal fetal Moderate to severe 
„heart rate ' variable deceleratorc 
Abnormal child M . . 8 
Normal child à ll 8 





x’ = 3.71; p < 0.1. Fisher's exact test: p = 0.02402. 


Table IV. Results if two or more abnormal 
examinations define an abnormal child: Severe 
variable plus late decelerations 





Normal fetal ‘Severe variable plu: 
heart rate ` late deceleratioss 
Abnormal child 1 13 
Normal child ll 9 
—- 





i x? = 6.30; p «0.025. Fisher's exact test: p = 0.00452. 


' 
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If it is assumed that of the 11 examinations done on 
each child one or more abnormal examinations define 
an abnormal child and no abnormal examinations 
define a normal child, then the results are as shown in 
Tables I and II. However, if two or more abnormal 
examinations are required to designate a child as ab- 
normal, we find the results shown in Tables IJ] and IV 
from the comparisons.if more than two abnormal 
examinations are required to make the abnormal des- 
ignation, none of these comparisons is statistically sig: 
nificant at the 5% confidence limit. 

This analysis supports the hypothesis that the sever- 


: ity of the decelerations is related to the probability of 


abnormal neurological or developmental examina- 
tions. Since this study is a link between perinatal brain 
damage noted in the rhesus monkey? and the human, it 
would be unfortunate if it were to be ignored because 
of a remedial statistical error. 
. H. William Perlis, Ph.D. 
John F. Huddleston, M.D. 
Division of Maternal and Fetal Medicine 
Department of Obstetrics and Gynecology 
University of Alabama Medical Center 
Birmingham, Alabama 35294 
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Reply to Drs. Perlis and Huddleston 


To the Editors: 

Drs. Perlis and Huddleston have noted an error in 
the .statistical evaluation of our data regarding fetal 
heart patterns and development i in the first year of life. 
We felt jusüfied i in using the chi-square test in these 
evaluations as a normal examination or an abnormal 
examination did not predict the subsequent per- 
formance of the infant in all cases. However, we un- 
derstand that there is not complete independence of 
each evaluation. 'The ideal statistical evaluation of se- 
quential data in which each observation is not quanti- 
tated has yet to be found. It is comforting to know, 
however, that those statistical evaluations performed by 
Drs. Perlis and Huddleston confirm the conclusions 
we reached. ; 

Michael J. Painter, M.D.' 
Richard Depp, M.D. 
Patricia D. O'Donoghue, MN., P.N.P. 
Children’s Hospital of Pittsburgh 
125 DeSoto Street 
Pittsburgh, Pennsylvania 15213 ? 


The Society for Clinical Trials 


The Society for Clinical Trials has recently been or- 
ganized to promote the development and exchange of 
information on clinical trials methodology and on re- 
search using similar methods. The Society plans to 
achieve these goals through meetings and publications 
and by attracting members from various disciplines. 
Membership is open to anyone interested. 

For further information, and to apply for member- 
ship write to: Dr. C. R. Klimt, Secretary, Society for 
Clinical Trials, Inc., 600 Wyndhurst Ave., Baltimore, 
Maryland 21210. 


Status of Curability of Childhood Cancers 


"Status of Curability of Childhood Cancers" will be 
the topic of zhe Twenty-fourth Annual Clinical Con- 
ference, sponsored by The University of Texas M. D. 
Anderson Hospital and Tumor Institute, to be held 
in Houston, Texas, at the Shamrock Hilton Hotel, 
November 8-10, 1979. . 

For additional information contact: Stephen C. 
Stuyck,. Information Coordinator, M. D. Anderson 
Hospital and Tumor Institute, Houston, Texas 77030. 


Inservice educational programs for nurses in 


ew , perinatal health care 


The National Foundation/March of Dimes is in the 
process of developing and publishing inservice educa- 
tional programs for nurses involved in perinatal health 


care. Distribution of educational programs from two . 


series has been started: Series 1, The First Six Hours of 
Life, and Series 2, Prenatal Care. 

Copies of "Maternal Assessment: Urine Evaluation," 
the second module to be published from Series 2, Pre- 
natal Care, are available, upon request through local 
March of Dimes Chapters. The local March of Dimes 
Chapter also will provide copies of "Neonatal Ther- 
moregulation,” “Hypoglycemia in the Newborn," and 
"Early Parent-Infant Relationships," modules 1, 2, and 
3 from Series 1, The First Six Hours of Life, as well as 
module 1, "Primary Care of the Pregnant Woman: 
Laboratory Tests," from Series 2, Prenatal Care. 


Senior International Fellowships 


The Fogarty International Center, National Insti- 
tutes pf Hea-th, announces Senior International Fel- 
vs fo for outstanding midcareer faculty members of 


"UnitM States biomedical or graduate-level educational 





institutions to pursue research and study in the health 
sciences at foreign host institutions. 

Applicants must be United States citizens or perma- 
nent residents, hold a full-time appointment at a 
United States institution, and have at least 5 years’ ex- 
perience beyond the doctorate. Applications require 
nomination by the United States institution and invita- 
tion by a foreign institution. Transportation, allowance 
for the foreign institution, and an award of up to 


. $24,000 per annum are provided. Deadline for annual 


receipt of applications is October 1 with announce- 
ments of awards in March of the following year. 

A limited number of Special Emphasis Senior Inter- 
national Fellowships will be awarded in the special 
fields of aging, arthritis, diabetes, epilepsy, and tropical 
diseases. These awards will be in addition to those of 
the regular program. Eligibility requirements and gen- 
eral terms are the same as for the regular Senior Inter- 
national Fellowships Program. 

For further information write to: Scholars and Fel- 
lowships Program Branch, Fogarty International Cen- 
ter, National Institutes of Health, Bethesda, Maryland 
20205. i 


` Ecuadorian Federation of Gynecology and 
Obstetrics Societies 


The Ecuadorian Federation of Gynecology and 
Obstetrics Societies announces it Board and Officers: 
President, Dr. Alfonso Tamayo Ortega; Permanent 
Secretary, Dr. Ivan Valencia M.; and Local Secretary,, 
Dr. Alfonso Chiwah Ch., Casilla 3678, Guayaquil, 
Ecuador. 


Estrogen Use and Postmenopausal Women 


A consensus development conference entitled "Es- 
trogen Use and Postmenopausal Women," sponsored 
by the National Institutes of Health, National Institute 
on Aging, will be held. in Bethesda, Maryland, on Sep- 
tember 13 and 14, 1979. l 

Further information may be obtained from Ms. 
Nancy Becker, 11325 Seven Locks Road, Suite 220, . 
Potomac, Maryland 20854. Telephone: (301) 983- 
0535. t 


Midwest Cancer Seminar. 


The Midwest Cancer Seminar wil be held conf 


tember 20-22, 1979, at The Conc@urse, Madison, Wis- 
consin. It is sponsored by the Wisconsin: Clinical 


169 ^ 


i 


170 Items 


Cancer Center of the University of Wisconsin, Center 
*for Health Sciences, Madison; the Midwest Childrer.’s 


Cancer Center of the Medical College of Wisconsir. 


Milwaukee; the American Cancer Society— Wisconsi1 


^ Division, Inc., Madison; the Eastern Cooperative Oz- 


cology Group; and the Cancer Education Committe 
of Wisconsin Clinical Cancer Center. 

For information write: The Concourse, One West 
Dayton St., Madison, Wisconsin 53768. 


Second National Symposium on Lifestyles 
and Health 


The University of California at San Francisco 
Schools of Medicine, ‘Nursing, Dentistry, and Phz-- 
macy; Continuing Education in Health Science: 
Health Policy Program, and Public Service Progrem. 
will sponsor the Second Annual National Symposium 
on Lifestyles and Health, October 13-14, 1979, at cce 
Sheraton-Palace Hotel, San Francisco, California. 

For program information contact: Continuing Ecu- 
cation Health Sciences, 24 Kirkham, San Francisco, 
California 94143. 

For registration: information write: University o? 
California, Continuing Education, Health Sciences, 
1308 3rd Ave., San Francisco, California 94148. 


Perinatal Medicine and. Gynecology— 
Update 1979 


The Department of Obstetrics and Gynecology a-:d 
the Martin L. Stone Obstetrical and Gynecological S> 
ciety of the New York Medical College will present zn 
annual postgraduate course on October 5 and 6, 1979, 
entitled “Perinatal Medicine and Gynecology—Updatz 
1979," at Metropolitan Hospital, in Draper Hall on 
98th Street and First Avenue. 


For information, contact: Dr. Camillo Gugliuzc., 


Program Chairman, Department of Obstetrics ard 
Gynecology, New York Medical College, 1249 Fiz:h 
Ave., Room R519, New York, New York 10029. 


Real Time Ultrasound 


Real Time Ultrasound, for the private obstetriciar/ 
gynecologist, will be presented September 19-21, 1979, 


. September 1, 1979. 
Am. J. Obstet. Gynecol.* 


at The Towsley Center, University of Michigan Medi- 
cal School, Ann Arbor, Michigan. 

For information contact: Dr. Floyd C. Pennington, 
Director, Office of Continuing Education, The 
Towsley Center for Continuing Medical Education, 
University of Michigan Medical School, Ann Arbor, 
SECOND 48109. 


Adolescent pregnancy: Management and 
Prevention, an Investment in Futures 


The Departments of Pediatrics and Obstetrics/ 
Gynecology of The Johns Hopkins Medical Institutions 
announce a course entitled “Adolescent Pregnancy: 
Management and Prevention, an Investment in Fu- 
tures." The course will be held at The Johns Hopkins 
Medical Institutions from October 3-5, 1979. 

For information and application contact: Office of 
Continuing Education, 720 Rutland Ave., Room 22 
Turner, Baltimore, Maryland 21205. 


Postgraduate Review Course in Obstetrics 

and Gynecology 

The Department of Obstetrics and Gynecology of 
The University of Chicago, The Chicago Lying-In 
Hospital, announces the "Postgraduate Review Course 
in Obstetrics and Gynecology,” to be held: October 3-6, 
1979. 

For details contact: Ann Wetherby, Chicago Lying- 
In Hospital, 5841 Sold Maryland, Chicago, Illinois 
60637. 


Refresher Course in Obstetrics/Gynecology/ 

Pathology 

A Refresher Course in oiler AE 
Pathology will be held October 14-19, 1979, at Innis- 
brook International Resort, Tarpon Springs, Florida. 

For further information contact: Mrs. Donna Peter- 
sen, Conference Secretary, Human Resource Devel- 
opment Department, Bayfront Medical Center, 701- 
6th St. S., St. Petersburg, Florida 33701. l 


GROUP PRACTICE OPPORTUNITIES 
PACIFIC NORTHWEST 


Rapid growth in the metropolitan area of Pertiand, Oregon has created ir- 
mediate openings i^ the Department of Obstetrics and Gynecol logy. | We are 


seeking obstetrician/ gynecologists and/or perinatologists to join an active : 


service with over 3,700 deliveries per year, a high risk intensive care 
nursery and complete fetal monitoring equipment. 


Northwest Permanente, P.C. is a professional medical corporation witch 
provides health care services to the 220,000 members of the Kaiser 
Foundation Health Plan of Oregon. Through its association with Kaiser 
Foundation Health Plan, a federally qualified HMO, Northwest permanente, 
P.C. operates nine outpatient clinics and two full service hospitals. 


The medical practice is varied and professionally stinulating offering the 


physician a pure practica free of business and administrative concerns. A 
comprehensive salary and benefits package ircluding a sabbatical 3ro- 
gram, malpractice coverage, three weeks vacation and one week edaca- 
tional leave to start, life, medical/ dental and disability insurance along with 
two excellent retirement programs is provided. The physician is signe for 
ownership participation after two years of service. 


Portland, Oregon, on the Columbia and Willamette Rivers, is a ety with à 

moderate climate located in a stable, prcsperous economic region of the 

beautiful Nerthwes:. Outdoor recreational facilities are superb and inc ude 

excellent skiing. backpacking, fishing and boating opportunities. The En- 

vironmental Protection Agency, in a recent study, selected Portland as the 
“most livable city’* in the United States. 


Please send a curriculum vitae with your initial response to Marvin P. 
Goldberg, M.D.. President, Northwest Permanente, P.C., 1500 S. W. 1st 
Avenue, 11th Floor, Portland, Oregon. 97201. 


NORTHWEST PERMANENTE, P.C.- 
PHYSICIANS & SURGEONS 


An Equal Opportunity Employer 


CANON CITY, 

COLORADO 
is seeking the -services of an ob- 
stetrician-gynecologist. 75 bed 
general hospital. Office space 
available near hospital. Current 
population 28,000. 23 physicians 
on active staff. Mildest climate in 
Colorado, gateway to Rocky 


Mountains and ski areas. Send 
resume to Administrator, St. 


Thomas More Hospital, Canen ` 


City, Colotado 81212. TE EPReNE 
Goff 275-3381. 


There are full-time faculty appointments 
available in obstetrics and gynecology at 
the University of Minnesota at St. Paul- 
Ramsey for board eligible or board certified 
physicians. Applicants in general obstetrics’ 
and gynecology as well as for those with 
expertise in maternal and fetal medicine 
and gynecological oncology. Academic 
rank according to qualifications and ex- 
perience. Salary competitive with private 
practice. If interested in patient care, teach- 
ing and research, send curriculum vitae to: 


Erick Y. Hakanson, M.D. 

Chairman, Dept. of Obstetrics & Gynecology 
St. Paul-Ramsey Medical Center 

Professor, University of Minnesota 

640 Jackson Street 

St. Paul, Minnesota 55101 

(612) 221-8974 


(equal opportunity employer) 


‘OBSTETRICIAN / 


GYNECOLOGIST 
Immediate opening for Obstetrician/ 
Gynecclogist with Board certification or 
eligibility. to join Obstetrics / Gynecology 
section of Health Specialists, S.C., a 
multidisciplinary group practice. Position 
offers unique mix of academic medicine 
and private practice. Competitive salary, 
participation in bonus/ profit sharing 
plan, and liberal benefits offered. Re- 
sponsibilities include supervision of 
obstetrics and gynecology housestaff at 
Rush-Presbyterian St. Luke’s Hospital 
and medical students at Rush Medical 
College. For further information send 
curriculum vitae to Cornelius Bolton}. 
M.D., C/O Health Specialists, S. c] 
670 North Michigan Avenue, Chicago’: 
Illinois 60611. ' 
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. EDITORS! REVIEWERS! 


AUTHORS! 


For you... a new book that contains 
virtually everything you want 
to know about 


THE SCIENTIFIC JOURNAL: 
EDITORIAL POLICIES AND 
PRACTICES 


Guidelines for Editors, Reviewers, 


and Authors 


In 1665 the first scholarly joumal was published in 
France. Since that time, there has been no one 
source of editorial guidelines for journal editors. 
This new book now provides you with such a 
Source. 


YOU DECIDE YOUR OWN APPROACH! 


Presenting the advantages and disadvantages of 
each specific decision, eminent editors offer you 
various recommendations, discussions, and opin- 
ions concerning the problems you may encounter: 


"Because we are aware that there is no ‘right’ 
policy on most editorial matters, we have tried 
not to prescribe rules, but have, instead, 
explored various facets of the problems that 
confront the editor in his daily work." 


The book is divided into two general sections: 
editorial policies, which usually require major 
decisions; and editorial practices, which involve 
minor decisions, often about format or mechanical 
style. You'll find essays exploring: the manuscript 
reviewing system; special types of manuscripts 
(abstracts, transactions, solicited manuscripts, 
book reviews). You'll value chapters which cover: 
information for authors; copyright; errata; refer- 


.~ / ences cited; copy-editing; journal cover; etc. 


From “the purpose of scientific journals" to 
"binding practices," this new book contains 
virtually everything you want to know as editor, 
reviewer, or author. See for yourself! 


By Lois DeBakey, Ph.D. In collaboration with: Paul F. 
Cranefield, M.D., Ph.D.; Ayodhya P. Gupta, M.D.; Franz 
J. Ingelfinger, M.D.; Robert J. Levine, M.D.; Robert H. 
Moser, M.D.; J. Roger Porter, Ph.D.; and F. Peter 
Woodford, Ph.D. August, 1976. 128 pages, 6" x 9”, 
Price, $12.50. 


Please send me on 30-day approval THE SCIENTIFIC 
JOURNAL: EDITORIAL POLICIES AND PRACTICES. 
Price, $12.50. 

O Bill me CJ Master Charge # 

Payment enclosed 
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BELLERGAL $- 
Composition: Each Bellergal-S Tablet 
contains: phenobarbital, USP. central 
sedative (Warning: May be habit forming), 
40.0 mg; Gynergen (ergotamine tartrate, 
USP) sympathetic inhibitor, 0.6 mg; 
Bellafoline (levorotatory alkaloids of bella- 
donna, as malates) parasympathetic 
inhibitor, 0.2 mg 


Properties and Therapeutics: Based on 
the concept that functional disorcers 
frequently involve hyperactivity of both the 
sympathetic and parasympathetic nervous 
systems, the ingredients in Bellergal are 
combined to provide a balanced prepara- 
tion designed to correct imbalance of the 
autonomic nervous system. The integrated 
action of Bellergal is effected through the 
combined administration of ergotamine 
and the levorotatory alkaloids of bella- 
donna, specific inhibitors of the sympathetic 
and parasympathetic respectively, rein- 
forced by the synergistic action of pheno- 
barbital in dampening the cortical centers 


Indications: Bellergal is employed in the 
management of disorders characterized by 
nervous tension and exaggerated auto- 
nomic response: 


Menopausal disorders with hot flashes. 
Sweats, restlessness and insomnia 
Cardiovascular disorders with palpitation, 
tachycardia, chest oppression and 
vasomotor disturbances 


Gastrointestinal disorders with hypermotility, 
hypersecretion, "nervous stomach; and 
alternately diarrhea and constipation 


Genitourinary — uterine cramps. etc 


Premenstrual tension 
Interval treatment of recurrent, throbbing 
headache 


Contraindications: Peripheral vascular 
disease, coronary heart disease, hyperten- 
Sion, impaired hepatic or renal function, 
Sepsis, third trimester of pregnancy and 
glaucoma. Hypersensitivity to any of the 
components 


Precautions: Even though the ergotamine 
tartrate content of this product is extremely 
low and untoward effects have been rare 
and insignificant, caution should be exer- 
cised if large or prolonged dosage is 
contemplated, and physicians should be 
alert to possible peripheral.vascular com- 
plications in patients highly sensitive to 
ergot. Due to presence of a barbiturate, 
may be habit forming 


Side Effects: Blurred vision, dry mouth 
flushing, drowsiness occur rarely 


Dosage: Bellergal-S Tablets One in the 
morning and one in the evening 


How Supplied: Bellergal-S Tablets (com- 
pressed, scored tablets of tricolored 
pattern: dark green, orange and light 
lemon yellow) in bottles of 100 


LABORATORIES y * 
Division of Sandoz, Inc. 
LINCOLN, NEBRASKA 68501 
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NONHORMONAL therapy | 


for menopausal 
vasomotor instability 


IS receiving 


renewed attention. 








BELLERGALS 


TABLETS 


Each Bellergal-S Tablet contains: phenobar- 

bital. USP central sedative (Warning May be 

habit forming), 40.0 mg. Gynergen® (ergota- 

mine tartrate, USP) sympathetic inhibitor 0.6 

mg. Bellafoline® (levorotatory alkaloids of bella- 

xe as malates) parasympathetic inhibitor, 
mg 


Long clinical experience has estab-V,..— 
lished the effectiveness of Bellergal-S 
Tablets in managing menopausal dis- 
orders characterized by exaggerated 
autonomic response— hot flashes, 
Sweats, restlessness, and insomnia. 
Because Bellergal-S reduces autonomic 
nervous system activity, symptoms of 
vasomotor instability are eliminated or 
significantly reduced. Bellergal-S does 
not contain estrogen in any form. That's 
one reason why it is receiving renewed 
attention from physicians who wish to 
avoid the potential complications of 
estrogen therapy in vasomotor instability. 


So when estrogen 
therapy is undesirable... 
prescribe . . 
Bellergal-S Tablets. 


Please see prescribing information 
on an adjoining page. ` 

. 
© 1978 Dorsey Laboratories/Division of Sandoz, Inc. B' 


EU. wo September 15, 1979 


j volume 135, number 9 


of. OBSTETRICS 
AND GYNECOLOGY 


Copyright © 1979 by The C. V. Mosby Company 


Editor in Chief 
JOHN I. BREWER 


Editors 
FREDERICK P. ZUSPAN * E. J. QUILLIGAN 


Associate Editor 
ALBERT B. GERBIE 


. Editors Emeriti 


-r HOWARD C. TAYLOR, JR. * ALLAN C. BARNES 


Official Publication 

AMERICAN GYNECOLOGICAL SOCIETY 

AMERICAN ASSOCIATION OF OBSTETRICIANS AND GYNECOLOGISTS 
CENTRAL ASSOCIATION OF OBSTETRICIANS AND GYNECOLOGISTS 
SOCIETY OF OBSTETRICIANS AND GYNAECOLOGISTS OF CANADA 

SOUTH ATLANTIC ASSOCIATION OF OBSTETRICIANS AND GYNECOLOGISTS 
PACIFIC COAST OBSTETRICAL AND GYNECOLOGICAL SOCIETY 

AMERICAN BOARD OF OBSTETRICS AND GYNECOLOGY 

SOCIETY FOR GYNECOLOGIC INVESTIGATION 


. m Published by S e, 


THE C. V. MOSBY COMPANY 
St. Louis, Missouri 63141 ISSN 0002-9378* 





2. She wants to space her family. 
3. She smokes. 
4. She has passed the “Pill” years. 


Freedom — intrauterine contraception is 
the most convenient of all contraceptive 
methods. 


"Comffort- smallest inserter diameter of 
all IUDs. This means minimal discomfort 


during insertion. 
Lippes 


"Cu7 LoeD SafT-Coil' Sat-T-Coil" 


3:07 mm. 5.33mm. 3.76 mm. 4.50 mm. 


Ici; “Lue. 
^ 4a adi ar 


1. She wants nonhormonal contraception. 


Opper contraceptive 





Security- high efficacy and relatively low 
incidence of expulsion and medical removal. 





(Rates —based onlabeling claims— 
expressedas events per 100 women 


Lippes | Saf-T- 
through js months ef use for parous Loop DA Coil’ 


Pregnancy L9 2.4 2.4 
Expulsion Su a ler “18.3 
Medical Removal 10.9 15.2 15.6 


These rates are derived from separate studies conducted by different investigators in sevgral 
population groups. Different rates have been reported from other clinical trials 


Cu-7' 





References: 1. Data on file at Searle Laboratories. 2. Physicians Desk Reference, Medical 
Economics Company, Oradell, N. J., 1978, pp. 1216, 1521 1 


Intrauterine contraception is not appropriate for all women. Please see complete product 
information prior to use. A brief summary of product information appears onthe next page 


obscription: The plastic component of the Cu-7 is composed of pharmaceutical grade polypropylene 
horgopolymer with barium sulfate added to render it radiopaque. Its shape approximates the number T 
It is substantially smaller than previously available intrauterine devices; the vertical dimension 
) measures 36 mm. and the horizontal, 26 mm i 

Coiled around the vertical limb is a pure, virgin electrolytic copper wire providing approximately 
200mm? of exposed copper surface area. A retrieval thread is fastened to the free end of the vertical 
limb of the Cu-7. 

The Cu-7 is supplied with a simple tubular polypropylene inserter. All components are sterile. 


Mode of Action: Available data indicate that the contraceptive effectiveness of the Cu-7 is enhanced 
by a minute quantity of copper released continuously from the coiled copper into the uterine cavity 

The exact mechanism by which metallic copper enhances the contraceptive effect of an IUD has not 
been conclusively demonstrated. Various hypotheses have been advanced, the most common being 
that copper placed in the uterus interferes with enzymatic or other processes that regulate blastocyst 
implantation 

(rm Studies suggest that copper may play an additional role by reduction of sperm transport 
within the uterine environment 


Indication and Usage: The Cu-7 is indicated for contraception 


Contraindications: The Cu-7 should not be inserted when any of the following conditions exist: preg- 
nancy or suspicion of pregnancy: abnormalities of the uterus resulting in distortion of the uterine cavity: 
acute pelvic inflammatory disease or a history of repeated pelvic inflammatory disease: postpartum 
endometritis or infected abortion in the past three months: known or suspected uterine or cervical 
disease such as hyperplasia or carcinoma including unresolved, abnormal "Pap "smear; vaginal bleed- 
ing of unknown etiology: untreated acute cervicitis until infection is controlled; diagnosed Wilson's 
disease: known or suspected allergy to copper, previous ectopic pregnancy. and significant anemia. 


Warnings 
1 Pregnancy’ (a) Long-term effects The long-term effects on the offspring of the presence of copper 
in the uterus when pregnancy occurs with the Cu-7 are unknown p- 


(bi Septic abortion Reports have indicated an increased incidence of septic abortion associated in 
some instances with septicemia, septic shock and death in patients becoming pregnant with an IUD 
in place. Most of these reports have been associated with the mid-trimester of pregnancy. In some 
Cases, the initial symptoms have been insidious and not easily recognized. If pregnancy should occur 
with a Cu-7 in situ, the Cu-7 should be removed if the thread is visible or, if removal proves to be or 
would be difficult, interruption of the pregnancy should be considered and offered to the patient as an 
option. bearing in mind that therisks associated with an elective abortion increase with gestational age 

(c) Continuation of pregnancy. If the patient chooses to continue the pregnancy and the Cu-7 remains 
in situ, she must be warned of the increased risk of spontaneous abortion and the increased risk of 
sepsis, including death. The patient must be closely observed and she must be advised to report 
immediately all abnormal symptoms, such as flu-like syndrome, fever, abdominal cramping and pain. 
bleeding. or vaginal discharge, because generalized symptoms of septicemia may be insidious. 


2 Ectopic pregnancy: ta) A pregnancy which occurs with an IUD in situ is more likely to be ectopic than 
a pregnancy occurring without an IUD. Therefore, patients who become pregnant while using a Cu-7 
should be carefully evaluated for the possibility of an ectopic pregnancy. 

(by Special attention should be directed to patients with delayed menses, slight metrorrhagia and/or 
unilateral pelvic pain, and to those patients who wish to interrupt a pregnancy occurring in the presence 
of a Cu-7. to determine whether ectopic pregnancy has occurred 


3 E infection An increased risk of pelvic inflammatory disease associated with the use of IUDs 
has been reported. While unconfirmed. this risk appears to be greatest for young women who are 
nulliparous and/or who have a multiplicity of sexual partners. Salpingitis can result in tubal damage 
and occlusion. thereby threatening future fertility. Therefore. it is recommended that patients be taught 
to look for symptoms of pelvic inflammatory disease. The decision to use an IUD in a particular case 
m » made by the physiciar and patient with the consideration of a possible deleterious effect on 
uture fertility 

Pelvic infection may occur with a Cu-7 in situ and at times result in the development of tubo-ovarian 
abscesses or general peritonitis The symptoms of pelvic infection include: new development of men- 
strual disorders (prolonged or heavy bleeding), abnormal vaginal discharge, abdominal or pelvic pain, 
dyspareunia, fever. The symptoms are especially significant if they occur following the first two or 
three cycles after insertion. Appropriate aerobic and anaerobic bacteriologic studies should be done 
and antibiotic therapy initiated promptly. If the infection does not show marked clinical improvement 
within 24 to 48 hours. the Cu-7 should be removed and the continuing treatment reassessed on the 
basis of the results of culture and sensitivity tests. 


4 ——Ó Partial penetration or lodging of the Cu-7 in the endometrium or myometrium can result 
in a difficult repoval. This may occur more frequently in smaller uteri. (See removal instructions.) 


5.P Partial or total perforation of the uterine wall or cervix may occur with the use of the Cu-7, 

during insertions into patients sooner than two months after abortion or delivery or in uterine 
cavities too small for the Cu-7. The possibility of perforation must be kept in mind during insertion and 
at the time of any subsequent examination. If perforation occurs, laparotomy or laparoscopy should be 
performed as soon as medically feasible and the Cu-7 removed Abdominal adhesions, intestinal pene- 
tration. intestinal obstruction, and local inflammatory reaction with abscess formation and erosion of 
adjacent viscera may result if the Cu-7 is lett in the peritoneal cavity 


6 D ca M The use of medical diathermy (short-wave and microwave) in a patient with a 
metal-containing may cause heat injury to the surrounding tissue Therefore. medical diathermy 
to the abdominal and sacral areas should not be used on patients using a Cu-7. 


7 Effects of copper Additional amounts of copper available to the body from the Cu-7 may precipitate 
"E women with undiagnosed Wilson's disease The incidence of Wilson s disease is 1 
in 


Precautions 

1. Patient counseling. Prior to the insertion the physician. nurse. or other trained health professional 
must provide the patient with the Patient Brochure. The patient should be given the opportunity to read 
the brochure and discuss fully any questions she may have concerning the Cu-7 as well as other 
methods of contraception 


2 Patient evaluation and clinical —— a! A complete medical history should be obtained 
to determine conditions that might influence the selection of an IUD. A physical examination should 
include a pelvic examination, Pap smear, gonorrhea culture and. if indicated. appropriate tests for 
other forms of venereal disease The physician should determine that the patient is not pregnant 

ib) The uterus should be carefully sounded prior to the insertion to determine the degree of patency 
of the endocervical canal and the internal os, and the direction and depth of the uterine cavity. Exercise 
care to avoid perforation with the sound. DO NOT USE THE Cu-7 INSERTION INSTRUMENT AS A 
SOUND. In occasional cases. severe cervical stenosis may be encountered. Do not use excessive 
forceto overcome this resistance 
. ic) The uterus usually sounds to a depth of 6 to 8 cm. Insertion of a Cu-7 into a uterine cavity measur- 
ing less than 6.5 cm. by sounding may increase the incidence of pain. bleeding. partial or complete 
expulsion. perforation, and possibly pregnancy. 

id) Togefluce the possibility 2 insertion in the presence of an existing undetermined pregnancy, the 
optimal time for insertion is the latter part of the menstrual flow or one or two days thereafter. The Cu-7 
should not be inserted post partum or post abortion until involution of the uterus is complete. The inci- 

lence of perforation and expulsion is greater if involution is not complete. 


It is. however, necessary to place the Cu-7 as high as possible within the utgHf eet? he 
avoid partial or complete expulsion that could result in pregnancy. fW CUIL 

Sinc® the Cu-7 represents a different design in intrauterine contraception, plfysi¢jans are cautioned” 
that it is imperative for them to become thoroughly familiar with the instructions for use before attempt: 
ing placement of the Cu-7 EN, C \ 


le) IUDs should be used with caution in those patients who have an anemi 
or hypermenorrhea. Patients experiencing menorrhagia and/or metrorrh 


caution in patients receiving anticoagulants or having a coagulopathy 








r'ahistory of menórrhagia | 
1 following IUD-insertion ^ — 
may be at risk for the development of hypochromic microcytic anemia. Also] |UDs should be used with ^ <> 


s 


(f) Syncope, bradycardia or other neurovascular episodes may occur during insertion or removal of 
IUDs, especially in patients with a previous disposition to these conditions. 

(g) Patients with valvular or congenital heart disease are more prone to develop subacute bacterial 
endocarditis than patients who do not have valvular or congenital neart disease. Use of an IUD in these 
patients may represent a potential source of septic emboli. 

(h) Use of an IUD in those patients with acute cervicitis should be postponed until proper treatment 
has cleared up the infection. 

(i) Since the Cu-7 may be partially or completely expelled, patients should be reexamined and evalu- 
ated shortly after the first postinsertion menses. but definitely within three months after insertion. 
Thereafter annual examination with appropriate medical and laboratory evaluation should bg carried 
out. The Cu-7 should be replaced every three years. 

(j) The patient should be told that some bleeding or cramps may occur during the first few weeks 
after insertion, but if these symptoms continue or are severe she should report them to her physician. 
She should be instructed on how to check after each menstrual period to make certain that the thread 
still protrudes from the cervix and cautioned that there is no contraceptive protection if the Cu-7 has 
been expelled. She should also be cautioned not to dislodge the Cu-7 by pulling on the thread. If a partial 
expulsion occurs, removal is indicated and a new Cu-7 may be inserted. The patient should be told to 
return within three years for removal of the Cu-7 and for replacement if desired 

(k) A copper-induced urticarial allergic skin reaction may develop in women using a Copper-contain- 
ing IUD. If symptoms of such an allergic response occur. the patient should be instructed to tell the 
consulting physician that a copper-containing device is being used 

i) The Cu-7 should be removed for the following medical reasons. menorrhagia and/or metrorrhagia 
producing significant anemia; uncontrolled pelvic infection; intractable pain often aggravated by inter- 
course, dyspareunia; pregnancy. if the thread is visible; endometrial or cervical malignancy: uterine or 
cervical perforation; or any indication of partial expulsion 

(m) If the retrieval thread cannot be visualized it may have retracted into the uterus or have been 
broken off. or the Cu-7 may have been expelled. Localization usually may be made by feeling with a 
probe: if not, x-ray or sonography can be used. When the physician elects to recover a Cu-7 with the 
thread not visible, the removal instructions should be considered. 

(n) If any patient with a Cu-7 suddenly develops overt clinical hepatitis or abnormal liver function 
tests. appropriate diagnostic procedures should be initiated 


Adverse Reactions: Perforations of uterus and cervix have occurred, Perforation into the abdomen has 
been followed by abdominal adhesions, intestinal penetration. intestinal obstruction, local inflam- 
matory reaction with abscess formation and erosion of adjacent viscera. Pregnancy has occurred with 
the Cu-7 in situ and when the Cu-7 has been partially or completely expelled. 

The incidence of spontaneous abortion. when conception occurs with intrauterine devices in situ. 
appears to be increased over that in unprotected women. Insertion cramping, usually of no more than a 
few seconds duration, may occur; however, some women may experience residual cramping for severat 
hours or even days. Intermenstrual spotting or bleeding or prolonged or increased menstrual flow 
may occur. 

Pelvic infection including salpingitis with tubal damage or occlusion has been reported. This may 
result in future infertility. Complete or partial expulsion of the Cu-7 may sometimes occur, particularly 
in those patients with uteri measuring less than 6.5 cm. by sounding. Urticarial allergic skin reaction 
may occur. The following complaints have also been reported with IUDs although their relation to the 
Cu-7 has not been established: amenorrhea or delayed menses, backaches. cervical erosion, cystic 
masses in the pelvis, vaginitis, leg pain or soreness, weight loss or gain, nervousness, dyspareunia. 
cystitis, endometritis, septic abortion, septicemia, leukorrhea, ectopic pregnancy. difficult removal, 
uterine embedment, anemia, pain, neurovascular episodes including bradycardia and syncope sec- 
ondary to insertion, dysmenorrhea, and fragmentation of the IUD 


Directions for Use: The Cu-7 is to be placed within the uterine cavity. See the Procedure for Insertion 
for two insertion techniques. 

The small diameter of the Cu-7 facilitates easy insertion in nulligravidous and nulliparous, as well 
as parous women. The optimal time of insertion is during the latter part of the menstrual flow or one or 
two days thereafter. The cervical canal is relatively more patent at this time, and there is little chance 
that the patient may be pregnant 

Present information indicates that efficacy is retained for 36 months. There is no evidence that con- 
traceptive efficacy decreases with time up to three years of use, but until adequate data indicating a 
longer effective life become available. the Cu-7 must be removed within 36 months trom the date of 
insertion and a new one inserted if desired. If partial expulsion occurs, removal is indicated, and a new 


Cu-7 may be inserted. Removal of the Cu-7 may also be indicated in the event of heavy or persistent - 


bleeding. 
The physician should become thoroughly familiar with the instructions for use before attempting 
insertion or removal of the Cu-7. 


Clinical Efficacy: In clinical trials of the Cu-7 conducted by Searle Laboratories. use effectiveness 
was determined as follows for parous and nulliparous women, as tabulated by the life table method. 
(Rates are expressed as cumulative events per 100 women through 12, 24, and 36 months of use.) 

This experience encompasses 387,131 woman-months of use. including 12 months for 11,517 
women, 24 months for 7.895, and 36 months for 3,661. 


12 Months 24 Months 36 Months 
Parous Nulliparous Parous Nulliparous | Parous Nulliparous 
Pregnancy 19 17 29 26 34 * 34 
How Supplied 


Available in cartons of 6, 30 and 100 sterile units (Cu-7 with an inserter) and sufficient patient leaflets 
and identification cards 


Please see complete product labeling for additional jnformation. including insertion and removal 
instructions. . 


(SEARLE Searle Laboratories 
Division of Searle Pharmaceuticals Inc 
Box 5110, Chicago, Illinois 60680 
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A lot less than everyone once thought. Just a few years ago, a 50-mcg 
dosage was considered low. Today, there's an effective combination oral 
contraceptive containing 30 mcg of estrogen: Loestrin 1.5/30. 

In spite of a 4096 reduction in the dose of estrogen, efficacy of Loestrin 
1.5/30 is considered comparable to that of combination oral contr acep- 
tives containing higher levels of estrogen. 

Irregular bleeding is somewhat more frequent with 
Loestrin 1.5/30 than with combinations containing larger 
doses of estrogen. With continued use, however, the 
frequency decreases. 

And if you're concerned about your patients' intake 
of estrogen over an extended period of time, Loestrin 
1.5/30 contains 30 mcg of ethinyl estradiol, so 
patient exposure to estrogen is reduced. 


LOESIRIN 15/3O 


(15 mg norethindrone acetate and 
30 meg ethinyl estradiol tablets, USP) — . 


a 30-mcg alternative to higher estrogen 






See opposita page 
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for. prescribing information. 
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Brief Summary of Prescribing Information 
LOESTRIN* 1.5/30 
(1.5 mg norethindrone acetate and 30 mcg ethinyl estradiol tablets, USP) See section under 
Special Notes on Administration and How Supplied 
DESCRIPTION 
Loestrin 1.5/30 Products are progestogen-estrogen combinations 
INDICATION AND USAGE s 
Loestrin 1.5/30 Products are indicated for the prevention cf pregnancy in women who elect to 
_use oral contraceptives 
In clinical trials with Loestrin 1,5/30 involving 17.139 therapy cycles, there was a pregnancy 
rate of 0.49 per 100 woman years. 
Dose-related risk of thromboembolism from oral contraceptives: Studies have shown a 
Positive association between the dose of estrogens in oral contraceptives and the risk of 
thromboembolism. It is prudent and in keeping with good principles of therapeutics to minimize 
exposure to estrogen. The oral contraceptive prescribed for any given patient should be that 
product which contains the least amount of estrogen that is compatible with an acceptabie 
*pregnancy rate and patient acceptance 
CONTRAINDICATIONS 
1. Thrombophlebitis or thromboembolic disorders 
2 A past history of deep-vein thrombophlebitis or thromboembolic disorders 
3. Cerebral vascular or coronary artery disease 
4. Known or suspected carcinoma of the breast 
5. Known or suspected estrogen-dependent neoplasia 
6. Undiagnosed abnormal genital bleeding 
7 Known or suspected pregnancy (See No. 5 under WARNINGS.) 
WARNINGS 


Cigarette smoking increases the risk of serious cardiovascular side effects from 
oral contraceptive use. This risk increases with age and with heavy smoking (15 or 
more cigarettes per day) and is gone marked in women over 35 years of age. 
Women who use oral contraceptives should be strongly advised not to smoke. 

The use of oral contraceptives is associated with increased risk of several serious 
conditions including thromboembolism, stroke, myocardial infarction, hepatic adenoma, 
gallbladder disease, and hypertension. Practitioners prescribing oral contraceptives 
should be familiar with the following information relating to these risks 


1. Thromboembolic Disoraers and Other Vascular Problems: An increased risk of thromboem- 
bolic and thrombotic disease associated with the use of oral contraceptives is well- 
established. Studies have demonstrated an increased risk of fatal and nonfatal venous throm- 
boembolism and stroke, both hemorrhagic and thrombotic 
Cerebrovascular disorders: In a collaborative study in women with and without predisposing 
Causes, it was estimated that the risk of hemorrhagic stroke was 2.0 times greater in users than 
nonusers, and the risk of thrombotic stroke was 4.0 to 9.5 times greater 
Myocardial infarction: An increased risk of myocardial infarction associated with oral 
contraceptives has been reported contirming a previously suspected association. These 
Studies found that the greater the number of underlying risk factors (cigarette smoking, 
hypertension, hypercholesterolemia, obesity, diabetes, history of preeclamptic toxemia) for 
coronary artery disease, the higher the risk of developing myocardial infarction, regardless of 
whether the patient was an oral contraceptive user or not. Oral contraceptives, however, were 
found to be a clear additional risk factor. 

It has been estimated that users who do not smoke (smoking is considered a major predis- 
posing condition to myocardial infarction) are about twice as likely to have a fatal myocardial 
infarction as nonusers who do not smoke. Oral contraceptive users who are smokers have 
about a fivefold increased risk of fatal infarction compared to users who do not smoke, but 
about a tenfold to twelvefold increased risk compared to nonusers who do not smoke The 
amount of smoking is also an important factor. 

Risk of dose: In an analysis of data, British investigators concluded that the risk of throm- 
boembolism including coronary thrombosis is directly related to the dose of estrogen used in 
oral contraceptives; however, the quantity of estrogen may not be the sole factor involved 
Estimate of excess mortality from circulatory diseases: The risk of diseases of the circula- 
tory system is concentrated in older women, in those with a long duration of use, and in ciga- 
rette smokers 

A study of available data from a variety of sources concluded that the mortality associated 
with ail methods of birth control is low and below that associated with childbirth, with the 
exception of oral contraceptives in women over 40 who smoke 

The risk of thromboembolic and thrombotic diseases associated with oral contraceptives 
increases with age after approximately age 30 and, for myocardial infarction, is further 
increased by hypertension, hypercholesterolemia, obesity, ciabetes, or history of preeclamptic 
toxemia, and especially by cigarette smoking, 

The physician and the patient should be alert to the earliest manifestations of thromboem- 
bolic od ce adu disorders. Should any occur or be suspected, the drug should be 
dis immediately. . 

E fourfold to sixfold increased risk of postsurgery thromboembolic complications has been 
reported in users. If feasible, oral contraceptives should be discontinued at least four weeks 
before surgery of a type associated with an increased risk of thromboembolism or prolonged 
immobilization 

2. Ocular lesions: Neuro-ocular lesions, such as optic neuritis or retinal thrombosis, have 
been associated with the use of oral contraceptives. Discontinue the oral contraceptive if there 
1$ unexplained sudden or gradual, partial, or complete loss of vision; onset of proptosis or 
diplopia: papilledema or retinal vascular lesions. 

3. Carcinoma: Long-term continuous administration of estrogen in certain animal species 
increases the frequency of carcinoma of the breast, cervix, vagina and liver. 

In humans, an increased risk of endometrial carcinoma associated with the prolonged use of 
exogenous estrogen.in postmenopausal women has been reported. However, there is no 
evidence suggesting increased risk of endometrial cancer in users of conventional combina- 
tion or progestogen-only oral contraceptives. 

Stucies found no evidence of increase in breast cancer in women taking oral contraceptives; 
however, an excess risk in users with documented benign breast disease was reported 

There is no confirmed evidence of an increased risk of cancer associated with oral contra- 
ceptives. Close clinical surveillance of users is, nevertheless, essential. In cases of un- 
diagnosed persistent or recurrent abnormal vaginal bleeding, appropriate diagnostic measures 
should be taken to rule out malignancy Women with a strong family history of breast cancer, or 
who have breast nodules, fibrocystic disease, or abnormal mammograms, should be monitored 
with particular care 

4. Hepatic Tumors: Benign hepatic adenomas have been found to be associated with oral 
contraceptives. Because hepatic adenomas may rupture and may cause death through 
intra-abdominal hemorrhage, they should be considered in women presenting abdominal pain 
and tenderness, abdominal mass, or shock 

A few cases of hepatocellular carcinoma have been reported in women taking oral contra- 
ceptives. The relationship of these drugs to this type.o! malignancy is not known at this time 

5, Usagg in or Immediately Preceding Pregnancy, Birth Defects in Offspring, and Malignancy in 
eine ftspring During early pregnancy, female sex hormones may seriously damage the 
offspring 

An increased risk of congenital anomalies. including heart detects and limb defects, has 
been deo with the use of cral contraceptives in pregnancy 















Thettefs some evidence that triploidy and possibly other types of polyploidy are increased 
among abortuses from women who become pregnant soon after ceasing oral contraceptives 
Pregnancy should be ruled out before continuing an oral contraceptive in any patient who 
has missed two consecutive menstrual periods. If the patient has not adhered to the schedule, 
The possibility of pregnancy should be considered at the time of the first missed period, and oral 

contraceptives should be withheld until pregnancy has been ruled out. If pregnancy is con- 
firmed, the patient should be apprised of the potential risks to the fetus and the advisability of 
continuation of the pregnancy should be discussed 


Women who discontinue oral contraceptives with the intent of becoming pregnant should 
use an alternate form of contraception for a period of time before attempting to conceive 

Administration of progestogen-only or progestogen-estrogen combinations to induce 
withdrawal bleeding shculd not be used as a test of pregnancy ù i 

6 Gallbladder Disease: Studies report an increased risk of surgically confirmed gallbladder — 
disease in users of oral contraceptives. 

7. Carbohydrate and Lipid Metabolic Effects: Because decreased glucose tolerance has be 
observed in a significant percentage of patients, prediabetic and diabetic patients should be 
Carefully observed while receiving oral contraceptives 

An increase in triglycerides and total phospholipids has been observed. s 

B. Elevated Blood Pressure: An increase in blood pressure has been reported in patients — 
receiving oral contraceptives. The prevalence in users increases with longer exposure. Age is 
also strongly correlated with development of hypertension. Women who previously have ha 
hypertension during pregnancy may be more likely to develop elevation of blood pressure. — — 

9. Headache, Onset or exacerbation of migraine or development of headache of a new 
pattern which is recurrent, persistent, or severe, requires discontinuation of oral contracepti 

10 Bleeding Irregularities: Breakthrough bleeding, spotting, and amenorrhea are frequent 
reasons fr patients discontinuing oral contraceptives. In breakthrough bleeding, nonfunction 
causes should be borne in mind. In undiagnosed abnormal bleeding from the vagina, adequati 
diagnostic measures are indicated to rule out pregnancy or malignancy. Es 

Women with a past history of oligomenorrhea or secondary amenorrhea, or young women — 
without regular cycles should be advised that they may have a tendency to remain anovulatory 
or to become amenorrheic after discontinuation of oral contraceptives 4 

11 Ectopie Pregnancy. Ectopic as well as intrauterine pregnancy may occur in contraceptive 
failures a 

12. Breast Feeding: Oral contraceptives may interfere with lactation. Furthermore a small — - 
fraction of the hormonal agents in oral contraceptives has been identified in the milk ot mothers 
receiving these drugs. 5 
PRECAUTIONS : 

1. A complete medical and family history should be taken prior to the initiation of oral 
contraceptives. The pretreatment and periodic physical examinations should include special 
reference to blood pressure, breasts, abdomen. and pelvic organs, including Papanicolaou 
smear and relevant laboratory tests. As a general rule, oral contraceptives should not be 
prescribed for longer than one year without another examination 

2 Preexisting uterine leeomyomata may increase in size í 

3 Patients with a history of psychic depression should be carefully observed and the drug 
discontinued if depression recurs to a serious degree 

4. Oral contraceptives may cause fluid retention and should be prescribed with caution, an 
only with careful monitoring, in patients with conditions which might be aggravated 

5. Patients with a past history of jaundice during pregnancy have an increased risk of 
recurrence of jaundice. If jaundice develops, the medication should be discontinued. w 

6. Steroid hormones may be poorly metabolized and should be administered with caution in 
patients with impaired liver function 

7. Users may have disturbances in normal tryptophan metabolism, which may result ina 
relative pyridoxine deficiency. “A 

8 Serum folate levels may be depressed i 3 

9. The pathologist should be advised of oral contraceptive therapy when relevant specimens - 
are submitted. 

10. Certaimendocrine and liver function tests and blood components may be affected. 

(a) Increased sulfobromophthalein retention. (b) Increased prothrombin and factors VII, VIII, 

IX, and X; decreased antithrombin 3; increased norepinephrine-induced platelet aggregability. 

(c) Increased thyroid-binding globulin (TBG) leading to increased circulating total thyroid 
hormone. (d) Decreased pregnanediol excretion. (e) Reduced response to metyrapone test. — — 
Drug interactions: Reduced efficacy and increased incidence of breakthrough bleeding have — 
been associated with concomitant use of rifampin and an association has been suggested with ~ 
barbiturates, phenylbutazone, phenytoin sodium, and ampicillin 

ADVERSE REACTIONS t 

An increased risk of the following serious adverse reactions has been associated with oral 
contraceptives 

Thrombophlebitis; Pulmonary embolism; Coronary thrombosis; Cerebral thrombosis; 
Cerebral hemorrhage: Hypertension; Gallbladder disease; Benign hepatomas, Congenital 
anomalies. 

There is evidence of an association between the following conditions and the use of oral 
contraceptives, although additional confirmatory studies are needed. Mesenteric thrombosis, 
Neuro-ocular lesions. eg, retinal thrombosis and optic neuritis d 

The following adverse reactions have been reported in patients receiving oral contraceptives — 
and are believed to be drug-related: Nausea and/or vomiting, usually the most common : 
adverse reactions, occur in approximately 10 percent or less of patients during the first cycle. 
Other reactions, as a general rule, are seen much less frequently or only occasionally: gastroin- 
testinal symptoms; breakthrough bleeding; spotting; change in menstrual flow; dysmenor- 
rhea, amenorrhea during and after treatment: temporary infertility after discontinuance of 
treatment; edema; chloasma or melasma, breast changes. change in weight: change in 
cervical erosion and cervical secretion; possible diminution in lactation when given immedi- 
ately post partum; cholestatic jaundice; migraine; increase in size of uterine leromyomata; ra 
(allergic); memtal depression; reduced tolerance to carbohydrates. vaginal candidiasis: 
change in cormeal curvature; intolerance to contact lenses 

The following adverse reactions have been reported and the association has been neither 
confirmed nor retuted ! 

Premenstrual-like syndrome; cataracts; changes in libido; chorea; chartTeswn tite: 
cystitis-like syndrome; headache: nervousness: dizziness: hirsutism: loss of scalp hair, " «e 
erythema multitorme; erythema nodosum: hemorrhagic eruption. vaginitis. porphyria 
Special s on Administration 
Loestrin 15/30 (1.5 mg norethindrone acetate and 30 mcg ethinyl estradiol tablets, 

USP) — Menstruation usually begins two or three days, but may begin as lateasthefourth or 
fifth day, after discontinuing medication Mx 7 

Loestrin 1,5/30— Menstruation usyally begins two or three days, but may begin as lateas 
the fourth or fifth day, after the brown ferrous fumarate tablets have been started 

Because of the relatively low estrogenic content, Lagsirin 1.5/30 is not a good cyclic regula- 
tor There are patients whose inherent hormone balance will require larger amounts ofestrogen — 
than that contained in Loestrin 1.5/30 to achieve cyclic regularity These patients experience — 

altered bleeding patterns. which do not conform to treatment schedules 

The physician should be alert to the fact that the irregular bleeding patterns could mask 
bleeding from organic cause, and appropriate diagnostic measures should be taken if the 
bleeding persists or continues after changing to a higher estrogen-content product. — 

After several months, bleeding may be reduced to a virtual absence; reduced flow may bea 
result of medication and not indicative of pregnancy e 
HOW SU ED 
Loestrin 1.5130 is available in compacts each containing 21 green tablets and 7 brown 
tablets Each green tablet contains 1.5 mg of norethindrone acetate and 30 mcg of E 
estradiol. Each brown tablet contains 75 mg of ferrous fumarate. Available in packages o 
compacts and packages of five refills, R 

Goes [2T] 1.5/30 is available in compacts each containing 21 tablets. Each green tablet 
contains 15 m 


"mx 
five — 


g of norethindrone acetate and 30 mcg of ethinyl estradiol. Available in pack- 
ages of five compacts and packages of five refills ; 
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Each tablet contains: Prenatal Tablets (Film Coated) ^ Women % of U.S. RDA 
Vitamin A Acetate 8,000 I.U. (100%) 
Vitamin D 400 I.U. (100%) 
Vitamin E (as dl-Alpha Tocopheryl Acetate) 301.U. 100%) 
Vitamin C (Ascorbic Acid) 120 mg. 200%) 
i (Folacin) 1 mg. (125%) 
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Magnesium (as Magnesium Oxide) 100 mg 22%) NS 
Copper (as Cupric Oxide) 2 mg. (100% 
Zinc (as Zinc Oxide) 15 mg. (100%) 
Dioctyl Sodium Sulfosuccinate USP 50 mg 
A phosphorus-free vitamin and mineral dietary supplement with surfactan:, for we during pregnancy and lactation. e 


Recommended intake: 1 daily or as prescribed by physician 
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enteral administration of Folic Acid. Supplied: Bottles of 100 
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"The MDT Rolux’Exam Light 


vs. the Welch Allyn Halogen Exam Lite“... 
the name isn’t the only difference! 


MDT’s Rolux Exam Light and its newest competitor, the 
Welch Allyn Halogen Exam Lite, both provide cool light : 
transmitted from halogen lamps through fiber optic strands : 

installed in flexible arms, both include 
spot-to-flood lens adjustment, and 

both are U.L. and C.S.A. approved. 

But that’s where the similarities 

stop. Compare for yourself. d 













Our Rolux Light affords about 
1,000-hour lamp life and the lamp 
can easily be popped in and out. 
That means greater convenience, 


Our Rolux tis 
versatile—ceiling, wall, cabinet, 
table, chair and floor mounts all 
available, as well as mobile 


less down time. stands. 

Their light-only about 50-hour Their light—only a few standard 
lamp life, lamp must be screwed in mounts. 

and out. Our Rolux Light offers an 


optional brake and tray. 


Ur Rotux Light includes a Their light-no brake and no tray. 


selector which permits adjust- 
ment of intensity range up to 
6,700 foot-candles at four inches. 
Their light-no selector, only one 
intensity of 3,500 foot-candles. 


Our Rolux Light offers an 
optional attachment to adapt the 
light source for use with many : 
fiber optic instruments. 


Our Rolux M ne includes 
easy-grip handles to facilitate 
positioning. 

Their light-no handles. 


Their light-no adaptor. 


Our Rolux Light provides 
optional sterile sleeves for use 
over the light arm. 


Our Rolux Light includes a 
five-leg base for greater stability. 
Their light-only a four-leg base. 


Our Rolux Light is available in a 








multitude of colors. 


Their light-only clean sheaths, not 
Their light—only one color. 


sterile. 


And we could go on! Of course, the many special features of the 
Rolux Light require a somewhat higher purchase price. But even so, 

.. theBeL»eLight will cost you less! Since the Rolux lamp lasts 

~~ -About 20 times longer than the Welch Allyn lamp, the savings in lamps if 
will probably cover the additional cost of the Rolux Light in the first i 
year. From then on, it's pure savings! I 


*Welch Allyn Halogen Exam Lits a trademark of Welch Allyn, Inc. 
. 
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Write us for a $50 Merchandise Coupon redeemable at 
your dealer upon purchase of a Rolux Light, and for 
additional product information. We know you'll 
agree—the name isn't the only difference ! 


e | want more information on MDT's Rolux Light—and a 
$50 Merchandise Coupon* good with the purchase of a 
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TABLETS 


(NORETHINDRONE 
1MG WITH 
MESTRANOL 0.05 MG) 
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A LOW RECORDED INCIDENCE OF MENSTRUAL IRREGULARITIES. 


THE TIME-TESTED COMBINATION OF NORETHINDRONE/MESTRANOL. 
A GOOD FORMULATION FOR MANY OF TODAY’S ORAL CONTRACEPTIVE PATIENTS. 
FOR MORE THAN A DECADE, AN EXTENSIVE RECORD OF ACCEPTANCE AND EXPERIENCE 


FROM SYNTEX — THE COMPANY THAT DEVELOPED NORETHINDRONE. 


Note: Serious as well as minor side effects have been reported following the use of all oral contraceptives. These include thromboembolic disease 


Please see summary of Prescribing Information on next page 
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.— Norinyl® 1450 28-Day ties 


21 norethindrone 1 mg. with mestranol 
0.05 mg. tablets followed by 7 inert tablets) 


ORAL CONTRACEPTIVE (0.C.) AGENTS 


_ INDICATIONS 0.C:s are indicated for the gerente of pregnancy. DOSE- 
.. RELATED RISK OF THROMBOEMBOLISM FROM 0.C.s. Studies have shown a 
= positive association between the dose of estrogens in 0.C.s and the risk of 
= thromboembolism. For this reason, it is prudent and in keeping with good 
principles of therapeutics to minimize exposure to estrogen. The O.C. prod- 
Eget een for any given patient should be that product which contains the 

least amount of estrogen that is compatible with an acceptable pregnancy rate 
and patient aeoaea, It is recommended that new acceptors of 0.C.s 
should be started on preparations containing 0.05 mg or less of estrogen. 


CONTRAINDICATIONS 1. Known or suspected pregnancy (see Warning No. 
5). 2. 0.C.s should not be used in women who have or have had any of the 
Towing conditions: a. Thrombophlebitis or thromboembolic disorders. b. 
Cerebral vascular or coronary artery disease. c. Markedly impaired liver func- 
tion. d. Known or suspected carcinoma of the breast. e. Known or suspected 
estrogen dependent neoplasia. f. Undiagnosed abnormal genital bleeding. 


WARNINGS: Cigarette smoking increases the risk of serious car- 
diovascular side effects from 0.C. use. This risk increases with age and 
| with heavy smoking (15 or more cigarettes per day) and is quite 
| marked in women over 35 years of age. Women who use 0.C.s should 
be strongly advised not to smoke. 


| The use of 0.C.s is associated with increased risk of several serious con- 
ditions including thromboembolism, stroke, myocardial infarction, liver 
tumor, gall bladder disease, visual disturbances, fetal abnormalities, and 
hypertension. Practitioners prescribing O.C.s should be familiar with the 
following information relating to these risks. 


1, Thromboembolic Disorders and Other Vascular Problems: An increased 
= Tisk of thromboembolic and thrombotic disease associated with the use of 
= 0.C.s is well established. One British study demonstrated an increased rela- 

- tive risk for fatal venous thromboembolism; two British and three American 
| studies demonstrated an increased relative risk for non-fatal venous throm- 
. . boembolism. These studies estimate that users of 0.C.s are 4 to 11 times 

. more likely than nonusers to develop these diseases without evident cause. 

CEREBROVASCULAR DISORDERS. Two American studies demonstrated an 

- increased relative risk for stroke, which had not been shown in prior British 
|. Studies. In a collaborative American study of cerebrovascular disorders in 
~ women with and without predisposing causes, it was estimated that the rela- 
| tive risk of hemorrhagic stroke was 2.0 times greater in users than nonusers 
| . and the relative risk of thrombotic stroke was 4 to 9.5 times greater in users 
~ than in nonusers. A British long-term, follow-up study reported in 1976 a 
|... highly significant association between O.C. use and stroke. Another British 
|. long-term, follow-up study had suggested such an association in 1974, but 
. . the number of cases was too small to estimate the risk. MYOCARDIAL IN- 
___ FARCTION. An increased relative risk of myocardial infarction associated with 
= . the use of 0.C.s has been reported, confirming a previously suspected asso- 
. ciation. One study conducted in the United Kingdom found, as expected, that 
- the greater the number of underlying risk factors for coronary artery disease 
D H arette smoking, hypertension, ies rojem obesity, diabetes, 

istory of preeclamptic toxemia) the higher the risk of developing myocardial 
_ infarction, regardless of whether the patient was an O.C. user or not. 0.C.s, 
however, were found to be an additional risk factor. In terms of relative risk, it 

. has been estimated that O.C. users who do not smoke jemokhg is consid- 

. ered a major predisposing condition to myocardial infarction) are about twice 
| . as likely to have a fatal myocardial infarction as nonusers who do not smoke. 
|... Q.C. users who are also smokers have about a 5-fold increased risk of fatal 
. . infarction compared to users who do not smoke, and about a 10- to 12-fold 
be increased risk compared to nonusers who do not smoke. Furthermore, the 
= number of cigarettes smoked is also an important factor. In determining the 

- importance of these relative risks, however, the baseline rates for various age 
t ne must be given serious consideration. (The estimates are based on 
British vital statistics which show acute myocardial infarction death rates 2- to 
.. 3-times less than in the U.S. for women in these age groups; consequently, 
|. actual U.S. death rates could be higher.) The importance of other predispos- 
le ing conditions mentioned above in determining relative and absolute risks 

has not been quantified; other synergistic actions may exist. RISK OF DOSE. 

| In an analysis of data derived from several national adverse reaction reporting 
- Systems, British investigators concluded that the risk of thromboembolism 
including coronary thrombosis is direct related to the dose of estrogen used 
in 0.C.s. Preparations containing 0.1 mg or more of estrogen were as- 

sociated with a higher risk of thromboembolism than those containing 0.05- 

0.08 mg of estrogen. Their analysis did suggest, however, that the quantity 

of estrogen may not be the sole factor involved. This finding has been sup- 
f rted by a study in the United States. Careful epidemiological studies to de- 






























-termine the degree of thromboembolic risk associated with progestogen-only 
-. 0.C.s have not been performed. Cases of thromboembolic disease have been 
reported in women using these products, and they should not be presumed to 
be free of excess risk. ESTIMATE OF EXCESS MORTALITY FROM CIRCULAT- 
- ORY DISEASE. A large British prospective study estimated the mortality rate 
per 100,000 women per year from diseases of the circulatory system for 
. users and nonusers of 0.C.s according to age, smoking habits, and duration 
of use. The overall excess death rate annan from circulatory diseases for 
0.C. users was estimated to be 20 per 100,000 (ages 15-34 —5/100,000; 
ages 35-44—33/100,000; ages 45-49 —140/100,0í jr The risk is concen- 
trated in older womege in those with a long duration of use, and in cigarette 
smokers, and'may persist after discontinuation of 0.C. use. It was not possi- 
blé, however, to examine the interrelationships of age, smoking, and dura- 
{í tion of use, nor to compare the effects of continuous vs. intermittent use. 
- Although the study showed a 10-fold increase in death due to circulatory dis- 
eases in users for 5 or more years, all of these deaths occurred in women 35 
or older. Until larger numbers of women under 35 with continuous use for 5 
. or more years are available, it is not possible to assess the magnitude of the 
. relative risk for this younger age group, The«available data from a variety of 
Sources have been analyzed to estimate the risk of death associated with vari- 
ous methods of contraception. The estimates of risk of death for each method 
include the combined risk of the contraceptie method (e.g., thromboem- 
bolic and thrombotic disease in the case of 0.C.s) plus the risk attributable to 
Pregnancy or abortion in the event of method failure. This latter risk varies 
= with the effectiveness of the contraceptive method. The findings of this 
analysis are shown in Table 1 below. The study concluded that the mortality 
associated with all methods of birth control is low and below that of 
. childbirth, with the exception of 0.C.s in women over 40 who smoke. (The 
fates given for pill only/smokers for each age group are for smokers as a 
. - class. For "heavy" smokers pele than 15 cigarettes a day), the rates given 
would be about double; for "light" smokers (less than 15 cigarettes a day), 
~ aabout 50 percent.) The lowest mortality is associated with the condom or dia- 
_ phragm backed up by early abortion. The study also concluded that O.C. 
|* users who smoke, especially those over the age of 30, have a greater mortal- 
_ ity sk than 0.C. users who do not smoke. 
TABLE 1. The annual number of deaths associated with control of fertility and 
no control per 180,000 nonsterile women by regimen of control and age of 
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|. women are: 
Ete 15-19 20-24 25-29 30-34 35-39 40-44 
.. No method 5.6 61 7.4 13.9 20.8 22.6 
.. Abortidn only 1.2 1.6 1.8 ibye 1.9 1. 
|. Pill only—nonsmokers UOTA 0014.1 SDD CGS 70] 
|. Pill only—smokers 1:5- 61,6: 1.8- 10/8 713.4". 58:9 
" IUDs only LC Wey as 2 14 20. 19 
— Traditionaj P 
| contraception only 1510 3:8: 242.0 16, 175:0. 142 
f Traditional contra- <4 

ception and abortion 0/2: 10:2 0.3% 9 0,3 50:3:- 1012 


| The risk of thromboembolic and thrombotic disease associated with 0.C.s 
| increases with age after approximately age 30 and, for myocardial infarction, 
is further increased by hypertension, op ee obesity, diabetes, or 
history of preeclampic toxemia and eta te cigarette smoking. Based on 
the data currently available, the following table gives a gross estimate of the 
tisk of death from circulatory disorders associated with the use of O.C.s: 








le Sa Age Below 30 ^ 30-39 40+ 
Heavy smokers C B A 
Light smokers D C B 
Nonsmokers 
(No predisposing conditions) D C,D C 
Nonsmokers 
(other predisposing covditiens) C C,B BA 





A—Use associated with vewy high risk. C— Use associated with moderate risk. 
B—Use associated with hieh nsx. D—Use associated with low risk. 


The physician and the patera should be alert to the earliest manifestations of 
thromboembolic anc thremotic disorders (e.g., thrombophlebitis, pulmo- 
nary embolism, cerebrovascular insufficiency, coronary occlusion, retinal 
thrombosis, and mesenteric-tarombosis). Should any of these occur or be 
suspected, the drug showd be discontinued immediately. A four- to six-fold 
increased risk of post-surgery thromboembolic complications has been re- 
ported in O.C. users. If ‘easimle, 0.C.s should be discontinued at least 4 
weeks before surgery of - type associated with an increased risk of throm- 
boembolism or prolongec immobilization. Among patients with thromboem- 
bolic disease, the results af esr studies suggest the possibility of an 
increased risk for users who ar» of blood types A, B, or AB, as compared with 
those of type O. Ocular Lesicns: There have been reports of neuro-ocular le- 
sions such as optic neurites or retinal thrombosis associated with the use of 
0.C.s. Discontinue O.C. medication if there is unexplained, sudden or 
gradual, partial or compl-tesless of vision; onset of proptosis or diplopia; 
papilledema; or retinal vascutar lesions; and institute appropriate diagnostic 
and therapeutic measures Cereinoma: Long-term continuous administration 
of either natural or synthesic estrogen in certain animal species increases the 
frequency of certain adenomas, benign or malignant, such as those of the 
breast, cervix, vagina, uterus. ovary, pituitary and liver. Certain synthetic 
progestogens, none current; contained in O.C.s, have been noted to in- 
crease the incidence of mammary nodules, benign and malignant, in dogs. 
Several retrospective case«control studies have reported an increased relative 
risk (3.1 to 13.9 times) associating endometrial carcinoma with the prolonged 
use of estrogens in postmenopausal women who took estrogen replacement 
medication to relieve mencpausa! symptoms. One publication reported on the 
first 30 cases submitted ay paysicians to a registry of cases of adenocar- 
cinoma of the endometrium in-women under 40 on 0.C.s. Of the adenocar- 
cinomas found in womer without predisposing risk factors for adenocar- 
cinoma of the endometrium (2.g., Denier bleeding at the time 0.C.s were 
first given, polycystic ovames) nearly all occurred in women who had used a 
sequential O.C. These pro: ucts are no longer marketed. No statistical associ- 
ation has been reported suggesting an increased risk of endometrial cancer in 
users of conventional compination or progestogen-only 0.C.s, although indi- 
vidual cases have been reported. Several studies have shown no increased 
risk of breast cancer to women taking 0.C.s or estrogens. In one study, how- 
ever, while no overall inceased risk of breast cancer was noted in women 
treated with 0.C.s, a pomme was suggested for the subgroups of 0.C. 
users with documented benign breast disease and for long-term (2-4 years) 
users. One other study indicated an increasing risk of breast cancer in women 
taking menopausal estrogens; which increased with duration of follow-up. A 
reduced occurrence of ber:gm breast tumors in users of 0.C.s has been well 
documented. In a prospective study of women with cervical dysplasia, there 
was an increase in severity ard of conversion to cancer in situ in O.C. users 
compared with nonusers. Thie became statistically significant after 3 to 4 
years of use. Nonreversal cf lasia within the first 6 months of pill use was 
Suggested to be predictive o LE e after prolonged exposure. There 
have been other reports of mecroglandular hyperplasia of the cervix in users 
of 0.C.s. In summary, there is at present no confirmed evidence from human 
studies of an increased risk of cancer associated with 0.C.s. Close clinical 
surveillance of all women tèking 0.C.s is, nevertheless, essential. In all cases 
of undiagnosed persistent-or recurrent abnormal vaginal precip, appropri- 
ate diagnostic measures słouidbe taken to rule out malignancy. Women with 
a strong family history of treas* cancer or who have breast nodules, fibrocys- 
tic disease or abnormal mammograms should be monitored with particular 
care if they elect to use 0.2.s instead of other methods of contraception. 4. 
Liver Tumors: Sudden severe atdominal pain or shock may be due to rupture 
and hemorrhage of a liver tumo”. There have been reports associating benign 
or malignant liver tumors-with: O.C. use. This has been reported in short- 
term as well as long-term esessof 0.C.s, One study showed that O.C. formu- 
lations with high hormona: potency were associated with a higher risk than 
lower potency formulations. Two studies relate risk with duration of use, the 
risk being much greater acer or more years of use. Although it is an un- 
common lesion, it should te eoasidered in women presenting with an “acute 
abdomen'’. The tumor may cause serious or fatal hemorrhage. Patients with 
liver tumors have demons:rated variable clinical features which may make 
DO PLATE diagnosis difficult. Some cases presented because of right upper 
quadrant masses, while most had signs and ME of acute in- 
traperitoneal hemorrhage. Routine radiological and laboratory studies may 
not be helpful. Liver rem. show a focal defect. Hepatic drismoy: 
raphy may be a useful prececure in diagnosing primary liver neoplasm. 5. 
Use in or Immediately Preeeamg Pregnancy, Birth Defects in Offspring, and 
Malignancy in Female Offspring’ The use of female sex hormones — both es- 
trogenic and progestatione- s — during early pregnancy may seriously 
damage the offspring. It as Deen shown that females exposed in utero to 
diethylstilbestrol, a nonstesieal estrogen, have an increased risk of develop- 
ing in later life a form of vawinalor cervical cancer that is ordinarily extremely 
rare. This risk has been essimated to be of the order of 1 in 1,000 exposures 
or less. Bo there is mo ewdence at the present time that O.C.s further 
enhance the risk of developing *his type of malignancy, such patients should 
be monitored with particul- r care if they elect to use 0.C.s instead of other 
methods of contraception Furthermore, a high percentage of women ex- 
pored to GE END! ‘from 30 to 90%) have been found to have epithe- 
ial anargie of the mons onc servix. Although these changes are histologi- 
cally benign, it is not known whether this condition is a precursor of vaginal 
mal C ria Male children so exposed may ad abnormalities of the uro- 
genital tract. Although sim arcfata are not available with the use of other es- 
trogens, it cannot be presumed that they would not induce similar changes. 
An increased risk of congenital anomalies, including heart defects and limb 
defects, has been reported foiawing use of sex hormones, including 0.C.s, 
in ipro nancy. In one casescontrol study it was estimated that there was a 
4.7-fold increased relative skof limb-reduction defects in infants exposed in 
utero to sex hormones (0.2.s. hormonal withdrawal tests for pregnancy or 
attempted treatment for threatened abortion). Some of these exposures were 
very short and involved ony z sw days of treatment. The data suggest that 
the risk of limb-reduction defects in exposed fetuses is somewhat less than 1 
in 1,000 live births. In a I- rgr prospective study, cardiovascular defects in 
Children born to women who received female hormones, including 0.C.s, 
SEU S ‘egnancy occarrec at a rate of 18.2 per 1,000 births, compared 
to 7.8 per 1,000 for childre: notso exposed in utero. These results are statis- 
tically significant. In the pest, female sex hormones have been used during 
pregnancy in an attempt to treat threatened or habitual abortion. There is 
considerable evidence that estrogens are ineffective for these indications, and 
there is no evidence from well controlled studies that progestogens are effec- 
tive for these uses. There i- some evidence that triploidy and possibly other 
types of polyploidy are incrsasec among abortuses from women who become 
pregnant soon after ceasin. C €.s. Embryos with these anomalies are virtu- 
ally always aborted spontaneously. Whether there is an overall increase in 
spontaneous abortion of pregmamcies conceived soon after soning 0.C.s is 
unknown. If the patient has nc: adhered to the prescribed schedule, the pos- 
sibility of pregnancy should be considered at the time of the first missed 
eriod (or after 45 days frem the last menstrual period if progestogen-only 
-C.s are used) and further use of 0.C.s should be withheld until pregnancy 
has been ruled out. It is re-ormended that for any patient who has missed 
two consecutive periods, pregnancy should be ruled out before continuing 
the prr aad regimen. If pepe is confirmed, the patient should be 
apprised of the potential riszs tovthe fetus and the advisability of continuation 
of the pregnancy should be déscussed in the light of these risks. It is also 
recommended that women who discontinue 0.C.s with the intent of becom- 
ing pregnant use an altermate iorm of contraception for a period of time 
before attempting to conceive. Many clinicians recommend 3 months, al- 
though no proca information is available on which to base this recom- 
mendation. The administration cf progestogen: Oly or progestogen-estrogen 
combinations to induce witmd:awal bleeding should not be used as a test of 
pregnancy. 6. Gall Bladder Diseese: Studies report an increased risk of gall 





another study an increased risk was apparent between 6 and 12 months of 
use. 7. Carbohydrate and epi Metabolic Effects. A decrease in glucose tol- 
erance has been observed in a significant percentage of patients on O.C.s. 
For this reason, prediabetic and diabetic patients should be darefully ob- 
served while receiving 0.C.s. An increase in seals and total phbs- 
pholipids has been observed in patients receiving O.C.s. The clinical signifi- 
cance of this finding is unknown. 8. Elevated Blood Pressure: An increasegin 
blood pressure has been reported with O.C. use. In some women, hyperten- 
sion may occur within a few months of beginning O.C. use. In the first year of 
use, the prevalence of women with hypertension is low in users and may be 
no higher than that of a comparable group of nonusers. The prevalence in 
users increases, however, with longer exposure, and in the fifth year of use is 
two and a half to three times the reported prevalence in the first year. Age is 
also strongly correlated with the development of hypertension in O.C. users. 
Women with a history of elevated blood pressure (hypertension), preexisting 
renal disease, a history of toxemia or elevated blood pressure cure preg- 
nancy, a familial tendency to hypertension or its consequences, or a history 
of excessive weight gain Or fluid retention during the menstrual cycle may be 
more likely to develop elevation of blood pressure when given 0.C.s and, 
therefore, should be monitored closely. Even though elevated blood pressure 
may remain within the ''normal" range, the clinical implications of elevations 
should not be ignored and close surveillance is indicated, particularly for 
women with other risk factors for cardiovascular disease or stroke. High 
blood pressure may or may not persist after discontinuation of the 0.C. 9. 
Headache: The onset or exacerbation of migraine or development of headache 
of a new pattern which is recurrent, persistent, or severe, requires discon- 
tinuation of 0.C.s and evaluation of the cause. 10. Bleeding /rregularities: 
Breakthrough bleeding, spotting, and missed menses are frequent reasons 
for patients discontinuing 0.C.s. In breakthrough bleeding, as in all cases of 
irregular bleeding from the vagina, nonfunctional causes should be borne if 
mind. In undiagnosed persistent or recurrent abnormal bleeding from the 
vagina, adequate diagnostic measures are indicated to rule out pregnancy or 
malignancy. If pathology has been excluded, time or a change to another 
formulation may solve the problem. Changing to an O.C. with a higher estro- 
gen content, while potentially useful in minimizing menstrual VISUM. 
Should be done only if necessary since this may increase the risk of throm- 
boembolic disease. Women with a past history of oligomenorrhea or secon- 
dary amenorrhea or young women without regular cycles may have a tend- 
ency to remain anovulatory or to become amenorrheic after discontinuation 
of 0.C.s. Women with these preexisting problems should be advised of this 
possibility and encouraged to use other contraceptive methods. Post-use 
anovulation, possibly prolonged, may also occur in women without previous 
irregularities. A higher incidence of galactorrhea and of pituitary tumors 
(e.g., adenomas) has been associated with amenorrhea in former users 


compared with nonusers. One study reported a 16-fold increased prevalence 4 


of pituitary prolactin-secreting tumors among patients with postpill 
amenorrhea when galactorrhea was present. 11. /nfertility: There is evidence 
of impairment of fertility in women discontinuing 0.C.s in comparison with 
those discontinuing other methods of contraception. The impairment appears 
to be independent of the duration of use of the preparations. While the im- 
pairment diminishes with time, there is still an appreciable difference in the 
results in nulliparous women for the 0.C. and non-0.C. roups 30 months 
after discontinuation of birth control. For parous women the difference is no 
longer apparent 30 months after cessation of contraception. 12. Ectopic 
Pregnancy: Ectopic as well as intrauterine pregnancy may occur in T id 
tive failures. However, in progestogen-only O.C. failures, the ratio of ectopic 
to intrauterine pregnancies is higher than in women who are not receiving 
0.C.s, since the drugs are more effective in preventing. intrauterine than ec- 
topic pregnancies. 13. Breast Feeding: 0.C.s given in the postpartum period 
may interfere with lactation. There may be a decrease in the quantity and 
quality of the breast milk. Furthermore, a small fraction of the hormonal 
agents in O.C.s has been identified in the milk of mothers receiving these 
drugs. The effects, if any, on the breast fed child have not been determined. If 
feasible, the use of O.C.s should be deferred until the infant has been 
weaned. PRECAUTIONS GENERAL 1. A complete medical and family history 
should be taken prior to the initiation of O.C.s. The pretreatment and periodic 
pasa examinations should include special reference to blood pressure, 

reasts, abdomen and pelvic organs, including Papanicolaou smear and rele- 
vant laboratory tests. As a general rule, 0.C.s should not be prescribed for 
154 than 1 year without another physical examination being performed. 2. 
Under the influence of estrogen-progestogen preparations, preexisting 
uterine leiomyomata may increase in size. 3. Patients with a history of 
psychic depression should be carefully observed and the drug discontinued if 
depression recurs to a serious degree. Patients becoming significantly de- 
pressed while taking O.C.s should stop the medication and use an alternate 
method of contraception in an attempt to determine whether the symptom is 
drug related. 4. O.C.s may cause some degree of fluid retention. They should 
be prescribed with caution, and only with careful monitoring, in patients with 
conditions which might be aggravated by fluid retention, such as convulsive 
disorders, migraine yndrome, asthma or cardiac, hepatic or renal insuffi- 
ciency. 5. Patients with a past tory of jaundice Runing pragnaney have an 
increased risk of recurrence of jaundice while receiving O.C. therapy. If jaun- 
dice develops in any patient receiving such drugs, the medication should be 
discontinued. 6. Steroid hormones may be poorly metabolized in patients 
with impaired liver function and should be administered with caution in such 
patients. 7. O.C. users may have disturbances in normal typo phan 
metabolism which may result in a relative pyridoxine deficiency. The clinical 
significance of this is unknown. 8. Serum folate levels may be depressed by 
0.C. eant. Since the pregnant woman is predisposed to the development 
of folate deficiency and the incidence of folate deficiency increases with in- 
creasing gestation, it is possible that if a woman becomes pregnant shortly 
after stopping 0.C.s, she may have a esi chance of developing folate de- 
ficiency and complications attributed to this deficiency. 9. The pathologist 
should be advised of 0.C. therapy when relevant specimens are submitted. 
10. Certain endocrine and liver function tests and blood components may be 
affected by estrogen-containing O.C.s. For example: a. Increased sulfo- 
bromophthalein retention. b. Increased prothrombin and factors VII, VIII, IX, 
and X; decreased antithrombin 3; increased norepinephrine-induced platelet 
aggregability. c. Increased thyroid binding globulin (TBG) leading to in- 
creased circulating total thyroid hormone, as measured by protein-bound 
iodine (PBI), T4 by column, or T4 by radioimmunoassay. Free T3 resin uptake 
is decreased, reflecting the elevated TBG, free T4 concentration is unaltered. 
d. Decreased pregnanedio! excretion. e. Reduced response fo metyrapone 
test. DRUG INTERACTIONS 0.C.s may be rendered less effective by virtue of 
drug interaction with rifampin, isoniazid, ampicillin, neomycin, penicillin V, 
chloramphenicol, sulfonamides, nitrofurantoin, barbiturates, phenytoin, 
primidone, analgesics, tranquilizers and antimigraine preparations. 0.C.s 
may alter the effectiveness of other Was of drugs, such as oral anticoagu- 
lants, anticonvulsants, tricyclic antidepressants, antihypertensive As 
£5. quanethidine), vitamins and hypoglycemic AS "ARCINOGENESIS 

ee Warnings. PREGNANCY Pregnancy category X. See Contraindications 
and Warnings. NURSING MOTHERS See Warnings. ADVERSE REACTIONS An 
increased risk of the following serious adverse reactions has been associated 
with the use of 0.C.s (see Warnings): thrombophlebitis, thrombosis, pulmo- 
nary embolism, coronary thrombosis, cerebral thrombosis, mesenteric 
thrombosis, liver tumors, cerebral hemorrhage, hypertension, gal bladder 
disease, congenital anomalies, neuro-ocular lesions, e.g., retinal thrombosis and 
optic neuritis. The following adverse reactions have reported in patients 
receiving O.C.s and are believed to be drug related: bleeding irregular- 
ities (breakthrough bleeding, spotting, missed menses during treatment, 
amenorrhea after treatment), gastrointestinal symptoms (nausea, vomiting, 
bloating, abdominal cramps), dysmeworrhea, infertility after discontinuance 
of treatment, edema, chloasma or melasma which may persist after drug is dis- 
continued, breast changes (tenderness, enlargement, and secretion), intol- 
erance to contact lenses, engen corneal curvature (steepening) change in 
weight (increase or decrease), ge in cervical erosion and cervical secretfen, 

ossible diminution in lactation when given immediately postpartum, cho- 
estatic jaundice, migraine, increase in size of uterine leimyomata, 
rash (allergic), mental depression, reduced tolerance to carbohydrates, vag- 
inal candidiasis, prolactin-secreting pituitary tumors. The follwing adverse 


reactions have been reported in users of O.C.s, and the association has been $ 


neither confirmed nor refuted: premenstrual-like syndrome, cataracts, changes 
in libido, chorea, changes in appetite, cystitis-like syndrome, headache, ner- 
vousness, dizziness, hirsutism, loss of hair, erythema multiforme, erythema 
nodosum, hemorrhagic eruption, Vans: pore ria, impaired renal function. 
INFORMATION FOR THE PATIENT (See Patient Package Insert) 
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AUTHORS! 


For you .... a new book that contains 
virtually everything you want 
to know about 


THE SCIENTIFIC JOURNAL: 
EDITORIAL POLICIES AND 
PRACTICES 


Guidelines for Editors, Reviewers, 
and Authors 


In 1665 the first scholarly journal was published in 
France. Since that time, there has been no one 
source of editorial guidelines for journal editors. 
This new book now provides you with such a 
source. 


YOU DECIDE YOUR OWN APPROACH! 


Presenting the advantages and disadvantages of 
each specific decision, eminent editors offer you 
various recommendations, discussions, and opin- 
ions concerning the problems you may encounter: 


"Because we are aware that there is no ‘right’ 
policy on most editorial matters, we have tried 
not to prescribe rules, but have, instead, 
explored various facets of the problems that 
confront the editor in his daily work.” 


The book is divided into two general sections: 
editorial policies, which usually require major 
decisions; and editorial practices, which involve 
minor decisions, often about format or mechanical 
style. You'll find essays exploring: the manuscript 
reviewing system; special types of manuscripts 
(abstracts, transactions, solicited manuscripts, 
book reviews). You'll value chapters which cover: 
information for authors; copyright; errata; refer- 
ences cited; copy-editing; journal cover; etc. 


From “the purpose of scientific journals" to 
"binding practices," this new book contains 
virtually everything you want to know as editor, 
reviewes, or author. See for yourself! 


By Lois DeBakey, Ph.D. In collaboration with: Paul F. 
Cranefield, M.D., Ph.D.; Ayodhya P. Gupta, M.D.; Franz 
J. Ingelfinger, M.D.; Robert J. Levine, M.D.; Robert H. 
Moser, M.D.; J. Roger Porter, Ph.D.; and F. Peter 
Woodford, Ph.D. August, 1976. 128 pages, 6" x 9". 
Price, $12.50. K " 


Please send me on 30-day approval THE SCIENTIFIC 
JOURNAL: EDITORIAL POLICIES AND PRACTICES. 
Price, $12.50. 

O Bill me O Master Charge # 

O Payment enclosed 


* Name 
Address 
City 
Elec gee) ono t VZipiGodg 
. . 


MOSBY 


30-day approval offer d only in 
29A AUD cx V THE C. V. MOSBY COMPANY 


continental U.S. and Canada. 411830 WESTLINE INDUSTRIAL DRIVE 
A60519 ST. LOUIS, MISSOURI 63141 
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sexually active years... 


Macrodantin’ 


(nitrofurantoin 
macrocrystals) 
Capsules: 25 mg, 50 mg, 100 mg 


INDICATIONS: Macrodantin is indicated for the treatment of urinary tract 
infections when due to susceptible strains of £schenchia coll, enterococci, 
Staphylococcus aureus (it is not indicated for the treatment of associated 
renal cortical or perinephric abscesses), and certain susceptible strains of 
Klebsiella species, Enterobacter species, and Proteus species. 

NOTE: Specimens for culture and susceptibility testing should be obtained 
prior to and during drug administration. 

CONTRAINDICATIONS: Anuria, oliguria, or significant impairment of renal 
function (creatinine clearance under 40 mi per minute) are contraindica- 
tions to therapy with this drug. Treatment of this type of patient carries an 
increased risk of toxicity because of impaired excretion of the drug. For 
the same reason, this drug is much less effective under these circum- 
stances. 

The drug is contraindicated in pregnant patients at term as well as in 
infants under one month of age because of the possibility of hemolytic 
anemia due to immature enzyme systems (glutathione instability). 

The drug is also contraindicated in those patients with known hyper- 

sensitivity to Macrodartin, Furadantin* (nitrofurantoin), and other nitro- 
furantoin preparations. 
WARNINGS: Acute, subacute and chronic pulmonary reactions have been 
observed in patients treated with nitrofurantoin products. If these reac- 
tions occur, the drug should be withdrawn and appropriate measures 
should be taken. 

An insidious onset of pulmonary reactions (diffuse interstitial pneu- 
monitis or pulmonary fibrosis, or both) in patients on long-term therapy 
warrants close monitoring of these patients. 

There have been isolated reports giving pulmonary reactions as a 
contributing cause of death. (See Hypersensitivity reactions.) 

Cases of hemolytic anemia of the primaquine sensitivity type have 
been induced by Macrodantin. The hemolysis appears to be linked to a 
glucose-6-phosphate dehydrogenase deficiency in the red blood cells of 
the affected patients. This deficiency is found in 10 percent of Negroes 
and a small percentage of ethnic groups of Mediterranean and Near-East- 
ern origin. Any sign of hemolysis is an indication to discontinue the drug. 
Hemolysis ceases when the drug is withdrawn. 

Pseudomonas is the organism most commonly implicated in superin- 
fections in patients treated with Macrodantin. 

PRECAUTIONS: Peripheral neuropathy may occur with Macrodantin ther- 
apy; this may become severe or irreversible. Fatalities have been 
reported. Predisposing conditions such as renal impairment (creatinine 
clearance under 40 m! per minute), anemia, diabetes, electrolyte imbal- 
ance, vitamin B deficiency, and debilitating disease may enhance such 
occurrence. 

Usage in Pregnancy: The safety of Macrodantin during pregnancy and lac- 
tation has not been established. Use of this drug in women of childbearing 
potential requires that the anticipated benefit be weighed against the 
possible risks. 

ADVERSE REACTIONS: Gastrointestinal reactions: Anorexia, nausea and 
emesis are the most frequent reactions; abdominal pain and diarrhea 
occur less frequently. These dose-related toxicity reactions can be mini- 
mized by reduction of dosage, especially in the female patient. Hepatitis 
occurs rarely. 

Hypersensitivity reactions: Pulmonary sensitivity reactions may occur, 
which can be acute, subacute, or chronic. 

Acute reactions are commonly manifested by fever, chills, cough, chest 
pain, dyspnea, pulmonary infiltration with consolidation or pleural effu- 
sion on x-ray, and eosinophilia. The acute reactions usually occur within 
the first week of treatment and are reversible with cessation of therapy. 
Resolution may be dramatic. 

In subacute reactions, fever and eosinophilia are observed less often. 
Recovery is somewhat slower, perhaps as long as several months. If the 
symptoms are not recognized as being drug related and nitrofurantoin is 
not withdrawn, symptoms may become more severe. 

Chronic pulmonary reactions are more likely to occur in patients who 
have been on continuous nitrofurantoin therapy for six months or longer. 
The insidious onset of malaise, dyspnea on exertion, cough, and altered 
pulmonary function are common manifestations. Roentgenographic and 
histologic findings of diffuse interstitial pneumonitis or fibrosis, or both, 
are also common manifestations. Fever is rarely prominent. 

The severity of these chronic pulmonary reactions and the degree of 
their resolution appear to be related to the duration of therapy after the 
first clinical signs appear. Pulmonary function may be permanently 
impaired even after cessation of nitrofurantoin therapy. This risk is 
greater when pulmonary reactions are not recognized early. 

Dermatologic reactions: Maculopapular, erythematous, or eczematous 
eruption, pruritus, urticaria, and angioedema. 

Other sensitivity reactions: Anaphylaxis, asthmatic attack in patients with 
history of asthma, cholestatic jaundice, drug fever, and arthralgia. 
Hematologic reactions: Hemolytic anemia, granulocytopenia, leukopenia, 
eosinophilia, and megaloblastic anemia. Return of the blood picture to 
normal has followed cessation of therapy. 

Neurological reactions: Peripheral neuropathy, headache, dizziness, nys- 
tagmus, and drowsiness. 

Miscellaneous reactions: Transient alopecia. As with other antimicrobial 
agents, superinfections by resistant organisms may occur. With Macro- 
dantin, however, these are limited to the genitourinary tract because 
suppression of normal bacterial flora elsewhere in the body dots not e 
occur. 

References: 1. Center for Disease Control: National Nosocomial Infections 
Study Report, Annual Summary 1976, issued February 1978. Washington, 
DC, U.S. Department of Health, Education, and Welfare, p 8. 2. Cooper J, et 
al: Diagnostic and chemoprophylactic impogance of perineal microbial 
carriage, in Siegenthaler W, Luthy R (eds): Current Chemotherapy. Wash- 
ington, DC, American Society for Microbiology, 1978, vol 1, pp 198-200. 3. 
Buckley RM, McGuckin M, MacGregor RR: Urine bacterial counts after 
sexual intercourse. M £ng/ J Med 298:321-324, 1978. 4. PMR Bacteriologic 
Report, Summer Series, 1978; a national bacteriologic monitoring service 
for 200 acute-care hospitals of 100 beds or more. 
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nterococcus: 


One reason for failure... 


It is well known that Escherichia coli causes most cases of UTI. 
Enterococcus (also called Streptococcu M faecalis and Streptococ CUS, 
group D) has beé6méthe-second.most prevalent uropathoge n' 


particularly i in sexually active womens 


MACRODANTIN offers superior inggitro* 
efficacy! against these pathogens: 96% against E. coli.. 


94% against enterocóccus. 
In-vítró datadamot necessarily predict Clinical efficacy. 
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Prescribe KOROMEX®..for her comfort and confidence. 


Many women today are asking you about chang- 
ing their contraceptive method, and with good 
reason. Contraceptives arè supposed to promote 
confidence. You and your patients realize that 
pills and IUD's frequently lead to unpleasant sice 


But KOROMEX prod- 
ucts offer gentle, highly- 
effective barrier contra- 
ception. When you pre- 
scribe KOROMEX (coil 
spring) or KOROFLEX 
(arcing spring) vagi- 
naediaphragms, and 
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KOROMEX spermicidal creams, jellies, or foam, 
your patient benefits from one of the safest and 
increasingly accepted methods of contraception. 

Unlike other jellies and creams, KOROMEX 
products do not have a strong perfume or medi- 

: cinal odor. KOROMEX'"- 
A Jelly and KOROMEX 
Foam can both be used 
alone for effective 
“ee protection. 

Si Fifty years of experi- 
Ec ORCI ence stand behind this 
M YA non-hormonal birth con- 
trol method. 
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While no contraceptive is 100% sftective, Koromex products, when properly used, 
are highly-effective against pregnancy 


InC. P.O. Box 385, Piscataway, N.J. 08854 


&Í& Holland-Rantos Co.. 


A division of Youngs Drug Products Corp orat 
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IN THE SURGICAL MENOPAUSE: 


— Possibly the 
most convincing 
reasons for using 
Premarin 





„are the years 
after surgery. 


Severe vasomotor symptoms fol owing surgical menopause: in the patient 
without contraindications, estroger replacement is clearly indicated now...and 
to prevent the progressive debilitating effects of prolonged estrogen deficiency. 

For the younger, oophorectomized woman, the deferred symptoms of 
postmenopausal bone loss* and its painful sequelae may appear at a needlessly 
earty age. PREMARIN may retard this loss and avert the accompanying pain, 
muscle contracture, and kyphosis. 

Although endometrial stimulation is not a concern in the hysterectomized 
patient, PREMARIN should still be administered cyclically at the lowest 
effective dose. 

PREMARIN. Frequently indicated after surgery...a growing part of the routine. 


4 PREMARIN 

. (CONJUGATED ESTROGENS 
i TABLETS USD) 
O3 mg/OG625 mg/1.25 mg/2.5 mg 


FOR THE SHORT- AND LONG-TERM : 
CONSEQUENCES OF SURGICAL MENOPAUSE 


*Conjugated Estrocsns Tablets have been evaluated as probably effective for postmenopausal osteoporosis. 
See last page ef this advertisement for prescribing information. 
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CKAGE Cll 
d Estrogens ` 


1. ESTROGENS HAVE BEEN REPORTED TO INCREASE THE RISK OF 
.| ENDOMETRIAL CARCINOMA. 
. Three independent case control studies have reported an increased risk of endome- 
trial cancer in postmenopausal women exposed to exogenous estrogens for more thar 
one year.'-? This risk was independent of the other known risk factors for endometria! 
cancer. These studies are further supported by the finding that incidence rates of 
endometrial cancer have increased sharply since 1969 in eight different areas of the- 
_ United States with population-based cancer reporting systems, an increase which may 
be related to the rapidly expanding use of estrogens during the last decade.* The three 
case control studies reported that the risk of endometrial cancer in estrogen users was 
about 4.5 to 13.9 times greater than in nonusers. The risk appears to depend on both 
duration of treatment! and on estrogen dose; In view of these findings, when estrogens 
are used for the treatment of menopausal symptoms, the lowest dose that will contro? 
symptoms should be utilized and medication should be discontinued as soon as 
possible. When prolonged treatment is medically indicated, the patient should be 
reassessed on at least a semiannual basis to determine the need for continued therapy. 
Although the evidence must be considered preliminary, one study suggests that cyclic 
administration of low doses of estrogen may carry less risk than continuous administra - 
tion;? it therefore appears prudent to utilize such a regimen. Close clinical surveillance o 
| all women taking estrogens is important. In all cases of undiagnosed persistent o« 
recurring abnormal vaginal bleeding, adequate diagnostic measures should be urder 
taken to rule out malignancy There is no evidence at present that "natural" estrogens are 
more or less hazardous than LUE S estrogens at equiestrogenic doses. 
2. ESTROGENS SHOULD NOT BE USED DURING PREGNANCY. 
| The use of female sex hormones, both estrogens and progestogens, during early 
pregnancy may seriously damage the offspring. It has been shown that females exposec 
in utero to diethylstilbestrol, a non-steroidal estrogen, have an increased risk œ 
| developing in later life a form of vaginal.or cervical cancer that is ordinarily extremel- 
.| rare.55 This risk has been estimated as not greater than 4 per 1000 exposures 
_ Furthermore, a high percentage of such exposed women (from 30 to 90 percent) have 
_ | been found to have vaginal adenosis,*-'? epithelial changes of the vagina and cervi» 
| Although these changes are histologically benign, it is not known whether they are 
precursors of malignancy. Although similar data are not available with the use of othe- 
| estrogens, it cannot be presumed they would not induce similar changes. Several reoort: 
. Suggest an association between intrauterine exposure to female sex hormones ane 
. congenital anomalies, including congenital heart defects and limb reductio- 
. | defects.'?-'5 One case contro! study'* estimated a 4.7-fold increased risk of lime 
| reduction defects in infants exposed in utero to sex hormones (oral contraceptive. 
. hormone withdrawal tests for pregnancy, or attempted treatment for threatened abor 
.| tion). Some of these exposures were very short and involved only a few days of treatmer.- 
_| The data suggest that the risk of limb reduction defects in exposed fetuses is somewhz- 
E less than 1 per 1000. In the past, female sex hormones have been used during pregnancy 
_| in an attempt to treat threatened or habitual abortion. There is considerable evicenc= 
that estrogens are ineffective for these indications, and there is no evidence from we! 
| controlled studies that progestogens are effective for these uses. If PREMARIN is use 
during pregnancy, or if the patient becomes pregnant while taking this drug, she snou' 
be apprised of the potential risks to the fetus, and the advisability of pregnancy 
.| continuation. 
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DESCRIPTION: PREMARIN (Conjugated Estrogens Tablets, U.S.P) for oral admin stre-icn 
. contains a mixture of estrogens, obtained exclusively from natural sources, blendes to 
epresent the average composition of material derived from pregnant mares' urine. It cont- ins. 
estrone, equilin, and 17a-dihydroequilin, together with smaller amounts of 17w-estrasial, 
-. equilenin, and 17a-dihydroequilenin as salts of their sulfate esters 
T 






INDICATIONS: Based on a review of PREMARIN Tablets by the National Academyof 
Sciences — National Research Council and/or other information, FDA has classified t*e 
„indications for use as follows: 
Effective: 

1. Moderate to severe vasomotor symptoms associated with the menopause. (Tneress 
no evidence that estrogens are effective for nervous symptoms or depression withcat 
associated vasomotor symptoms, and they should not be used tc treat such condition...) 

2. Atrophic vaginitis. 

3. Kraurosis vulvae. 

4.Female hypogonadism. 

5.Female castration. 

6. Primary ovarian failure. 

7. Breast cancer (for palliation only) in appropriately selected women and men wath: 

| metastatic disease. 
8. Prostatic carcinoma — palliative therapy of advanced disease. 
9. Postpartum breast engorgement — Although estrogens have been widely used or 
| the prevention of postpartum breast engorgement, controlled studies have demen- 
| strated that the incidence of significant painful engorgement in patients not receivmg 
Such hormonal therapy is low and usually responsive to appropriate analgesic cr other 
supportive théfapy Consequently, the benefit to be derived from estrogen therapy for tais 
|" indication must be carefully weighed against the potential increased risk of puerpea! 
_ thromboembolism associated with the use of large doses of estrogens.'? 
PREMARIN HAS NOT BEEN SHOWN TO BE EFFECTIVE FOR ANY PURPOSE DURIEG 
A nea AND ITS USE MAY CAUSE SEVERE HARM TO THE FETUS (SEE BOXED 
A ; 
- "Probably" effective: For estrogen deficiency-induced osteoporosis, and only wen 
| used in conjunction with other important therapeutic measures such as diet, calciem. 
| physiotherapy, and good general health-promoting measures. Final classification of mis 
| indication requires further investigation. 
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_ CONTRAINDICATIONS: Estrogens should not be used in women (or men) with any af the 
following conditions: 1. Known or suspected cancer of the breast except in approprately 
selected patients being treated for metastatic disease. 2. Known or suspected estr«gen- 
_ dependent neoplasia. 3. Known or suspected pregnancy (See Boxed Warning). -. Wn- 
diagnosed abnormal genital bleeding. 5. Active thrombophlebitis or thromboembolic sisor- 
» ders. 6. A past history of thrombophlebitis, thrombosis, or thromboembolic disorders-3sso- 
e ciated with previous estrogen use (except when used in treatment of breast or prcstatic 

- malignancy). 
_ WARNINGS: At the present time there is no satisfactory evidence that estrogens given to 
.. postmenopausal women increase the risk of cancer of the breast, !? although a recentstudy 
as raised this possibility.'® There is a need for caution in prescribing estrogens for vamen 
with a strong family history of breast cancer or who have breast nodules, fibrocystic disease. 
. or abnormal mammograms. A recent study has reported a 2- to 3-fold increase in the: isk of 
- Surgically confirmed gallbladder disease in women receiving postmenopausal estrogens. ’ 
. Aqyerse effects of oral contraceptives may be expected at the larger doses of es-ogen 
ised to treat prostatic or breast cancer or postpartum breast engorgement; it has been 
_ shown that there is an increased risk of thrombosis in men receiving estrogens for prestatie 
_ cancer and women for postpartum breast engorgement.'?-?? Users of oral contraceatives 
have aifincreased risk of diseases, suck as thrombophlebitis, pulmonary embolism, “troke, 
and myocardial infarction.?3-39 Cases of retinal thrombosis, mesenteric thrombosis, ane optic 
. neuritis have been reported in oral contraceptive users.?'.?? An increased risk of postsurgery 
. thromboembolic complications has also been reported in users of oral contraceptives??* if 
feasible, estrogen should be discontinued at least 4 weeks before surgery cf th= type 
associated with an increased risk of thromboembolism, or during periods of promnged 
 immobilization. Estrogens should not be used in persons with active thrombophebitis, 
__ thromboembolic disorders, or in persons with a history of such disorders in associatien with 
. estrogen use. They should be used with caution in patients with cerebral vascular or cc-onary 
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v weat cancer OF Ine prostate and preast, nave Deen sno 
myocardia infarction. pulmonary embolism and ieu 


clear risk. 


Benign hepatic adenomas should be considered in estrogen users having abdominal pain 
and tenderness, abdominal mass, or hypovolemic shock. Hepatocellular carcinoma has been 
reported in women taking estrogen-containing oral contraceptives.?* Increased blood* 
pressure may occur with use of estrogens in the menopause?" and blood pressure should be 
monitored with estrogen use. A worsening of glucose tolerance has been observed in patients 
on estrogen-containing oral contraceptives. For this reason, diabetic patients should be 
carefully observed. Estrogens may lead to severe hypercalcemia in patients with breast 


cancer and bone metastases. 


PRECAUTIONS: Physical examination and a complete medical and family history should be 
taken prior to the initiation of any estrogen therapy with special reference to blood pressure, 
breasts, abdomen, and pelvic organs, and should include a Papanicolau smear. As a general 
rule, estrogen should not be prescribed for longer than one year without another physical 
examination being performed. Conditions influenced by fluid retention such as asthma, 
epilepsy, migraine, and cardiac or renal dysfunction, require careful observation. Certain 
patients may develop manifestations of excessive estrogenic stimulation, such as abnormal 
or excessive uterine bleeding, mastodynia, etc. Oral contraceptives appear to be associated 
with an increased incidence of mental depression.??* Patients with a history of depression 
should be carefully observed. Preexisting uterine leiomyomata may increase in size during 
estrogen use. The pathologist should be advised of estrogen therapy when relevant 
specimens are submitted. If jaundice develops in any patient receiving estrogen, the 
medication should be discontinued while the cause is investigated Estrogens should be 
used with care in patients with impaired liver function, renal insufficiency, metabolic bone 
diseases associated with hypercalcemia, or in young patients in whom bone growth is not. * 


complete. 


The following changes may be expected with larger doses of estrogen: 

a. Increased sulfobromophthalein retention. 

b. Increased prothrombin and factors VII, VIII, IX, and X; decreased antithrombin 3; 
increased norepinephrine-induced platelet a 

C. Increased thyroid binding globulin (TB 


d.Impaired glucose tolerance. 


e. Decreased pregnanediol excretion. 

f. Reduced response to metyrapone test. 

g. Reduced serum folate concentration. 

h. Increased serum triglyceride and phospholipid concentration. 
As a general principle, the administration of any drug to nursing mothers should be done only 
when clearly necessary since many drugs are excreted in human milk. 
ADVERSE REACTIONS: The following have been reported with estrogenic therapy, in- 
cluding oral contraceptives: breakthrough bleeding, spotting, change in menstrual flow; 
dysmenorrhea; premenstrual-like syndrome, amenorrhea during and after treatment; in- 
crease in size of uterine fibromyomata; vaginal candidiasis, change in cervical erosion and in 
degree of cervical secretion; cystitis-like syndrome; tenderness, enlargement, secretion (of 
breasts); nausea, vomiting, abdominal cramps, bloating; cholestatic jaundice; chloasma or 
is discontinued; erythema multiforme; erythema 
calp hair, hirsutism; steepening of corneal curva- 
ture; intolerance to contact lenses; headache, migraine, dizziness, mental depression, 
chorea; increase or decrease in weight; reduced carbohydrate tolerance; aggravation of 


melasma which may persist when dru 
nodosum; hemorrhagic eruption; loss o 


porphyria; edema: changes in libido. 


ACUTE OVERDOSAGE: May cause nausea, and withdrawal bleeding may occur in females. 
DOSAGE AND ADMINISTRATION: 1. Given cyclically for short term use only: For treatment 
of moderate to severe vasomotor symptoms, atrophic vaginitis, or kraurosis vulvae asso- 
ciated with the menopause (0.3 to 1.25 mg or more daily). 

The lowest dose that will contro! symptoms should be chosen and medication should be 
discontinued as promptly as possible. 

Administration should be cyclic (ég. three weeks on and one week off). 

Attempts to discontinue or taper medication should be madeat three to six month intervals. 

2. Given cyclically: Female hypogonadism. Female castration. Primary ovarian failure. 


Osteoporosis 


Female hypogonadism — 2.5 to 7.5 mg daily, in divided doses for 20 days, followed by a rest 
period of 10 days' duration. If bleeding does not occur by the end of this period, the same 
dosage schedule is repeated. The number of courses of estrogen therapy necessary to 
produce bleeding may vary depending on the responsiveness of the endometrium. 

If bleeding occurs before the end.of the 10 day period, begin a 20 day estrogen-progestin 
cyclic regimen with PREMARIN (Conjugated Estrogens Tablets, U.S.P), 2.5 to 7.5 mg daily in 
divided doses, for 20 days. During the last five days of estrogen therapy, give an oral progestin. 
If bleeding occurs before this regimen is concluded, therapy is discontinued and may be 


resumed on the fifth day of bleeding. 


Female castration and primary ovarian failure— 1.25 mg daily, cyclically. Adjust upward or 
downward according to response of the patient. For maintenance, adjust dosage to lowest 
level that will provide effective control. 

Osteoporosis (to retard progression) — 1.25 mg daily, cyclically. 

3. Given fora few days: Prevention of postpartum breast engorgement — 3.75 mg every four 
hours for five doses, or 1.25 mg every four hours for five days. 

4. Given chronically: Inoperable progressing prostatic cancer— 1.25 to 2.5 mg three times 


daily. 


Inoperable progressing breast cancer in appropriately selected men and postmenopausal 
women— 10 mg three times daily for a period of at least three months. 

Patients with an intact uterus should be monitored for signs of endometrial cancer and 
appropriate measures taken to rule out malignancy in the event of persistent or recurring 


abnormal vaginal bleeding. 


HOW SUPPLIED: PREMARIN (Conjugated Estrogens Tablets, U.S.P) No. 865— Each purple 
tablet contains 2.5 mg in bottles of 100 and 1,000. No. 866—Each yellow tablet contains 
1.25 mg in bottles of 100 and 1,000. Also in unit dose package of 100. No. B67 — Each redtablet 
contains 0.625 mg in bottles of 100.and 1,000. Also in unit dose package of 100. No. 
B68— Each greentablet contains 0.3 mg in bottles of 100 and 1,000. 
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‘to increase the risk of nonfatal ~ 
2 lebitis. When doses of this size 
are used, any of the thromboembolic and thrombotic adverse effects should be considared a 


leading to increased circulating total thyroid 
hormone, as measured by PBI, T4 by column, or T4 by radioimmunoassay. Free T3 resin 
uptake is decreased, reflecting the elevated TBG; free T4 concentration is unaltered 
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Activity and work during pregnancy and the 
postpartum period: A cross-cultural study 
of 202 societies 


MARCIA HOUDEK JIMENEZ, Pu.D. 
NILES NEWTON, Pu.D. 
Chicago, Illinois 


Cross-cültural information on 202 traditional societies was perused for data cn customs surrounding 
the expected work load of pregnant and postpartum women. The most common single pattern of 
work activity during pregnancy was that of continuing full duties until the onset of labor. A bare. 
majority of societies did encourage a lightening of work at some time during pregnancy. Postnatally, 
most societies did restrict maternal work activity; however, few suspended usual work duties for 
prolonged periods of time. About one half of societies expected a return to full duties within 2 
weeks. Results suggest that the current American trend toward ircreased participation of women of 
childbearing age in the work force may be in keeping with the work loads of women in traditional - 
societies. (AM. J. OBSTET. GYNECOL. 135:171, 1979.)- 


How MUCH work should a pregnant woman do and asa -najor transition continues in attitudes and behav- . 
how long should she coritinue? When after delivery ior regardirig primary female roles. In fact, American 
should she resume her full work load? These issues are women more than ever are finding employment. In 
“among those keenly being debated in American society 195C, 23.8% of married women with children and the 


husband present worked for money; by 1953 nearly 

twice that percentage- (44.4%) were employed. Even 
Reprint requests: Marcia Houdek Jimenez, Counseling mone um pe oda eras ORER s 
and Testing Center, Seattle University, Seattle, ing end finding outside employment. In 1975, 36.775, 

* Washington 98122. : of married women with the husband present and chil- 
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Table I. Cultures used for study from the Human Re- 
lations Area Files* 


Asia: Korean, Ainu, Okinowan, Formosan aborigine, Tai- 
wan Hokkien, Ch'iang, Lolo, Miao, Yao, Monguor, traditional 
Chinese, North Chinese, Central Chinese, Manchurian, Mon- 
golian, Tibetian, Lepcha, Shan-Thai, Moi, Khmer, Laosian, 
Vietnamese, Malayan aborigine, Semang, Thai. Akha, Cen- 
tral Thai, Burmese, Garo, Afghanistan Kafir, Kashmiri, Buru- 
sho, Indian, Coorg, East Punjaban, Gujarati, Kanada, Ker- 
ala, Sinhalese, Telugu, Bhil, Gond Maria, Kol, Santal, Toda, 
Andaman 

Europe: Polish, Czechoslovakian, Hinga Bulgarian, 
Yugoslavian, Serbian, Albanian, Greek, Finnish, Lapp, Rural 
Irish, Maltan, Highland Scot 

Africa: Bambara, Dogon, Mossi, Tallensi, Ashanti, Katab, 
Fang, Skillik, Ganda, Kikuyu, Luo, Masai, Chagga, Azande, 
Rundi, Mbundu, Ila, Lozi, Ngoni, Thonga, Bushmen, Hot- 
tentot, Tanala 


Middle East: Libyan Bedouin, Iranian, Kurd, Turkish, 


Rwala, Jordanian, Bedouin; Hadhramaut, Somali, Amhara, 


Siwan, Hausa, Kanuri, Tuareg, Wolof, Rif, Bahrain . 

- North America: Aleutian, ‘Tlingit, Copper Eskimo, Bellacoola 
Indian, Nootka, Ojibwa, Micmac, Hopi, Klamach, Delaware 
Indian, Iroquis, Creek, Comanche, Dhegiha, Gros Ventre, 
Plateau Indian, Northern Paiute, Southwest Salishan, Pomo, 
Tubatulabal, Yokut, Yorok, Eastern Apache, Navaho, Plateau 
Yuman, River Yuman, Tewa, Washo, Zuni, Papago, Seri, 
"T'arahumaran, Tarascan Tepoztlan, Yucatec Mayan 

South America: Tucano, Bahia Brazilian, Ona, Mosquito, 
Talamancan, Cuna, Cagaba, Guajiro, Paez, Cayupa, Jivaro, 
Aymara, Chane, Chiriguano, Araucanian, Yahgan, Mataco, 
Choroti, Guana, Guarani, Timira, Bacairi, Bororo, Caraja, 
Nambicuara, Yanoama, Tucana, Carib, Warao, Callinago, 
Puerto Rican, Haitian, Jamaican 

Oceana: Apayao, Bontok, Ifugao, Indonesia, Iban, Alor, 
Balinese, Toradja, Wogeo, Kapauku, Trobriand, Manu, Lesu, 
Buka, Santa Cruz, Malekula, Lau, Marshall, Truk, .Woleai, 
Yap, Samoan, Maori, Pukapukan 

Russia: Soviet Union, Ukraine, Caucasian, Georgian, Turk- 
estan, Kazak, Samoyed, Tungus, Gilyak, Chukchee, Koryak 





*The cultures and regions are presented in the order used 
in HRAF. 


dren under 6 years of age were employed, whereas 
11.9% did so in 1950. This represents a threefold in- 
crease. ! 

The purpose of this review is to examine the issue of 
work load and childbearing in cross-cultural perspec- 
tive, noting how a diversity of societies have patterned 
this problem. Such an overview «an indicate the range 
of social custom that can be imposed on a biologic base 
and give an indication of the most common patterns 
and beliefs regarding work activity in the pre- and 
Roan period. 


Method 


The source of data presented here was the Husa 
Relations Area Files (HRAF). This reference resource 
codifies information from cultural studies of primarily 
preindustrial and traditional societies all over the 

e world. The societiesincluded in the files were selected 
so that those areas with greater numbers of distinctive 
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cultures, and with greater populations and cultural 
complexi-y, received larger numerical representation. 
Thus a compromise was achieved between the an- 
thropologic (with an emphasis on cultural divérsity) 
and sociologic (with an emphasis on population) points * 
of view. Further, "the sample for each of the eight 
major regions was selected independently in such a way 
as to be fairly representative of all the geographical 
subregiors and cultural areas and to include, as far as 
possible, only cultures on which sound and substantial 
descriptive information was available."? 

Data was obtained by searching the files of the 294 


' cultures then available in the HRAF. Relevant infor- 


mation was located under three coded subject areas: 
pregnancy (No. 843), childbirth (No. 844), and post- 
natal care (No. 846).? Pertinent material was found for 
202 socie ies listed in Table I. Seven files. which over- 
viewed la-ge regions such as all of Europe or Oceania 
were regerded as too general and not considered for 
this review. Records concerning postpartum dctvity 
were avai able in 195 of the 202 societies, whereas in- 
formatior on activity during pregnancy was available in 
only 114. 

' Because of variations in information in the HRAF 
the following guidelines were developed in the collec- 
tion of daca. If, due to variance of observers’ reports or 
variation within a given culture, more than one time 
period was cited in regard to pre- or postpartum work 
activity, the arithmetic mean of the time periods was 
used. If castoms within a culture differed for the first 
and later pregnancies, information regarding the first 
pregnancv was used. If information was available on 
both traditional customs and recent changes due to the 
influence of modern medicine or industrialization, the 
traditional information was used. 

It shou d be noted that the data are at times frag- 
mentary cr, for some’ societies in the HRAF, missing 
entirely, Several factors contribute to this unevenness, 
including the focus and intent of the report, customs 
regulating the openness of childbirth discussion, and 
most important, the interest and theoretical orientation 
of the observer. Consequently, the nature of the data 
precludes any precise conclusions. The data do suggest 
the variety of ways in which human societies handle the 
issue of work load among childbearing women as well 
as common patterns, 

In current usage the term “work” generally refers to. 
employment outside the home for monetary compen- 
sation. Since preindustrial cultures emphasize home 
production and barter, a broader definition of work 
was used. The term "work" is defined in this review as 
the perfo-mance of activities which increase the eco- 
nomic stability of the couple or family. y 
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Amount of 
work load dur- 


ing pregnancy 


Full duties: 
Asiat 
Europe 3 
Africa | i ] 8 
Middle East 9 

" North America 
South America 
Oceania ` 
Russia 6 
All societies 


Partial duties: 
Asia 
Europe 
Africa 
Middle East 
North America 
South America 
Oceania 
Russia 
All societies 


Light duties only: 
Asia 
Europe 
Africa 
Middle East 
North America 
South America 
Oceania 
Russia 
All societies 
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* Total societies = 112. 
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Table II. Gnn of length and amount of expected work load of pregnant women in’ different 
geographic regions Ds - : 
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t Toda women spend the fifth month of pregnancy in seclusion, then resume regular duties until childbirth, and therefore 


cannot.be classified in this table. 


+ Pregnant Woleai work little until 2 weeks prior to partutition, jhe they begin to work extremely hard to keep the fetus 


“loose,” and therefore are not classified i in this table. 


The past tense is used in reporting all customs of 
traditional societies. It should be noted that these cus- 
toms existed at the time of observation, but contact with 


industrial societies may rapidly and radically change : 


such customs. 


Results 


Cultural expectations of work for pregnant women. 


While all known societies pattern behavior surround-. : 


ing reproduction,* such patterns concerning expecta- 
tions of female work roles during pregnancy vary 


widely. ‘An example of extreme variation is the contrast - 


between the Gujarati of India and the traditional 
Ojibwa of Wisconsin and Manitoba." The Gujarati be- 
lieved that any unpleasant thought or action of the 
mother negatively affected the fetus. Therefore, a 
woman was pampered and indulged by her family 
throughout her pregnancy, and she performed only 


the lightest of household tasks? In comparison, an l 
Ojibwa woman was expected to perform all of her 
many duties in the usual manner until the onset of 
labor.® : 
Information concerning the length,of time pregnant 


‘women were expected.to work is tabulated in Table II. 
- Two societies on whom there was information were so 


unusual they did not fit in the table. 

Table 1I indicates that the most common single pat- 
tern of work during pregnancy in these traditional 
societies was tàat of continuing full duties until the 
onset of labor. About 4596 (51 of the 112 tabulated 
societies) had this pattern recorded. Indeed, several 
reports include anecdotes of women failing to return to 
the village in time and giving birth in the bush, return- 
ing home with a baby in one arm and a load of mate- 
rials in the other. D e 

A frequent belief among traditional societies is that 
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Table III. Comparison of length of maternal pos-partum rest in diff»rent geographic regions 









No. of 


Region societies 





Asia 44 — 7 3 — 4 6 
Europe 13 1 2 — — 1 7 6 1 — 1 
Africa 22 — 9 5 2 1 — l -— — 4 
Middle East 16 1 4 1 _ — — 8 — 1 l 
North America 35 — 12 6 4 — 8 2 — 1 2 
South America 33 "4 14 8 — — 2 2 — — 3 
Oceania 22 — 6 4 2 — — 1 3 — 6 
Russia 10 — 4 1 1 — l 2 — -— l 
All societies 195 6 60 32 12 2 26 26 5 2 24 





=ostpartum days before women return to full duties 


l 





58 or more 





pregnant women should exercise daily to keep the 
woman strong, the fetus small, and the labor b3ef. 
This belief has the by-product of ensuring contir aed 
economic contributions by the mother-to-be. 

However, the bare majority of the tabulated socEties 
(61 out of 112) did encourage a lightening of wo « at 
some time during pregnancy or permitted only ligit: or 
moderate duties throughout pregnancy. When -ull 
duties did continue into pregnancy but were stog ped 
before the onset of labor, the ninth, eighth, and 
seventh months, in that order, were the most lEely 
‘time for this.to be done. 

: Considerable variation in belief about how muctrand 
how soon activity should be changed was manifested 
between societies (Table II). In four societies, w-ere 
pregnancy was highly regarded or was surrounde- by 
beliefs concerning the influence of the mother's acdons 
on the fetus, women were exempted from all wo: x as 
soon as pregnancy was confirmed. 

Because of wide variation in intersocietal cus.om, 
generalization by geographic region is difficult. How- 
ever, it appears that as a group, Asian women tend.-1 to 
receive the greatest prepartum suspension of dv ies, 
while Middle Eastern and Russian women may -ave 
received the fewest restrictions and suspensions. 

In only 48 societies did observers report the Tost 
common reaction of women, as a group, to pregnency. 
While in a majority of societies women generally ~vel- 
comed pregnancy, variations did occur, includisg a 
genera] strong negative response to pregnancy. It is 
notable that in no case did observers associate the 
common female reaction to pregnancy with the amzunt 
or kind of work the mother was expected to per orm 
during or after pregnancy. From a cross-cul aral 
standpoint, then, the available data suggest tha the 
desire for pregnancy and the extent of work denzmds 

may be independent dimensions. 

In summary, a bare majority of the societies for 

* which there were Tecorded data lightened the sork 
load of pregnant women to some extent, Such le sen- 


ing of acivity ranged from minor changes to major 
inactivity. However, a very common pattern, present in 
51 of the 112 societies tabulated, was that of full work 
duties throughout pregnancy until labor started. 

Cultural expectations of work for postnatal women. 
Cultural »atterning also regulates the issue of when a 
woman returns to work after childbirth. Information in 
this area was available in 195 of 202 societies, suggest- 
ing that »ostpartum maternal behavior may be more 
often of .nterest or concern to societies or observers 
than prepartum behavior, which was recorded in only 
114 of th» societies. Table III summarizes the data on 
the length of time occurring postnatally before women 
were expected to return to their usual duties. 

Table III indicates that all but six of the 195 societies 
had some sort of interruption from full duties. How- 
ever, the time was often brief. In 60 societies women 
returned to full duties 1 to 7 days after delivery and 
another £2 societies recorded full work in the 8 to 14 


‘day peried. Thus about half of the societies studied 


returned to full duties within 2 weeks. About one quar- 
ter of the societies reported a return to full activity in 
the fifth or sixth week. Women had over 2 months of . 
rest after childbirth in 12% (31 out of 195) of societies. 
These figures represen: cultural norms; the length of 
rest an irdividual woman received also depended on 
such variables as family wealth or status os the pres- 
ence and extent of a wider family group.* 

The steted purpose of the postpartum suspension of 
duties terded to fall into two major categories. The first 
was a sccietal acknowledgment of the need for a 
postnatal rest, a provision incorporated into social cus- 
toms to ad the health of mother and child. A second 
major reason revolved around religious behefs. In 
some cul.ures, after childbirth, a woman was consid- 
ered ritually unclean, capable of spreading evil or mis- 
fortune, 5r of being vulnerable herse#f to demoniacal 
influences of the spirits. Therefore, she was isolated in 
her hut cr a birth hut fora period of time to protect 
her and/or her child from malevolent spirits or othets 
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from her evil influence until the danger was past. Sé- 
clusion also had the beneficial effect of reducing the 


chance of infection for both mo-her and infant. ` 


Of the 131 societies with information on the purpose 


behind postpartum suspension of normal duties, 49% ` 


(64 societies) considered the early postnatal period 
primarily a time of ritual impurity. In most cases the 
period of taboo had the by-product of providing 
needed rest for the tired new mother. In a few societies 


the opposite occurred. For example, in traditional 


Cambodia a woman stayed in bed no more than 3 days, 


because the sooner she got up, the sooner the ghost 
danger was past.” Among the Mataco and Choroti of ’ 


Argentina and Bolivia, a period of more than 2 or 3 
days of lying-in was interpreted as being possessed by 
an evil spirit.'? f 

In 41% of societies (54 of 131) the accepted purpose 
of the postpartum suspension of routine work was to 
allow the woman to rest, regain her strength, and de- 
vote her time to her néwborn infant. Variations did 


‘occur. The Ainu of Japan intertwined rest and religion 


by decreeing 6 days of “sacred rest” for the post- 
puerperal woman.'! Six societies expressly: acknowl- 
edged both a rest arid taboo function of their postnatal 
suspension of maternal work ioad. In two societies 
women rested no more than 1 day because they were 


. judged "fit to work" almost immediately after delivery.. 


In three societies women were allowed only a short rest 
of up to 3 days because their health and lives were held 
in low esteem by their society. In Tepoztlan, Mexico, 
where childbirth was often difficult and poverty 
reigned, the primary purpose of a long period of re- 
stricted activities (often over 6 months) seemed to be to 


, prevent a new pregnancy.” 


In regard to regional differences, traditional Asian ' 


customs appeared to be more restrictive in regard to a 
new mothers resumption of normal duties. South 


American customs appeared to favor the quickest re- .. 


turn to daily work. Even more notable was the wide 
variation in custom within each geographic region. 
Most of the traditional societies studied had pro- 
longed breast-feeding periods and customs which keep 
the baby in close proximity to the mother despite her 
resumption of full: work load.* Therefore, although 
work was resumed, the maternal-infant interaction was 
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likely to continue with less interruption than when an 
American mother resumes her job away from home. 

‘In summary, although some respite from. work oc- 
curs in almost all of the societies studied, many arrange 
only a few days’ rest. About one half of the societies 
repo-ted return to full work within 2 weeks. However, 
wide variation existed. In 83 of the 195 societies tabu- 
lated, return to full duties was delayed by more than 4 
weeks. 1 


. Ccmment 


Dte to the nature of the data, this review can be 
considered oniy a partial reflection of cross-cultural 
custcms surrounding childbearing. At times informa- 
tion vas incomplete or unrecorded. Variations within a 
given culture could not be fully represented. Some- 
times observers differed in their reports of the same 
culture, as did the informants themselves. Customs 
chanze. Modern medicine and industrialization are al- 
tering behavior patterns in many societies. Neverthe- 
less, -he review offers a broad background from which 
to view current American customs surrounding wom- 
en's work roles and childbearing. 

The data suggest that childbearing women seldom 
disccntinue their.usual work. duties for prolonged 
periods of time. Few societies can afford to exempt 
women with children from important tasks which add 
economic stability to the family unit. 

Unlike most of the societies in the HRAF, in the 
mairstream of American culture domestic and eco- 
nom.c tasks are considered separate entities. Conse- 
quer-tly, the majority of women must leave their infants 
for a large part of the day to engage in work for 
monstary compensation. An isolated nuclear family, 
high mobility, inadequate child-care provisions, and 
emp oyment inequities add to the problems of combin- 
ing motherhocd and employment. Nevertheless, more 
and more American women of childbearing age are 
engaging in outside employment. A cross-cultural per- 
spective suggests that the shift toward increased par- 
ticipation in economie activity by pregnant and post- 
partum women may be in keeping with the work loads 
of women in traditional and preliterate societies. 


D 
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Treating the emotional aspects of infertility: 
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DAVID L; ROSENFELD, M.D. 
EILEEN MITCHELL, B.S. 
Manhasset, New York 


Counseling services in an infertility clinic 


The physician treating the infertile couple, while attempting to diagnose and treat the: cause. of that 
problem, all too frequently cverlooks the emotional aspects of involuntary sterility. Infertility can 
cause tremendous Strains on the patients, either individually or as a couple. An approach to meeting 
these needs can be achieved through a program of counseling, próvided as a service in an infertility 


center. (AM. J. OBSTET. GYNECOL. 135:177, 1979.) 


THE EMOTIONAL impact of involuntary sterility, al- 
though acknowledged, has been all too frequently ig- 
nored by the medical profession. The stresses placed 
on the couple's psychological and social welfare are 
frequently quite intense and result in what is consid- 
, ered by the couple as a crisis situation. These stresses 
are further accentuated by the infertility evaluation 
and treatment, often time consuming, painful, threat- 
ening, and expensive. Feelings of inadequacy, fright, 
disappointment, and hopelessness may often be rec- 
ognized by the physician treating the infertile couple, 
but are infrequently addressed. Optimistic assessments 
of the fertility problem by the physician are often sub- 
stituted for direct confrontation of the couple’s emo- 
tional difficulties. In those instances where the infertil- 
ity evaluation or treatment can go no further, the 
couple is left with the problem of acceptance and reso- 
lution. . . 

In recognition of the emotional difficulties which 
arise as a result of involuntary sterility as well as the 
stresses of the infertility work-up, the Fertility Center 
at North Shore University Hospital has initiated a 
program of infertility counseling as a service to those 
infertile couples in the community. This paper de- 
scribes these services. 


Methods 


Counseling services are offered to all patients on a 
voluntary basis at the time of their initial visit. They 
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may request these services at any time. Counseling is 
provided in either pr ivate or gr oup sessions for either 
the individual or the couple. These sessions last2 hours 
arid are held in the evening, so as not to interfere with 
the couples’ employment, ‘thereby. minimizing: pres- 
sures. Each group meets for a period of 6 weeks. 

Since the locus of control over the infertility problem 
was perceived as being external by most patients, ses- 
sions attempted to internalize this locus of control. This 
was achieved through the employment o several coun: 
seling exercises: group sharing of feelings, role playing 
(the acting out of roles and role conflicts to increase 
self-awareness clarify feelings, and practice wanted be- 
haviors), exploration of free association, sentence 
completions in order to uncover inner conflicts and 
allow for clarification of feelings and patterns, pro- 
cesses involving directly dealing with the problem, and 
a search for alternatives in patterns of behavior. Topics 
discussed included societal pressure, depression, Blame 
and guilt, fear of medical testing and treatment, anger, 
feelings of incompletion, sexual dysfunction, and al- 
ternatives to biologic parenting. ` . 

Results $ 

Although there are no objective data on which to 
accurately assess the value of counseling services, the 
counselees uniformly. stated that they benefited from 
these sessions. Data, albeit subjective, were based on: 
statements by patients, individual and group assess- 
ment of growth, the counselor’s observations of new 
patterns of behavior, attitudinal scales, and evaluation 
forms. There was a direct correlation between those 
that participated fully in the exercises and those that 
had the most movement during theseries of counseling e 
sessions. 
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Patients who had a background of difficulty withzau- 
thority, figures, and/or had the frequency or the zat- 
tern of their sex lives dictated by a physician, had a 
higher rate of sexual dysfunction. This dysfuncczon 
arises from the situation whereby sexual activity Zor 
reproduction is divorced from sex for pleasure znd 
is manifested either through anorgasmia, decrezsed 
libido and coital frequency, or impotency or zjacula ory 
failure (most frequently during the midcycle). Most of 
the patients who complained of sexual cysfunc on 
noticed a significant improvement by the end of :he 
sessions. Others either had sexual problems priar to 
their infertility crisis or became aware of the fact aat 
they continued to choose to create situations whereby 
the sexual dysfunction would continue. 

There was a tremendous reduction of fear, anx.ety, 
isolation, and depression. Although many patients.till 
experienced some symptoms, they stated that the fre- 
quency and duration of these had greatly lessenec. 

Positive feelings pertaining to adequate gender role 
fulfillment were increased. It should be noted zhat 
some patients spoke of feelings of incompletion aout 
gender role, prior to their infertility crisis. T3ese 
deep-rooted feelings of inadequacy were further in- 
forced by the infertility problem. In these individuz;, a 
longer period of therapy would be of benefit. 

The patients involved in the counseling process “ere 
able to resolve feelings of blame ard guilt. Join. re- 
sponsibility by the couples was akenei through new 
patterns of behavior. These patients shifted the Ecus 
of control from external forces to internal ones All 
were willing to assume the responsibility of new ch sices 
in their lifestyles. 


Comment 

The physician treating the infertile couple may pro- 
vide three services: correction of the problem vaen 
possible, resulting in the birth of a child, an acct.cate 
and thorough evaluation which supplies the ccuple 
with complete and unambiguous understanding czthe 
etiology and the chances of correction of that problem, 
and, finally, recognition and support of the emot=:nal 
problems of involuntary sterility which result in ir, uTY 
to the self-esteem, self-i image, and sexuality of th= in- 
fertile couple. It is to this latter problem that covmsel- 
ing services are directed. 

The reality of infertility encompasses feelings az self 
worth and body image. Feelings of bodily defe. zive- 
ness, loss of sexual attractiveness, and social urwer- 
thiness often accompany this diagnosis. The ‘cial 
consequences of infertility are compounded not t; the 
validity of social phenomenon depicting difference 3 be- 
tween fertile and childless married couples as ju- ged 
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by relevant data, but by the consequences resulting 
from the belief that these differences are true. These 
consequences translate into six central themes: moral- 
ity, civic responsibility, marriage, naturalness, sex, and 
mental health.’ 

All major religious groups accept procreation asa 
necessary fulfillment of marriage. The biblical doctrine 
to be fruitful and multiply signifies the cardinal prin- 
ciple of marriage. In the civic realm of society, the vital 
function of the family is replacement and childlessness 
thereby signifies dysfunction and disorganization. The 
belief that, parenthood is viewed by society as the most 
important function of marriage further contributes to 
this sense of failure. 

That parenthood equates with natural Behavior is 
manifest by the belief in the existence of a reproductive 
drive or parental instinct which requires fulfillment. 
Reproduction may be perceived as the acceptance of an 
appropriate gender role: motherhood as the develop- 
ment and. expression of adult femininity and father- 
hood as the development and expression of adult mas- 
culinity. Childlessness may also be viewed by society as 
sexual dysfunction with fertility associated with female 
genital success and male potency. Finally, parenthood 
may be equated with normal mental health. Concepts 
of maturity, unselfishness, social isolation, and loneli- 
ness are often associated with reproductive behavior. 
The implications of Freudian psychology are that true 
sexual mental health ir. the female occurs only when 
the cycle initiated with sexual relations is completed by 
pregnancy and delivery.* Therefore, childlessness, re- 
gardless of the motivation, deviates from social expec- 
tation and as such may have deleterious consequences 
for mental health simply because of the pressures of 
social disapproval. 

There are conflicting data as to psychopathology re- 
sulting in or developing from infertility. All studies are 
retrospective. There is no study which follows couples 
from the'time of marriage until either the completion 
of their desired family or the recognition of involun- 
tary childlessness. Seward and associates;? studying 
psychophysiological factors that may cause infertility, 
tested 41 patients with primary infertility and multi- 
parous women closely matched in all relevant variables. 
Their results failed to support any disturbances in 
feminine identity attitudes toward female sexual func- 
tions or childbearing among these patients. Mai and 
associates 5 retrospectively studied matched groups of 
infertile and fertile married couples by means of psy- 
chiatric interviews. Although they did, find more hys- 
terical and aggressive personality disorders among the 
infertile wives and also some ambivalence and difficulty 
concerning sexual relationships, they did not find arty 
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more neuroticism or psychoticism in the infertile pa- 
tients. Mai, citing the high rate of sexual dissatisfaction 
among infertile wives and higher suicide rate among 
childless couples, noted that, apart from psychopatho- 
logic factors which may contribute tc the development 
of infertility, childlessness itself can | be associated with 
much' personal stress. 


Platt and associates? reporting on a matched sample' 


of 25 couples seeking treatment for infertility, found 
that infertile men and women perceived a locus of con- 
trol over their lives as being external to themselves. 
The infertile couples likewise presented marked dis- 
crepancies between their existing selves and ideal 
selves. Platt, however, did note a higher level of anxi- 
ety, neuroticism, and emotional disturbances among 
the infertile group. There, nevertheless, remains the 
question as to whether the finding of an increased evi- 
dence of possible neuroüc.or personality disorder 
among infertile subjects means the disorder caused or 
resulted from infertility. : 

The pattern of emotional response to infer tility has 
been outlined as follows” *: surprise, grief, anger, iso- 
lation, denial, and acceptance. The initial reaction to 
the discovery of reproductive difficulty is that of sur- 
prise. This may be followed by a period of shock, 
suffering, and recovery that may be seen after the 
death of a beloved object, albeit one that is potential 
and anonymous. This mourning process is similar to 
that which is seen in the loss af wish fulfillment. It is 
grief for something that can never be. Moreover, guilt, 
shame, and inadequacies may attach to this mourning 
process.? = 

Sexuality and sexual function may be threatened. 
Many couples who may have earlier developed a satis- 
factory sexual relationship may find that their sexual 
pleasure and performance can be impaired by the 
stresses of attempting conception and the pressures of 
the infertility evaluation.® !? These pressures are often 
accentuated by well-meaning ‘physicians who errone- 
ously instruct their patients as to sexual position, tim- 
ing, and frequency. Decreased frequency of coitus, or- 
gasmic dysfunction, midcycle male impotency, inability 
to achieve coitus for a postcoital examination, or re- 
fusal to submit a semen sample are frequently noted. 
These pressures are further amplified by either the 


inability of the couple, to admit to the dysfunction, a 


form of denial, or by the feelings of blame, guilt, and 
inadequacy that may evolve. 
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A sense of depression may follow, fueled by an in- 
te-nalized anger. The question of “why me?” is often 
asxed.? In addition there is the tremendous feeling of 
isclation experiericed by the inferile couple. Feelings of 
shame and inadequacy and a constant sense of failure 
meke it difficult to discuss the problem with others. 
Defense mechanisms are created by the couple to deal 
with the inquiries of family and friends. This feeling of 
isolation may be intensified by the social contacts which 
frequently evolve through a farnily oriented commu- 
nity, e.g., sciool function, friendships with children. 

In addition, there is the patient's subconscious feel- 
ing of denial, that perchance the diagnosis is wrong. 
This may also be reflected in a couple's unwillingness to 
participate in the infertility work-up, suggesting a fear 
either that the discovery of the etiology of the problem 
ma" place individual guilt or blame or that the discov- 
ery may create a feeling of finality.* 

The final stage is that of acceptance or resolution. 
Most frequently this is done with minimization as the 
cop ng style. The patient may minimize her desire for 
biologic children and select a life-style which offers al- 
terratives to parenthood.’ Nonresolution has been 
shown to be a leading cause of failure in adoptive 
placements. Adoptive parents’ psychological reactions 
to infertility correlate with their ability to psycholog- 
ically parent a child.''7 3 The process of adoption may 
be regarded as a symbol of one's inadequacy in repro- 
duciion and the presence of the child as a narcissistic 
injury among those couples who have not yet worked 
threugh their conflicts in their feelings toward infertil- 
ity. This difficulty in being close to the adopted child 
and manifesting feelings of genuine parental love for 
the child becomes a more important etiologic factor in 
that child's diszurbance than the child's later awareness 
of h:s adoptive status. Similar difficulties may possibly 
also be associa:ed with donor insemination. '* 

Quite frequently the process of accepzance may take 
a long time ànd require assistance. It is in these in- 
stances that counseling services, as an integral part of 
an irfertility center, may help the couples rework the 
concepts of sexuality, self-image, ánd self-esteem and 
to acknowledge and experience their feelings, thereby 
speeding the process of resolution. As Menning’ notes, 
"the dynamic state of a couple actively trying to cope is 
infinitely healthier than that of the couple who have 
denied or repressed all their reactions or who think 
these feelings can be quickly and easily dispatched." 
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Anatomic and clinical correlates of uterine perforation 
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We reviewed all cases of uterine perforations which occurred at or were referred to the Boston 
Hospital for Women, Lying-Ir. Divison, over the 2 year period from mid-1975 to mid-1977. There 
were 25 uterine perforations; twenty patients were pregnant and five were not. In the pregnant 
patients, 16 perforations involved the cervix or the lower uterine segment, whereas only four were 
located in the uterine fundus; in the nonpregnant patients, all five were fundal perforations. In the 
pregnant patients, 12 required laparotomy, eight had serious lacerations of the uterine artery, and 
three had hysterectomy while none of the nonpregnant patients had lacerations or required 
subsequent procedures. Thus, there is a significant anatomic difference between those perforations 
which occurred in the pregnant patients and in the nonpregnant patients, the manner in which they 
presented clinically, and the need for intervention via laparotomy, subsequent morbidity, and 
outcome as reflected in future reproductive capability. Perforation at or near the cervix may be more 
common than previously assumed. Furthermore, two distinct clinical entities of cervical perforation 
exist in pregnant patients as based on the anatomic location of the defect. The anatomy of cervical 
perforations, their recognition, and their management are discussed. (AM. J. OBSTET. GYNECOL. 


135:181, 1979.) 


LOWENSOHN AND HIBSARD' called attention to cer- 
vical perforation with laceration of the ascending 
branch of the uterine artery occurring as a complica- 
tion of therapeutic abortion. One of their patients died 
of hemorrhage after a cervical perforation following 
which there had been a delay in recognition of the 
defect and definitive thérapy. The hemorrhage was ex- 
ternal and no intraperitoneal hemorrhage or retroperi- 
toneal hematoma was seen at laparotomy. They sug- 
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gested that this type of perforation occurs during the 
course of forcible dilatation of the pregnant cervix. 

We reviewed the medical records. of patients in 
whom perforations occurred during dilatation and 
curettage or suction curettage procedures performed 
at or referred to our hospital over a 2 year period from 
mid-1975 to mid-1977. The purpose of this evaluation 
was to determine the frequency of trauma at the vari- 
ous anatomic sites and to correlate the location of 
the perforation with the clinical presentation of the 
patient. 


Results 


Twenty-five perforations were documented. Sev- 
enteen occurred in patients who had had a conven- 
tional dilatation and curettage or dilatatior. followed by 
suction curettage at our institution, while eight were 
referred after their initial procedures had been per- 
formed at other hospitals or clinics. In this group, 20 
were pregnant with either a spontaneous, incomplete, 
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Table I. Data in 25 cases of uterine perforation 







Not pregnant 


Pregnant 20 AP ic 





Perforcon* 


5 rt f 5 0 5 0 0 
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© Uterine Treatment 
artery 


‘laceration 





Laparotomy 
Laparoscopy 


5 


4 8 12 12 3 16 


i 
t 





*The statistical significance between the combined totzl of patients in columns 1 and 2 and those in column 3 is p = 0.00237 


(Fisher's exact test). 


missed, or therapeutic abortion. The other five vere 
not pregnant, and the dilatation and curettage was zer- 
formed for diagnostic purposes. 

In this group of pregnant patients, 16 of 20 perira- 
tions were located in the cervix or the lower uterine 
segment, and in eight of 20, the uterine artery was 
lacerated. The remaining four perforations in preg- 
nant patients in addition to the five perforatiorz in 
nonpregnant patients were in the uterine fundus and 
did not involve the uterine artery. The differen. 2 in 
the site of perforation in the pregnant and in the ~on- 
pregnant patient is significant (P = 0.00237, Fiscer's 
exact test). Sixteen of the 20 pregnant patients had 
laparoscopy; 12 of them required laparotomy for man- 
agement of their injuries, and three of these pacents 
had hysterectomy. All five of the nonpregnant paaents 
underwent laparoscopy, but none needed laparotzmy. 
Fourteen of the patients were cared for by prwate 


physicians, and 11 were cared for primarilv by the Res-. 


ident and Faculty Service. These data are summeized 
in Table I. 

In four of the pregnant patients, the preope ative 
estimation of gestational age was 3 to 4 weeks less zhan 
the actual gestational age as determined at surgery. 
Two of these patients subsequently had cervical perfo- 
rations; one was a lower-segment anterior perforation 
and tlie other, a fundal perforation. There was n= cor- 
relation between anterior or posterior uterine pGition 
and the location of the perforation. Laminaria. were 
employed for abortion in only three patients; in wo of 
these patients, satisfactory dilatation was acheved, 
while in the third, the laminaria was expelled and 
a cervical perforation resulted from subseque-t at- 
tempted forcible dilatation. Three of the five p-ients 
in whom cervical perforations were sustained were 
primigravid. 


. Case reports 


Case No. 1. E. W., an 18-year-old woman, gravida 4, 
para 2, therapeutic abortions 1, spontaneous abe-tions 
1, had undergone dilatation and curettage for an in- 
complete spontanetus abortion on May 3, 197€ Tro- 
phoblastic villi were seen by the patholog:st. On ‘fay 5, 


I 

the patient complained of heavy vaginal bleeding and 
lower abdominal pain. A pelvic examination revealed a 
tender uterus. The hematocrit was 3796 and total white 
blood cell'count was 12,100/cu mm with 7796 neutro- 
phils. A diagnosis of endometritis was made, and the 
patient was admitted to the hospital and treated with 
intravenous cephalothin and clindamycin, then oral 
cephalexin and clindamycin for a total of 10 days. 

On May 20, she again complained of intermittent 
heavy vaginal bleeding and was readmitted to the hos- 
pital. At this time, the hematocrit had dropped to 3396, 
the total white blood cell count was 13,000 with 8296 
neutrophils and 2% band cells, and an erythrocyte sed- 
imentation rate of 45 mm/hour. She was treated with 
progesterone and had some decrease in the bleeding. 

On June 17, heavy bleeding resumed and the patient 
was readmitted with a hematocrit of 26%. After dilata- 


‘tion of the cervix with Hanks dilators, a suction cannula 


was introduced into the endometrial cavity. Suction 
aspiration produced a moderate amount of grayish 
white tissue thought to be products of conception. The 
cavity was re-explored with a sharp curet, and although 
the uterine cavity was thought to have been emptied, a 
large amount of bleeding persisted from the cervical 


os. The bleeding increased and the patient developed 


hypotension and tachycardia. Tranfusion with whole 
blood was begun, An attempt was made to control the 
hemorrhage with uterine packing, but there was no 
change in the rate of bleeding. A laparotomy was per- 
formed, but no hematoma or uterine perforation was 
apparent. The uterine vessels were ligated at their en- 
trance into the uterus; however, the bleeding con- 
tinued at the same rate, so a hysterectomy was per- 
formed. A total of 12 U of blood was transfused in the 
perioperative period. Subsequently, the patient did 
well and was discharged on the ninth postoperative 
day. 

Gross examination of the hysterectomy specimen re- 
vealed a perforation just below the level of the internal 
os of the cervix on the left side; a branch of the uterine 
artery apparently had been lacerated and a channel 
created through tne cardinal ligament, resulting in the 
recurrent hemorrhage which directed the blood out- 
ward through the vagina. : 

Case No. 2. S. S., a 20-year-old woman, gravida 3, 
para 1, therapeutic abortions 1, had had an induced 
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Fig. 1. A schematic representation of the three different anatemic locations illustrated by the three 
presented cases. The number corresponds to the case number. 


abortion attempted at a freestanding clinic on April 11, 
1975. She reported her last menstrual period to have 
been in February, 1975, but she had continued to usé 
oral contraceptives in March with 2 days of withdrawal 
bleeding. Upon examination, it was felt that she was 12 
to 13 weeks pregnant. However, during the dilatation 
and curettage procedure, the gestational age was de- 
termined to be 15 to 16 weeks. The physician perform- 
ing the procedure was not certain that the uterus had 
been completely evacuated, so the patient was trans- 
ferred by ambulance to the Boston Hospital for Wom- 
en. In the operating room, an examination with anes- 
thesia revealed a mass in the area of the right adnexa. 
Laparoscopy was performed and there was an appar- 
ent hematoma in the right broad ligament. Accord- 
ingly, a laparotomy was performed. 

A perforation was easily identified after the right 
broad ligament was opened and the hematoma was 
evacuated, The defect was located in the cervix at the 
level of the internal os on the right side with an associ- 
ated laceration of the right uterine artery, which was 
then ligated. The bladder was pushed downward and 
tne perforation, which measured approximately 2 by 
1 cm, was repaired. The patient remained stable 
throughout the operative procedure and received no 
transfusion. Postoperatively, the patient was treated 
prophylactically with intravenous ampicillin. She de- 


veloped mild ileus which resolved on the third postop- 
erative day but the recovery was otherwise uneventful. 

Case No. 3. R. B., an 18-year-old woman, gravida 4, 
had completed her family and wished to be sterilized. 
The patient’s last menstrual period was in September, 
1976. On November 11, 1976, examination with anes- 
thesia revealed a normal anteflexed uterus, Because an 
unwanted pregnancy could not be ruled out, dilatation 
and curettage were performed at the patient's request, 
and Hanks dilators up to a No. 12 gauge were used. 
During the curettage, the physician felt that the curet 
had perforated the uterus near the fundus. The curet- 
tings were unremarkable. : 

A laparoscopy was,then performed, and a uterine 
perforation was visualized near the level of the right 
uterine cornu. There was only minimal bleeding at that 
site which stopped spontaneously after several minutes. 
The tubes were then partially resected bilaterally by 
electrocoagulation. The patient did well postopera- 
tively and was discharged form the hospital after 
2 days. 


Comment 


There appear to be two distinct clinical entities of 
cervical perforation. The first, as demonstrated in Case 
No. 1, is vaginal bleeding from aelow, lateral cervical » 
perforation associated with a laceration of the descend- 
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ing branches of the uterine artery within the substarze 


of the cardinal ligament. These vessels anastom se . 


freely with the vaginal arteries which have arisen fr=m 
the internal iliac artery. The second, as illustrated. y 
Case No. 2, is intra-abdominal hemorrhage from a per- 
foration located near the junction of the cervix with zhe 
lower uterine segment and laceration of the vessels lat- 
erally, i.e., laceration of the uterine artery and its as- 


cending branches located within the areolar tissu.- of ` 


the broad ligament. However, even this lesion can zre- 
sent with vaginal bleeding.! l 

The more hazardous of the two types is more lzely 
to be the low cervical perforation, since it has a grecter 
chance of being occult. In this circumstance, the bl=ed- 
ing may be intermittent, as in our Case No. 1, anc the 
defect not readily recognized as one of the cases de- 
scribed by Lowensohn and Hibbard.' Our patient with 
this injury had three hospitalizations before hemor- 
rhagic shock prompted hysterectomy. i 

Higher cervical and uterine fundal perforzions 
were managed without hysterectomy in 13 of 16 cases, 
and it seems likely that hysterectomy could be av» ded 
in almost all of these instances. The nature of the ower 
cervical perforation and its occult clinical presenztion 
must be appreciated so that early surgical intervention 
can be done. An illustration of the different sies of 
perforation described in our three types of ceses is 
shown in Fig. 1. With a proper knowledge of theanat- 
omy of this cervical defect, the surgeon can explce the 
area of the cardinal ligament in spite of the abse~ce of 
an obvious defect or apparent hematoma, expce the 
area of injury, and then selectively ligate the bl-2ding 
vessel and repair the perforation. ' 

The lower cervical perforation is thus rot likel. to be 
seen immediately at laparotomy, so alternative szrgical 
maneuvers are necessary. In our first case, the z-terial 
lacer®tton was not identified until the cardinal liament 
was transected. It is possible that hypogastric ligetion or 
lateral cervical sutures, similar to those used in [ atients 
undergoing cervical conization procedures cculd be 
employed in this circumstance, Indiscriminate use of 
lateral cervical suftures could possibly lead to areteral 
injury. 
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Selective arteriography used for diagnosis and com- 
bined with selective embolization of bleeding vessels 
could be a solution for this problem. Maneuvers such as 
selective irjection of the patient’s own clotted blood 
into the bleeding vessel have. been successfully em: 
ployed in different types of abdominal, mesenteric, 
and pelvic surgery in other circumstances and might 
have a therapeutic use in this situation.” 3 This pro- 
cedure could help to localize the specific branch of 
the uterine artery so tha: the surgeon could avoid hys- 
terectomy 

Cervical or lower uterine perforation may be more 
frequent zhan previously suspected. In this series of 
procedures performed on patients who were pregnant, 
16 or 80% of the perforations were located in the 
cervix or the lower uterine segment. 

We carnot report the precise incidence of perfora- 
tion in the population from which these cases were 
drawn bezause of the inclusion of referred cases. How- 
ever, during a 14 month period from December, 1975, 
through January, 1976, there were four perforations 
during 1.619 dilatation and evacuation abortions per- 
formed in our institution (2.4/1,000). 

In more than 2,000 cases of uterine curettage per- 
formed after fetal expulsion induced by prostaglandin 
in the midtrimester, we have had in our institution no 


perforatons of any kind, which suggests that it is the : 


forcible dilatation that is the hazard in the procedure in 
the pregnant patient. It is possible that a more wide- 
spread utilization of laminaria tents and the avoidance 
of forcible dilatation could prevent cervical perforation 
in pregaant women undergoing dilatation and evac- 
uation. f 

An awareness of the distinct difference in the ana- 
tomic defects which occur in these two clinical entities 
should encourage the physician performing dilatation 
and curettage or evacuation in pregnant patients to 
unders:and and be alert for the signs and symptoms of 
their disparate clinical presentations. Hopefully, this 
awareress would avoid delays in the appropriate emer- 
gent therapy required for occult cervical perforations. 
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Vulvar neoplasia in the young 
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Vulvar intraepithelial neoplasias may be occurring more frequently among younger age groups. Six 
patients with carcinoma in situ or severe vulvar dysplasia are reported, as well as one patient with 
microinvasive carcinoma, all under the age of 30 years. The vulvar lesions were noted to be mostly 
multicentric. They were associated with other intraepithelial neoplasias of the cervix or vagina in four 


of the six cases. The lesions were most often mistaken for condyloma acuminatum. Histologic 
changes were primarily Bowen's disease or Bowenoid dysplasia. (AM. J. OBSTET. GYNECOL. 


135:185, 1979.) 


VULVAR CARCINOMA in situ occurs most frequently 
in the fifth and sixth decades of life. There is recent 
evidence suggesting a trend toward development of 
this lesion in younger female subjects. At Wilford Hall 
United States Air Force Medical Center (WHMC), dur- 
ing the last 5 years (1972 to 1977), we encountered 
such an increase in young patients with vulvar neopla- 
sia. Our experience, six patients with intraepithelial 
neoplasia and one with microinvasive cancer, all under 
the age of 30, is the subject of this paper. 


Patients 


Pertinent clinical information concerning these sev- 
en patients is contained in Tables I, II, and III. At the 
time of diagnosis the youngest patient was 20 years old 
and the oldest, 28. There was a significant delay in the 
tissue diagnosis in four of the seven patients. Biopsy 
was performed on the other patients at the initial visit or 
within a few weeks. Three of the patients were asymp- 
tomatic but one of these noted an enlarging lesion 
(Case 2). Her delay until biopsy was due to her own 
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refusal of biopsy. The other four patients all com- 
plained of pruritus. Three patients had abnormal 
Papan:colaou smears. One of these abnormal smears 
was Class II. All three patients with abnormal smears 
had concurrent cervical disease. No smear was noted 
for Case 6, who had concurrent carcinoma in situ of the 
cervix. Five of the seven patients were thought not to 
have neoplasia clinically, while in Cases 2 and 7 lesions 
which were clinically disturbing were present. 


Results 


Six of our patients were white and one was black. 
The age range for these patients at the time of diag- 
nosis was 20 to 28 years. Four patients had carcinoma 
in situ; two had severe dysplasia, and one had mi- 
croinvasive carcinoma of the vulva. In five of the seven 
patients associated significant intraepithelial neoplasia 
was found in the cervix or vagina (Table III]? Three 
patients were asymptomatic and presented for evalua- 
tion of gross lesions and/or abnormal Papanicolaou 
smears found on routine evaluation. Three patients 
preser ted as the result of vulvar pruritus. A significant 
herpes-virus titer was found in only one of four pa- 
tients tested. 

The lesions had a wide anatomic distribution and 
were located on the mons pubis, clitoris, labia minora, 
labia majora. posterior fourchette, labiocrural fold, 
perineum, and perirectal and anal skin. Grossly, most 
of the lesions had the appearance of condyloma acu- 
minatum. The lesions were either flat or papular and 
some were hyperpigmented. The largest lesion was 2.5 
cm in diameter. The majority of the lesions were mul- 
ticentric. 3 . 

Histologic findings in these cases (Figs. 1 and 2) var- 
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Fig. 1. Case No. 5. Section taken from the right labium minus 
showing typical carcinoma in situ on the left and adjacent 
merging atypia. Note nuclear clumping and multinucleated 
cells. (Hematoxylin and eosin. X80.) 


ied from severe dysplasia (atypia) to one instance of 
superficially invasive carcinoma. Chronic dermal in- 
flammation was a common finding in most of the le- 
sions. All of the epithelial lesions showed acanthesis 
and hyperkeratosis with foci of parakeratosis. Nuclear 
clumping, individual cell keratinization, "corps ronds," 
and increased mitotic activity were present in the le- 
sions. The nuclei had a "chaotic" distribution without 
any particular orientation. The primary criterion used 
in differentiating carcinoma in situ from severe dys- 
plasia (atypia) was whether full-thickness involvement 
was present. Although this definition sounds absolute, 
in reality there is considerable subjective interpretation 
utilize in the distinction between these entities. In the 
patients whose lesions were felt to represent carcinoma 
in situ, there always were adjacent areas of dysplasia. In 
one patient the presence of mature keratin pearls just 
beneath the basal layer was interpreted as early “mi- 
croinvasive" squamous carcinoma. The deepest pene- 
tration of this lesion was 1.7 mm. This patient was only 
26 years old at the time of diagnosis. 


Comment 


The average age of patients with carcinoma in situ 
was previously considered to be 50 years.’ Recently, 
however, others?-* have reported an increase of carci- 
noma in situ of the vulva in younger age groups. 
Woodruff and colleagues? believe that the increase in 

evulvar intraepithelial neoplasias is real and that some 
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Table I. Clinical characteristics of patients 










Initial Pap- 
anicolaou 
smear 






Geavida/ 
bara 


Case 
No. 





Initial symptoms 





l 1/1 Class II Pruritus 

2 1/1 Class III Asymptomatic lesion 

3 2/2 Normal Pruritus 

4 1/1 Class III Pruritus 

5 0/0 Normal Asymptomatic 

6 1/1 None Pruritus and skin eruptions 
7 0/0 Normal Asymptomatic 





Table II. Initial diagnoses and delay until 
diagnosis of carcinoma 








Time to 
hospital 


diagnosis 






Case Ne. Initial clinical diagnosis 





1 Condyloma acuminatum Immediate 

2 Enlarging lesion >3 mo. 

3 Vulvitis >2 yr. 

4 Condyloma acuminatum l yr. 

5 Condyloma acuminatum Several weeks 
6 Condyloma acuminatum 2 yr. 

7 Possible dysplasia Immediate 





of these lesions may reflect responses to infectious 
agents. 

Treatment of our patients is listed in Table II. 5-FU 
application failed to control the disease in Case No. 6 
and surgical excision followed. This patient had a tem- 
porary diverting colostomy. In Cases Nos. 2 and 6 the 
lesion extended to the surgical margins, necessitating 
wider local re-excision. Follow-up has been less than 5 
years in all but one case. One patient (Case 6) devel- 
oped recurrent vaginal intraepithelial neoplasia at 3/2 
years. Another patient had mild cervical dysplasia 
found early in her follow-up course. 

Previously carcinoma in situ of the vulva was treated 
with sinzple vulvectomy. Frequently recurrences devel- 
oped at the margins, requiring repeat excision. Wide 
local excision is now used for selected cases because it 
has better patient acceptance and appears just as effec- 
tive. In instances of diffuse vulvar involvement with 
intraepithelial neoplasia, we applied 596 5-FU topical 
cream daily until skin sloughing or ulceration oc- 
curred. Repeat biopsies of the vulva were performed 
after healing was complete. Three of our four patients 
treated this way had a complete response and have had 
no recurrences with short-term follow-up. It is’ ex-* 
pected that approximately 50% to 60% of patients will 
respond well to this treatment.’ In diffuse vulvar carci- 
noma in situ or severe dysplasia that fails to respond to 
5-FU cream, we prefer a skinning vulvectomy and skin 
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Fig. 2. Case No. 2. Section taken from the labium majus. Note the presence of hyperkeratosis, 
parakeratosis, and acanthosis. Mitotic figures, corps ronds, and atypical nuclei are also present. 


(Hematoxylin and eosin. x 80.) 


Table III. Summary of patients under 30 years of age with vulvar intraepithelial neoplasia 
and microinvasive carcinoma 






Associated lesions 





1 Severe dysplasia 5-FU cream 18 Moderate dysplasia, cervix 

^ A Carcinoma in situ Simple vulvectomy 3 Carcinoma in situ, cervix 
and vagina 

3 26 Microinvasive carcinoma Wide local excision 66 Mild dysplasia, cervix 

4 27 Carcinoma in situ Wide local excision 6 Severe dysplasia, cervix 

5 28 Carcinoma in situ 5-FU cream 12 None 

6 26 Carcinoma in situ Skinning vulvectomy 12 Carcinoma in situ, cervix 

7 22 Severe dysplasia 5-FU cream 8 None 





5-FU: 5-Fluorouracil. 


graft. This preserves sexual function better than the 
standard simple vulvectomy.? Even with clitoral in- 
volvement, the skin and mucosa can be removed and a 
graft applied, thereby retaining clitoral sensitivity. 

The use of the term microinvasive carcinoma of the 
vulva may not be advisable. In Case No. 3, because of 
the very focal nature of the lesion and its shallow pene- 
tration, we felt justified in making this diagnosis. Al- 
though controversial, less than radical therapy has 
been suggested for microinvasive (less than 5 mm in 
depth of invasion) carcinoma.*-* Case selection is im- 
portant. In Case No. 3, wide local excision was per- 
formed and the „Patient has had no evidence of recur- 
rence of neoplasm i in 6 years of follow-up. 

There is a need to individualize treatment for young 


women with these vulvar disorders. Perhaps more con- 
servative treatment should be used. Very close and fre- 
quent follow-up must be an integral part of their man- 
agement. 

The fact that all seven of these patients were under 
the age of 30 is of singular importance. The clinician 
must be alert to serious vulvar lesions occurring in 
young women. These lesions grossly are often mistaken 
for more benign growths and respond poorly to vari- 
ous creams and solutions in common usage. The asso- 
ciation of intraepithelial neoplasia in the cervix, vagina, 
and vulva is striking. It further emphasizes the need 
for evaluation of the entire genital tract when early 
neoplasia is found in any of these sites. Early biopsy 
must be considered even in the young patient. 
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Acute pulmonary complications of molar pregnancy 


LEO B. TWIGGS, M.D.* 
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Los Angeles, California 


Of 128 patients receiving primary treatment for molar pregnancy at Women's Hospital, Los Angeles 
County/University of Southern California Medical Center, after uterine evacuation 12 (10.7%) 
developed self-limited, acute pulmonary complications characterized by tachycardia, tachypnea, and 
hypoxemia. Multiple contributing factors have been identified which include trophoblastic 
deportation, hyperthyroidism, fluid overload, dilutional anemia, and pre-eclampsia. While the final 
outcome was uniformly benign in our group, deaths have been reported. These patients are also at 
an increased risk for postmolar trophoblastic disease. The diagnosis and management of the 
postmolar pulmonary complications are discussed. (AM. J. OBSTET. GYNECOL. 135:189, 1979.) 


Women with hydatidiform mole who develop acute 
pulmonary complications following uterine evacuation 
form a unique group of patients at high risk for treat- 
ment complications. Clinically, this syndrome appears 
to be a single disorder, but in truth the etiology is 
probably multifactorial. Suggested causes include 
thrombotic or trophoblastic embolization, primary 
fluid overload, aspiration, and high-output cardiac 
failure secondary to thyrotoxicosis. The practicing 
obstetrician-gynecologist faced with such an acutely ill 
patient is challenged by an unfamiliar set of diagnostic 
possibilities and treatment alternatives. Awareness of 
the occurrence of this pulmonary complication will aid 
the obstetrician-gynecologist and his consultants in as- 
suring a successful outcome. In reviewing our cases of 
hydatidiform mole complicated by respiratory distress 
it was obvious that over the years a number of errors in 
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management were recognized and corrected. In this 
paper our practical experience with this uncommon 
but life-threatening obstetric emergency is presented 
along with some conjectures regarding its etiology and 
recommendations for its management. 


Material and methods 


From January, 1970, to July, 1976, 128 patients with 
histologically proved hydatidiform mole underwent 
evacuation at the Los Angeles County/University of 
Southern California Medical Center, Women's Hospi- 
tal. During this period suction curettage with general 
anesthesia was the treatment of choice for molar preg- 
nancy. On admission to the hospital, patients had the 
following studies performed: chest roentgenography, 
hemogram, and measurement of serum electrolytes. 
Pre-evacuation abdominal ultrasound examinatren con- 
firmed the diagnosis in all patients. The hospital re- 
cords of all patients were reviewed for evidence of 
acute respiratory embarrassment defined as an abrupt 
onset of tachypnea (>30 respirations per minute), and 
hypoxemia (Po; < 80 mm Hg) associated with tachy- 
cardia following delivery of the molar pregnancy. Dur- 
ing the episode of respiratory distress arterial blood gas 
determinations were made, oxygen was administered, 
and chest roentgenography was repeated. Most pa- 
tients were transferred to the gynecologic intensive 
care unit for further management. 


Results 

Twelve of the 128 patients (9.4%) with molar preg- 
nancy experienced acute, severe respiratory embar-, 
rassment during hospitalization. Before evacuation 
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Fig. 1. Postevacuation chest film showing marked right-sided 
infiltrates. 


each had a uterus greater than 16 weeks’ gestational 
size which in every case was also larger than expected 
for gestational age based on menstrual dates. hm all 
patients the onset of symptoms was within 12 hours of 
evacuation. Symptoms appeared in two patients im- 
mediately after evacuation and within | hour in eight 
patients. Eleven of 12 patients with acute respiratory 
distress developed symptoms within 4 hours after 
molar evacuation. No patient required ventilatory assis- 
tance other than supplemental oxygen. All patients re- 
covered completety. 

Using as a baseline the pre-evacuation respiratory 
rate, an increase of 15 to 30 respirations per minute 
occurred. The absolute rates ranged from 32 to 48 per 
minute. In seven patients tachypnea was associated 
with coughing and in three of these hemoptysis oc- 
curred, The pre-evacuation heart rate ranged from 68 
to 120 bpm and rose to 120 to 160 bpm during the 
respiratory compromise. 

Arterial blood gas values obtained after the onset of 
e Symptoms are given in Table I. The arterial blood gas 
abnormalities reverted to normal within 72 hour: in all 
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Table I. Arterial blood gas values during 
respiratory distress 







Arterial 
Pog 
(mm Hg) 


Bicarbonate 


Patient (mEq/L) 


M.H. RA 66 24 7.45 16.8 
I RA 68 28 7.40 17.5 
E.J- 40% 43 26 7.45 17.8 
| a A NS 68 35 7.41 23.0 
Ax. RA 69 24 7.41 15.4 
A. B. RA 65 29 7.45 20.0 
D: V; RA 31 42 7.34 22.0 
P.W 40% 45 48 7:3] 23.8 
M.M RA 80 15 7.45 10.0 
M.S 24% 63 32 7.33 17.0 
D.M RA 60 28 7.46 20.0 

Average 60 30 7.41 17:7 
(mean) 

Range 31-80 15-48 7.31-7.46 10-23.8 

Normal >80 35-45 7.35-7.45 22-26 


RA = Room air. NS = Not supplied. 
One patient did not have arterial blood studies. 


patients. In three patients pre-evacuation arterial blood 
gas values were obtained and were normal. 

Of the pre-evacuation chest roentgenograms seven 
were normal, and the eighth had changes suggestive of 
alveolar infiltrates. Chest x-ray films obtained after de- 
velopment of symptoms were universally abnormal, 
demonstrating bilateral infiltrates described as fluffy, 
patchy. or alveolar in quality (Figs. 1, 2, and 3). A con- 
comitant pleural effusion was present in four patients. 
Technetium lung scan was performed in three cases 
and multiple perfusion defects were noted. The roent- 
genographic findings cleared within 72 hours. 

Hypertension (systolic pressure > 140 mm Hg and 
diastolic pressure > 90 mm Hg) was noted in five of 12 
patients. The diagnosis of pre-eclampsia based on the 
presence of hypertension plus proteinuria (>1+) was 
made in four of these patients. Thyroid function tests 
obtained in five patients are given in Table II. 

The admission hematocrit for the 12 study patients 
ranged from 18% to 31% with a mean of 25%. A total 
of 43 U of blood was given to 11 patients. Four received 
6 or more units. Only one patient did not receive a 
transfusion. 


Comment 


There are few instances in obstetric practice charac- 
terized by such a dramatic reversal in a patient's medi- 
cal status. The young woman with a hydatidiform mole 
undergoes a relatively easy operative procedure and 
within minutes to a few hours abruptl} develops a re- 
spiratory crisis with tachypnea and hypoxemia. Then, 
with the aid of intensive medical support, the patient 
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completely recovers from the acute, life-threatening 
ailment within 24 to 72 hours. This complication of 
molar pregnancy teleologically calls for a single causa- 
tive factor, but, as is so often the case, the origin is 
undoubtedly multifactorial. 

Factors influencing the development of respiratory 
embarrassment. While it is generally believed that the 
occurrence of sudden respiratory compromise follow- 
ing termination of a molar pregnancy results from 
massive deportation of trophoblast,’ it must be recog- 
nized that this syndrome regardless of its cause occurs 
in patients who have an established hemodynamic in- 
stability. Concomitant with the rising chorionic go- 
nadotropin titer the patient with a molar pregnancy 
experiences hematologic adjustments expressed as an 
increase in plasma volume with a resultant relative de- 
crease in red cell volume.? These changes plus the 
acute and chronic vaginal bleeding inherent in the 
chronic state of threatened abortion produce rather 
marked anemia, both dilutional and iron deficient, with 
its attendant alterations in cardiopulmonary activity. 
Other factors also may contribute to the hemody- 
namic complexities of molar pregnancy. Thyrotoxicosis 
caused by a thyroid-stimulating hormone (TSH)-like 
activity of chorionic gonadotropin produces an addi- 
tional increment of metabolic demand with a rise in 
cardiac rate.? Pre-eclampsia with its augmented arte- 
riolar resistance, decreased blood volume and glo- 
merular filtration rate, and a marked tendency toward 
sodium and water retention is a common complication 
of molar pregnancy also contributing to the cumulative 
cardiovascular stress.! Although not a factor in our 
cases, pre-existing cardiopulmonary disease would also 
be a source of diminished tolerance to stress. Thus, the 
hemodynamic status of these patients with molar preg- 
nancy is influenced by multiple determinants moving 
variable directions. Clinically, this complicated patho- 
physiologic state is expressed by a failure of the usual 
clinical parameters to reflect accurately the underlying 
adjustments. A brief review of these factors is pre- 
sented to define their role in the syndrome of acute 
respiratory distress in molar pregnancy. 

Anemia. In noting that in hydatidiform mole the 
anemia is out of proportion to apparent hemorrhage, 
Pritchard? studied eight patients with moles and with 
no prior serious vaginal bleeding. There were five pa- 
tients with significant anemia in whom marrow hy- 
*perplasia had been excluded by cytologic study. He 
concluded that the anemia was dilutional, that is, sec- 
ondary to a large increase in plasma volume. Of the 
three patients not showing appreciable anemia or hy- 
pervolemia, one had pre-eclampsia. The importance of 
the observation that a low hematocrit in molar preg- 
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Fig. 2. Postevacuation chest film showing bilateral alveolar 
infiltrates. 


m or TI--—— 





Fig. 3. Postevacuation chest film showing bilateral fluffy e 
infiltrates. 
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Table II. Thyroid function values 


Patient PBI 

Normal i 

values (4-8 mcg/100 ml) (10% -14.5%) 
M. H. 187 = 

ET, 9] 10.9 

A den - 10.7 
PW. 30.0 19.5 
M.S. Yi 10.6 


September 15, 1979 | 


Am. J. Obstet. Gynecol." 


Adjusted PBI/T, 


PBI or T, X RT; uptake 


(3-7 mcg/100 ml) Mean RT; uptake 


10.2 ^ 
= 16.7 
>30 >26.2 
- 12.2 
38.8* 83.5 


PBI: Protein-bound iodine; RT: radioactive iodine; T.: thyroxine. 


*T, determined by radioimmunoassay (normal: 5 to E). 


nancy may be secondary to a large increase in plasma 
volume is obvious when clinical decisions rendered on 
the basis of the hematocrit are considered. Adminis- 
tration of blood or plasma expanders to a patient with a 
mole presenting with tachycardia, bleeding, and a de- 
creased hematocrit may overload an already expanded 
vascular space and precipitate acute pulmonary edema. 
Similarly, the need for blood also may be overestimated 
from the large volume of sanguineous molar tissue ob- 
tained during uterine evacuation. 

Hyperthyroidism. In addition to the physiologic swress 
from dilutional anemia, increased plasma volume, and 
other alterations of pregnancy, clinical hyperthyroid- 
ism secondary to TSH-like activity of human chorionic 
gonadotropin in molar pregnancy has been well docu- 
mented.® ê Tisne and associates’ the first workers to 
show that radioactive iodine uptake in molar preg- 
nancy was higher than in normal pregnancy, descr: bed 
à patient with hydatidiform mole and clinical hyper- 
thyroidism. Later, Dowling and associates? reported 
three cases of molar pregnancy with increased thyroid 
function which returned to normal after evacuation. 
Of great interest are the two molar patients of Higgins 
and colleagues? who became acutely dyspneic while 
undergoing medical treatment for clinical hyperthy- 
roidism. In both cases the hyperthyroidism remitted 
after the removal of the hydatidiform mole, although 
one patient had two additional episodes of respiratory 
distress after hysterectomy. Thg interrelationship of 
hyperthyroidism ahd acute respiratory distress in these 
cases is unclear. Certainly severe hyperthyroidism with 
or without supraventricular tachycardia can be associ- 
ated with high-output cardiac failure. It is reasonable 
to accept that hyperthyroidism superimposed on the 
compromised cardiac reserve of molar pregnancy may 
lead to pulmonary edema. 

Trophoblastic deportation. The vascular deportation of 
trophoblast, first described by Schmorl? in 1893. has 
been accepted as normal behavior of trophoblastic tis- 

esue. His finding wascorroborated by Douglas and co- 
workers'® who isolated trophoblast from the uterine 


veins of women with pregnancies from 18 weeks to 
term. As evidenced by clinical enlargement of the 
uterus and the histologic pattern of proliferating tro- 
phoblast, molar pregnancy with its rapid growth and 
propensity for muscular invasion apparently has an 
earlier and more intense trophoblastic deportation 
than that of normal pregnancy. Wagner," measuring 
trophoblast in the vena cava of four patients under- 
going mechanical curettage for either molar pregnancy 
or incomplete abortion, noted that no trophoblast was 
recovered until the uterus was palpated or mechanical- 
ly manipulated. Trophoblast was isolated from the 
vena cava in the two abortion patients only during 
curettage. In one patient with hydatidiform mole tro- 
phoblast was obtained before curettage; the other 
molar patient had a remarkable, sudden increase dur- 
ing curettage which continued after the procedure was 
terminated. These investigators concluded that vascu- 
lar deportation of trophoblast must be associated with 
intact placentation, because after partial or total sep- 
aration of the placenta, as with incomplete abortion, 
little transport of trophoblast was noted. However, in 
molar pregnancy, which is characterized by a large 
area of placental attachment, the intravenous transfer 
of trophoblast was more frequent. 

The deportation of trophoblast clinically is termed 
embolization when it is sufficient to cause pulmonary 
symptoms. Llewellyn-Jones! in a series of 180 cases of 
molar pregnancy noted that with either oxytocin in- 
duction or spontaneous expulsion a clinical picture 
may appear which he described as a “marked systemic 
upset associated with tachycardia, dyspnea and episod- 
ic cyanosis." He attributed the onset of symptoms to 
pulmonary deportation of intravascular trophoblast. 
Of 18 patients undergoing this “marked systemic up- 
set" three died. The single autopsied case had an inva-* 
sive mole with trophoblast and villi occluding multiple 
pulmonary vessels. Other deaths with. documented 
embolization of molar tissue have been reported.!?: !? 

Method of evacuation. The time at which the respiratory 
symptoms appear relative to uterine evacuation supe 
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ports a causal relationship. In 10 of our patients, the 
incident occurred within 1 hour of suction curettage. 
Could this syndrome be related to the method of 
evacuation? Any means of emptying the uterus will in- 
crease uterine activity and may, therefore, increase the 
amount of trophoblast entering the venous system. 
Even less than massive deportation might produce 
acute respiratory embarrassment in the presence of an 
already compromised hemodynamic status. From Lle- 
wellyn-Jones' data it appears that Pitocin augmentation 
is associated with the same approximate risk of respira- 
tory complications (10%) as that of suction curettage in 
our series, despite the clinical presumption that in- 
creased uterine activity after Pitocin induction would 
result in a higher risk of trophoblastic embolization. 

Our experience, however, is not a suitable control 
since Pitocin was used routinely at the time of vacuum 
curettage. Respiratory embarrassment might also be 
expected to follow shortly after curettage in those pa- 
tients with cardiac failure precipitated by fluid overload 
since the administration of colloid and crystalloid oc- 
curs primarily around the time of evacuation. 

Uterine size. Of the 128 consecutive moles evacuated at 
our hospital no patient with a uterus less than 16 weeks’ 
gestational size developed respiratory complications. In 
contrast 12 of the 44 patients (27.3%) with a uterus 16 
weeks' size or larger suffered acute respiratory insuf- 
ficiency in the early postevacuation period. Of the 29 
with intact moles managed by suction curettage, eight 
(27.6%) developed respiratory embarrassment. Thus, 
there was no indication that the method of evacuation 
contributed to the pulmonary complications in this 
high-risk group. We have no hard data to explain the 
association of this complication with the large moles but 
speculate that uterine size may correlate with the hCG 
excretion, the degree of plasma volume expansion, and 
the area of placental attachment. These factors would 
probably result in an increase in thyrotropic activity, 
dilutional anemia, and trophoblastic embolization, re- 
spectively, predisposing the patient to pulmonary 
complications. 

Etiology of respiratory complications in the study 
group. The clinical assessment of respiratory distress in 
the molar patient can give, at best, only an estimation of 
the underlying pathophysiology. Retrospectively, seven 
of the 12 study patients probably experienced tropho- 
blastic embolization as judged from the onset of respi- 
ratory symptoms shortly after uterine evacuation and 
the lack of evidence for other etiologic factors. One 
patient was judged to have thyrotoxicosis precipitating 
respiratory distress based on the findings of the pre- 
evacuation tachycardia and abnormal thyroid function 
tests. Pulmonary edema from overadministration of 
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blood and intravenous fluids was the obvious cause of 
respiratory distress in one patient. The etiology could 
not be ascribed to any single factor from the available 
data in the remaining three patients. 

Management. How does the clinician manage the 
woman with molar pregnancy and respiratory distress, 
considering the multiple etiologies of this syndrome? 
On the basis of our experience, recognition of the 
predisposed patient is of paramount importance. It 
appears that the syndrome occurs primarily in patients 
with a uterus large for dates and more than 16 weeks’ 
gestational size. Careful evaluation of the cardiovascu- 
lar and pulmonary status of these patients will identify 
additional complicating factors: thyrotoxicosis, pre- 
eclampsia, pre-existing cardiovascular disease, and 
anemia. Forewarned, the physician can prepare for 
such problems. Laboratory data should include a 
complete blood count, measurement of serum elec- 
trolytes, blood urea nitrogen, and creatinine, chest 
roentgenography, and thyroid function studies. De- 
termination of pre-evacuation arterial blood gas values 
in the high-risk group is recommended since pulmo- 
nary compromise already may be present. The high 
risk of respiratory distress (12/44 or 27.6%) in molar 
patients with a uterus large for dates requires special 
precautions to avoid fluid overload. Central venous 
pressure monitoring and careful attention to fluid in- 
take and output are important aids. The use of the 
Swan-Ganz catheter to measure pulmonary wedge 
pressure may prove to be even more valuable than cen- 
tral venous pressure monitoring in avoiding the fluid 
overload component of this syndrome." Should fluid 
overload and respiratory distress occur the mainstays 
of therapy are nasal oxygen and intravenous diuretic 
drugs. 

The diagnosis of acute venous thromboembolism 
must be considered in these patients and the indication 
for heparin administration is a difficult issue. In this 
clinical situation, therapeutic heparinization may be 
risky and the decision to employ anticoagulants must 
be tempered by the knowledge that the most likely 
diagnosis in this clinical situation is trophoblastic em- 
bolization. 

As outlined by Herschmann and Higgins,5 the at- 
tempt to control clinical hyperthyroidism in the molar 
patient by antithyroid medication carries the hazard of 
acute cardiorespiratory failure. The evacuation of 
molar pregnancy should be accomplished promptly 
when patients present with uterine hemorrhage or clin- 
ical hyperthyroidism. 

Finally, it must not be forgotten that this group of 
patients has a substantial risk of having invasive mole, 
or choriocarcinoma. All cases in our series of molar 
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patients with pulmonary complications had pregnan- 
cies large for dates and greater than 16 weeks’ gesta- 
tional size, and five of the 12 had theca-lutein cysts. 
These features are known to be associated with am in- 
creased risk of trophoblastic disease,'* !6 and, in fact, 
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seven of the 12 study patients required treatment for 
trophoblastic neoplasia because of persistently abnor- 
mal serum hCG values during the postevacuation 
follow-up. None of them manifested metastases. 
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Genital bacteriology: A comparative study of 
premenopausal women with postmenopausal women 


NEWTON G. OSBORNE, M.D., Pu.D., F.A.C.O.G. 


RALPH C. WRIGHT, M.D., F.A.C.O.G. 


LOUIS GRUBIN, M.S. 


Farmington, Connecticut 


Premenopausal women are reportedly at a higher risk than postmenopausal women of 
postoperative infection following vaginal hysterectomy. A study was designed to determine whether 
a relationship exists between bacterial flora and patient age that may explain the difference in the 
risk of postoperative infection. No statistically significant difference was found in the number or type 
of bacterial species isolated from the cervix or vagina of premenopausal and postmenopausal 
women. Postmenopausal women on a regimen of conjugated estrogens had genital flora similar to 
that of the other women studied. (AM. J. OBSTET. GYNECOL. 135:195, 1979.) 


SEVERAL AUTHORS!‘ have reported a high risk of 
infectious morbidity when vaginal hysterectomy is per- 
formed in premenopausal women. In contrast, a low 
incidence of morbidity following vaginal hysterectomy 
in postmenopausal women has been observed.'~* Sev- 
eral methods for lowering the risk of postoperative 
morbidity in premenopausal women have been devel- 
oped.^* The objective of most methods is to reduce the 
number of bacteria capable of contaminating the op- 
erative site. However, it has not been shown that 
postmenopausal women harbor fewer or different 
genital organisms than premenopausal women. Our 
purpose was to determine the relationship between 
bacterial flora and age in these two groups. 


Material and methods 


A study was designed to compare the genital flora of 
premenopausal women less than 36 years of age with 
that of postmenopausal women over 55 years of age. 
All women admitted to the study were healthy and free 
of any genital symptoms. The patients were from a 
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Table I. Number of patients from whom given 
aerobic species of organisms were isolated 


Premenopausal 


Postmenopausal 





Lactobacillus sp. 1 
Staphylococcus albus 17 14 18 8 
Staphylococcus aureus 16 5 3 1 
Streptococcus viridans 14 10 1] 6 
Beta-hemolytic 9 10 8 4 
streptococcus 
Gamma streptococcus T 
Escherichia coli 10 
Candida albicans 8 
Corynebacterium sp. 7 
Hemophilus vaginalis l 
Proteus mirabilis 0 
Klebsiella sp. 0 


Total species/50 118 76 97 40 
patients 

Mean No. of species/ 2.36 1.52 1.94 0.8 
culture 





private clinic population and were seen between Sep- 
tember 1, 1977, and April 30, 1978. Premenopausal 
women had an age distribution between 19 and 36 with 
a mean of 25.3. Postmenopausal women had an age 
distribution between 55 and 73 with a mean of 63.7. 
Fourteen postmenopausal women were using conju- 
gated estrogens and 36 were not using any type of 
medication at the time they were seen. 

Cultures were taken from premenopausal and post- 
menopausal patient pairs who were scheduled to be 
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Table II. Number of patients from whom given 
anaerobic species of organisms were isolated 


Pama 










Organism 





Bacteroides sp. 25 25 19 15 
Peptostreptococcus 16 15 12 14 
Peptococcus a 9 9 5 
Lactobacillus 6 (i 6 9 
Fusobacterium sp. 5 4 5 3 
Bifidobacterium sp. 5 3 0 l 
Veillonella 5 4 8 5 
Clostridium sp 4 2 3 2 
Eubacterium sp. 0 2 2 3 
Actinomyces sp. l 0 l 1 
Sarcina sp. 0 0 l 1 
Total species/50 74 71 66 60 
patients 
Mean No. of species/ 1.48 1.42 1.32 120 
culture 





Table III. Number of patients from whom 
Mycoplasmas were isolated 









Premenopausal 


Postmenopausal 






‘T-strain 14 9 8 7 

M. hominis 11 6 6 > 

Total species/50 25 15 14 9 
patients 

Mean No. of species/ 0.5 0.3 0.28 0.18 
culture 





Table IV. Number of different species per culture 









Premenopausal 





Postmenopausal 





Species 





Aerobes 2.36 1.52 1.94 0.80 
Anaérobes 1.84 1.42 1.52 1.20 
Mycoplasmas 0.50 0.30 0.28 0.18 
Subtotal 4.70 3.24 3.54 2.B 
Cervix and vagina 7.94 5.72 





seen consecutivel¥ in the private office. A sterile warm 
metal speculum was inserted into the vagina, and cul- 
tures were obtained separately from the posterior third 
of the vagina and from the endocervix with a sterile 
cotton-tipped applicator and placed in Ames’ transport 
medium and in mycoplasma media as described by 
Kundsin.* The samples were streaked within 30 min- 
utes of collection onto prereduced sheep blood agar, 
trypticase soy broth, MacConkey agar Thayer-Martin, 
and Sabouraud's agar plates. 

One set of sheep blood agar plates was incubated at 
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36° C under anaerobic conditions in a Gas-Pak jar im- 
mediately after inoculation. Anaerobic isolates were 
identified according to the criteria described in the 
Anaerobe Laboratory Manual from the Virginia Poly- 
technic Institute.” Aerobic organisms were identified by 
standard microbiologic techniques. "° 

The number of species cultured from premeno- 
pausal women was compared with the number cultured 
from postmenopausal women and the results were 
submitted for statistical analysis. 


Results 


Analysis of the results obtained suggested that the 
Kolmogorov-Smirnov two-sample test!’ was the appro- 
priate method for evaluating the significance of the 
data. 

Tables I, II, and III show the species of organisms 
cultured from both groups of patients. There was no 
group of organisms found to be significantly predomi- 
nant in any set of patients. 

Table IV indicates the distribution of aerobes, 
anaerobes, and mycoplasma in the study population. 
Table V shows a comparison of the flora between 
postmenopausal women taking conjugated estrogens 
and those using no medications. The difference in the 
mean number of species per culture from the cervix 
and vagina outlined in Tables IV and V is not sig- 
nificant. No statistically significant differences could be 
found in the number of species of microorganisms iso- 
lated from the cervix and vagina of premenopausal 
and postmenopausal women (p > 0.5). The bacterial 
flora of postmenopausal patients using conjugated es- 
trogens was not significantly different from that of 
premenopausal women or the other postmenopausal 
women. Neisseria gonorrhoeae and Trichomonas vaginalis 
were not identified in any of the patients studied. 


Comment 


Reports on premenopausal women without preop- 
erative evidence of infection who underwent vaginal 
hysterectomy for benign disease’? indicate that this 
group is at high risk for postoperative infection. It has 
been suggested that hormone-induced changes in the 
cervical-vaginal epithelium may be associated with 
variations in the genital flora. Our findings suggest that 
the genital flora may not account for the reported in- 
creased morbidity risk in premenopausal women un- 
dergoing the same procedure. j 

In a study of the genital flora of women with gyneco- 
logic malignancies! no difference was found in bacte- 
rial growth or in type of bacteria between patients who 


had temperature elevation during cesium application 
e 
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Table V. Number of species per culture in postmenopausal women 


Conjugated estrogens (14) 








No medication (36) 





Species 





Aerobes 29/14 12/14 68/36 28/36 
Anaerobes 21/14 19/14 45/36 41/36 
Mycoplasmas 5/14 4/14 9/36 5/36 
Subtotal 55/14 (3.93) 35/14 (2.5) 122/36 (3.39) 74/36 (2.05) 
Cervix and vagina 6.43 5.44 





and those who did not experience a temperature ele- 
vation. Furthermore, the flora of the cervix in patients 
with cervical carcinoma was found to be the same as 
that of healthy women, although a number of specific 
bacteria could vary. 

Several factors have been proposed to account for 
the difference in the risk of postoperative infection in 
premenopausal and postmenopausal patients. Among 
these are increased blood loss in the premenopausal 
women, reduced vascularity in the postmenopausal 
women, and possible undiagnosed subclinical pelvic 
inflammation in some premenopausal women." Ohm 
and associates studied the genital flora of immu- 
nosuppressed renal transplant patients and found an 
increased. number of anaerobes, particularly the 
gram-positive cocci. They concluded that the cervical- 
vaginal flora is a dynamic entity which may change 
under a variety of influences. The fact that the risk of 
postoperative infection in the premenopausal woman 
can be significantly diminished by reducing the num- 
ber of genital bacterial species has been well docu- 
mented.*-?: '? None of these factors, however, has been 
shown to explain the difference in the incidence of 
postoperative infection in premenopausal and post- 
menopausal women. These findings suggest that there 
are factors in addition to bacteria which influence the 
rate of postoperative infection. 


We recognize that the host defense system is com- 
plex. It is known that the first line of defense includes 
the normal skin, mucous membranes, and some body 
secretions. Leukocytes, immunoglobulins, and com- 
plement are known to be indispensable parts of this 
system. The question is whether the effectiveness of the 
known humoral, phagocytic, and cell-mediated im- 
munity systems varies among normal individuals to the 
extent that some are at a higher risk of infection when 
stressed or whether other mechanisms are necessary to 
explain these differences. 

It is possible that a tissue or humoral factor protects 
some patients from invasion by indigenous flora while 
others are not adequately protected and develop sepsis 
following the stress of an operation. This protective 
entity may be age related. 

Borderline deficiencies in the generation of chemo- 
tactic and/or opsonization factors as well as the pres- 
ence of inhibitors of these factors may be fruitful sub- 
jects for investigation. A mechanism that explains why 
the postmenopausal woman is apparently at a lower 
risk of posthysterectomy infection could suggest alter- 
nate ways to reduce the risk of postoperative sepsis. 

A better understanding of normal host defense and 
host-parasite interaction may provide a clue to one 
of the fundamental principles governing health and 
disease. > 
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Evaluation of a balloon dilator before 
second-trimester abortion by vacuum curettage 
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We evaluated the cervical dilator device (CDD), an expanding balloon, as a substitute for laminaria 
tents before abortion at 13 to 162 weeks by extraction and vacuum curettage. The CDD was found 
to be an effective dilator, although it did not appear to have any advantage over laminaria tents 
when placed overnight and was associated with significant pain upon insertion and an apparent 
increased risk of endometritis. The present CDD or a subsequent modification may offer advantages 
over laminaria tents for short-term placement. (AM. J. OBsTET. GYNECOL. 135:199, 1979.) 


GRADUAL DILATATION of the uterine cervix before 
induced abortion may be less likely to injure the cervix 
than rapid forcible dilatation with rigid, metal dilators 
as conventionally practiced. Laminaria tents, the most 
frequently used means for gradual dilatation, are in- 
creasingly expensive and are difficult to sterilize for 
reuse. An artificial alternative, the cervical dilator de- 
vice (CDD), has been devised and previously reported.' 
If mass produced, the CDD could be less expensive 
than laminaria and also could be resterilized and re- 
used many times. 

We routinely perform abortion at 13 to 16% men- 
strual weeks by overnight treatment with laminaria 
tents followed by extraction and vacuum curettage. 
The present study evaluates the CDD as a substitute for 
laminaria in such cases. 
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Material and methods 


Fifty-eight women were offered the CDD as a substi- 
tute for laminaria.* All were 13 to 164 weeks pregnant 
by menstrual history as confirmed by physical exami- 
nation and were volunteers whose informed consent 
was obtained in writing. The CDD is a modified 
three-way urinary catheter consisting of a central shaft 
with three lumens, an inflatable anchor balloon close to 
the tip, a larger dilator balloon, and an outer, hard 
rubber flange that limits inward migration of the device 
into the uterus (Fig. 1). After bimanual examination, 
the cervix was exposed with a speculum and the upper 
vagina was cleansed with povidone iodine. The CDD 
was inserted through the cervical canal into the lower 
part of the uterine cavity until its rubber flange was 
flush with the externalecervical os. The dilator balloon 
was then slowly inflated with 45 to 60'cc of sterile saline 
from a syringe, with about 30 seconds needed for the 
inflation. Sometimes the dilator balloon inflated out- 
side of the cervix, necessitating use of a tenaculum for 
countertraction. If after several tries the dilator balloon 
could not be successfully inflated inside the cervix, the 
attempt was abandoned and laminaria inserted instead. 

The CDD was left in place for 2 to 5 hours (short 


*The CDDs were furnished by International Paper Com- 


pany through the courtesy of the inventor, Morton Gutnick, 
M.D., of Philadelphia, Pennsylvania. 
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Fig. 1. CDD. 


interval) or 16 to 24 hours (long interval). Patients in 
the latter group were allowed to go home after mser- 
tion. Prophylactic antibiotics were not used. The CDD 
was removed in the operating room just prior to the 
abortion and the cervix was calibrated with graduated 
metal dilators.* Phe largest dilator which could be in- 
serted through the internal os without resistance was 
taken as the calibration. The abortion procedure was 
performed using a combination of vacuum curettage 
with a 12 mm Berkeley vacuum cannula and Foenester 
ring forceps to evacuate the uterus. In most cases. gen- 
eral anesthesia was utilized. Fetal foot lengths were 
nieasured after abortion for final determination of ges- 
tational age.” For comparison, we included previously 
reported data as to dilatation achieved by different 
sizes and numbers Qf one type of laminaria tent when 
the cervix was calibrated as described above.? 


*Pratt or half size Hegar dilators. 
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Table I. Amount of cervical dilatation achieved 
by the CDD 






Dilatation 
( € SD) (mm) 








Time interval No. of patients 





u 


Short interval: 
60 cc inflation 

Long interval: 43 
45-60 cc inflation 


10.4 + 1.0 


12:3 £2.9 





Table II. Amount of cervical dilatation achieved 
by laminaria tents* 















Dilatation 
(+ SD) (mm) 


Numbers and sizes of 
laminaria, long interval 






No. of patients 


Small: 
l 5 TRO + 1:0 
2 3 10.6 + 1.0 
3 18 14.5 + 0.9 
4 12 15.3 + 2.5 
Medium: 
l 18 12: T 5 3 
2 55 14.1 + 1.6 
3 23 15.5 x 1.0 





*Mizutani laminaria, purchased from Medical Aids of Minne- 
sota, Minneapolis, Minnesota 55436. 


Table III. Effect of parity on cervical dilatation 
achieved by the CDD in long-interval patients 









Dilatation 
(+ SD) (mm) 








Parity No. of patients 


Para 0, gravida 1 15 11.4. € 2,6 

Para 0, gravida 2, 9 13,125:2:6 
aborruses 1 

Para 1, gravida 2, if 10.9 + 3.9 

Para 1, gravida 3, 12 13.522 229) 


abortuses 1 





One-way analysis of variance: F = 2.21; P = 0.102 


Results 


Amounts of dilatation achieved by the CDD and by 
laminaria are shown in Tables I and II. The CDD could 
not be successfully inflated inside the cervix in eight 
cases, one in the short-interval Group and seven in the 
long-interval Group. The amount of saline used for 
inflation in the range 45 to 60 cc did not appear to 
influence dilatation and so these cases were pooled for 
analysis. The mean dilatation achieved by the CDD was 
comparable to that of one medium laminaria tent. Par- 
ity had no consistent relation to dilatation (Table III). 
Gestational ages of 14 weeks or less were assogated 
with somewhat lesser amounts of dilatation than gesta- 
tional ages of 15 weeks or more (Table IV). 

The amount of discomfort experiewced by patients 
after insertion. appeared to be influenced by the 
amount of inflation of the dilator balloon, as might be 
expected. Of the 11 patients who received 55 cc or less, 
only three reported discomfort. Of the 39 patients who 
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Table IV. Effect of gestational age* on cervical 
dilatation achieved by the CDD in long-interval 
patients 










Dilatation 


Gestational age* (+ SD) (mm) 





<12 7 11.4 + 2.9 
12 and 13 12 T2236 
14 rå 13.4 + 3.8 
15 9 13.4 + 1.7 
16 and 17 8 13:1 23.2 


One-way analysis of variance: F = 1.21; P = 0.323. 
Gestations of 14 weeks and less compared to those of 15 weeks 
and more by Student's t test; T = 1.97; P = 0.028. 

*As determined by fetal foot length. 


received 60 cc, 23 reported pain with inflation of the 
device or later (x? = 3.35; P = 0.063). Three patients 
had so much pain that fluid had to be removed from 
the dilator before they could be sent home. Two of 
these patients reported that they felt cramping all night 
long, and one returned at midnight because of the 
pain. | 

Bleeding from the central lumen of the CDD was 
encountered when the stylet was removed in 13 of the 
50 cases where the device was satisfactorily inserted. In 
all cases, the central lumen was closed with a sterile 
plug. No complications were attributed to this bleed- 
ing. There were no problems with deflation and re- 
moval of the CDD. 

Complications were summarized in Table V. The 
case of uterine atony was managed successfully with 
oxytocin and uterine massage and the patient did not 
require tranfusion. 

Endometritis, as manifested by fever associated with 
marked uterine tenderness, was encountered in a total 
of seven cases (1296). Two patients required hospital- 
ization and parenteral antibiotic therapy. In both of 
these cases, multiple attempts to inflate the CDD inside 
the cervix were unsuccessful and laminaria were substi- 
tuted. When these two cases are included, the incidence 
of endometritis in the remaining cases (five of 56 or 
8.9%) is still somewhat greater than the incidence of 
endometritis in our 139 laminaria-treated patients 
(four of 139 or 2.9%) (x? = 3.32; P = 0.068). All pa- 
tients responded promptly to antibiotic therapy and 
there were no further adverse sequelae. 
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Table V. Complications observed in patients treated 
with the CDD (N = 58) 
Complication N G 
Operative: 


Uterine atony l 1.7 
Postoperative (procedure-related): 





All endometritis 7 12.0 
Patient hospitalized 2 3.4 
Outpatient management 5 8.6 

Postoperative (not procedure-related): 

Cystitis 1.7 

Breast engorgement I Lid 

Mild depression l 1.7 

Comment 


The CDD was intended by its inventor as a total 
means of abortion when used in combination with oxy- 
tocin, much as the Japanese use successive sets of 
laminaria followed by an intrauterine balloon (metre- 
urynter) attached to an external weight for traction.* 
The CDD should be an improvement since it replaces 
the several sets of laminaria and metreurynter, and 
needs no external weight because the cervix is held 
firmly between the external rubber flange and the in- 
ternal dilator balloon. We chose to study the CDD only 
as a dilator. We did find it effective, but for overnight 
placement it appeared to offer no advantage over lam- 
inaria tents. Its use appeared to be associated with a 
somewhat higher risk of endometritis than laminaria, 
especially when difficulty was encountered with inser- 
tion. Subsequent modification of the CDD to make in- 
sertion easier may reduce this potential hazard. The 
other significant problem, pain with insertion of the 
CDD, was reduced if the dilator balloon was inflated 
only to 45 to 55 cc with no corresponding reduction in 
dilatation achieved. 

The CDD exerts maximal force on the cervix imme- 
diately after insertion while the force exerted by 
laminaria develops slowly as the tents swell over several 
hours. The CDD thus might be advantageous over an 
intermediate time interval—4 to 8 hours. 

We feel the CDD to be an important step toward the 
development of a safer means for cervical dilatation; 
however, further development and refinement of the 
device are necessary. 


ee 
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Vessel density in endometrium of women with and 


without intrauterine contraceptive devices: 
A morphometric evaluation 


S. THOMAS SHAW, Jr., M.D. 
LINDA K. MACAULAY, M.S. 
WAYNE R. HOHMAN, Pu.D. 
Los Angeles, California 


Increased vascularity was found in the endometrial functionalis in uteri of women wearing 
intrauterine contraceptive devices (IUDs) as compared to uteri of women without IUDs (control 
subjects). Vessel concentration was highest in endometrial tissue adjacent to that tissue which was 
depressed by the IUD. In control tissues there was a significant variation in vascularity according to 
geographic location in the following order of magnitude: fundus > corpus > cornua > isthmus. No 


significant variation was found, however, among different phases cf the ovarian cycle in either 
control or IUD cases. Increased endometrial vascularity could be a reaction to vessel damage 
caused by the IUD and for several reasons may contribute to IUD-induced endometrial bleeding. 


(AM. J. OBSTET. GYNECOL. 135:202, 1979.) 


NUMEROUS LIGHT microscopic studies on endome- 
trium exposed to intrauterine contraceptive devices 
(IUDs) have indicated that vascularity is increased 
under the influence of the devices.!~® This vascular 


change has been particularly noted in small vessels of 


the superficial endometrium. No relationship to time in 
the cycle or location within the uterus has been noted. 
These observations are all based on qualitative iudge- 
ments and may be biased by endometrial glandular at- 
rophy and a decidua-like change which occurs in the 
tissue exposed to the device. These changes could pro- 
duce a hypervascular appearance in tissue with rormal 
vascularity (see Figs. 1 and 2). Therefore, a quantitative 
morphometric analysis was carried out either to con- 
firm or to refute the previously reported qualitative 
impressions and to determime if variations occur 
among different locations within the uterus or at dif- 
ferent times during the ovarian cycle. 
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Material and methods 


The specimens studied consisted of uteri removed at 
hysterectomy for indications of pelvic relaxation, uter- 
ine prolapse, and urinary symptomatology. The speci- 
mens were limited to those not containing significant 
intrinsic abnormalities other than those directly related 
to an IUD. Fifteen control and 19 IUD hysterectomy 
specimens were examined. None of the patients from 
whom these specimens were removed had taken any 
hormonal medication, including oral contraceptives. 

All specimens were dissected immediately following 
removal at surgery. Numerous excised sites from each 
specimen were preliminarily fixed in formalin (10 
minutes). Each piece of tissue was then pressed flat ona 
glass coverslip and embedded in agar with the endome- 
trial surface oriented at right angles to the coverslip. 
These were finally fixed in formalin (20 hours), dehy- 
drated and embedded in paraffin, sectioned parallel to 
the coverslip at 4 u, and stained with hematoxylin and 
eosin. 

With an optical grid placed in the eyepiece of a light 
microscope, sections of control and IUD-exposed en- 
dometrium were quantified for vessel concentration in 
a zone limited to one high-power field below the en- 
dometrial surface. Vessel concentration or density in a 
given tissue site is defined as the average number of 
vessel cross sections or longitudinal sections counted 
within the eyepiece grid area at X400 magnification. 
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Fig. 1. Control midsecretory endometrium. Glands are prominent, whereas vessels are difficult to 


identify although many are present. (x 120.) 


An average of eight completely separate high-power 
fields were examined for each site. Each site averaged 
approximately six vessel sections per grid area. Thus, 
roughly 50 vessel sections were counted in each excised 
site. Vessels counted were limited to capillaries, ven- 
ules, and arteriales. There was no preselection of the 
locations examined within each site except that myome- 
trium and endometrial basalis were never included 
when on rare occasions they were encountered within 


the grid in IUD-depressed endometrium. High-power 
fields for counting were found by moving the section 
from one location to an adjacent one while the section 
was kept out of focus. In this way, gland density and 
other factors were randomly included variables. 

For every control case, four categories of sites were 
examined: the cornual area, fundus, corpus, and isth- 
mus. In nine of 15 control subjects, all four site e 
categories were available. In the remainder, either two 
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Fig. 2. IUD-exposed early secretory endometrium. Glands are scarce, and vessels are accentuated by 
this and the subtle decidua-like change in perivascular stromal cells. (x 120.) 


or three were available. For the IUD cases, three types 
of sites were studied: (1) IUD-depressed endometrium 
(usually thinned and blanched), (2) endometrium adja- 
cent to IUD depressions (edematous, congested. and 
often hemorrhagic), and (3) endometrium remc:e to 
IUD depressions (usually healthy in appearance). In 
eight of 19 cases, all three site categories were available. 
In the remainder, two of the three types of sites (always 
depressed and usually adjacent) were available. 

Both control andd UD specimens were removed.dur- 
ing the following histologic phases of the ovarian cycle: 


early proliferative, midproliferative to late prolifera- 
tive, early secretory, midsecretory, and late secretory. 
In 24 of the 34 women, the histologic phases agreed 
well with menstrual histories. 

For purposes of statistical analysis, nonparametric 
tests according to Siegel’ were utilized. F 


Results ? 


Variation throughout the ovarian cycle. Average 
vessel concentrations (number of vessels per grid area) 
for all control case sites in each of the five ovarian cycle 


Volume 135 
Number 2 


phases were tested for difference by the one-way anal- 
ysis of variance of Kruskall-Wallis. No significant dif- 
ference among phases was determined (a = 0.05). The 
same analysis for IUD case sites also failed to reveal a 
significant difference. When control and IUD case sites 
were combined, no difference was found. 

Variation with geographic location in control cases. 
The Kruskall-Wallis test indicated a significant differ- 
ence (a = 0.05) among the four types of sites studied. 
Results are shown in Table I. The average vessel con- 
centration for these site categories was 4.43 (cornua), 
4.98 (fundus), 4.61 (corpus), and 3.79 (isthmus). How- 
ever, when a Wilcoxon matched pairs-signed ranks 
test was applied between the isthmus and the other 
three site categories, no significant differences were 
found (a = 0.05). The vessel density appears lower in 
isthmus sites than in other sites, although the statistical 
significance remains questionable from the number of 
sites studied. 

Variation with geographic relationship to the IUD. 
When compared by the Wilcoxon test, adjacent sites 
had significantly higher vessel concentrations (p < 
0.01) than the depressed sites (8.23 for adjacent versus 
6.42 for depressed). The adjacent sites also had sig- 
nificantly higher vessel densities than the remote sites 
(p < 0.05; 8.23 versus 6.68, respectively). There was no 
significant difference in vessel concentration between 
depressed and remote sites (p > 0.05). Results are 
shown in Table II. 

Comparison of IUD and control cases. Mean vessel 
density for all sites from control cases was 4.47 (SD = 
1.13; SEM = 0.16) and that for IUD cases was 7.10 
(SD = 1.83; SEM = 0.28). The F test gave a variance 
ratio which indicated the data from control and IUD 
cases was nonhomoscedastic; therefore, the nonpara- 
metric Mann-Whitney U test was applied, and a highly 
significant difference between control and IUD case 
sites was found (p « 0.00003). 

In summary, a progression of vessel density was 
found which increased in the following order of sites: 
control isthmus (3.79), control cornua (4.43), control 
corpus (4.61), control fundus (4.98), IUD-depressed 
tissue (6.42), IUD-remote tissue (6.68), and IUD-ad- 
jacent tissue (8.23). 


Conclusions 


This morphometric investigation has demonstrated 
the occurrence of increased concentrations of small 
blood vessels in the endometrial functionalis in re- 
sponse to IUDs, This confirms previously reported but 
nonquantified observations of increased vascularity in 
the endometrium caused by IUDs. The morpho- 
metric technique employed in this work cannot distin- 
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Table I. Mean vessel concentrations* in control cases 





Site 


Concentration — 4.43 4.98 4.61 3.79 | 447 
No. of sites 12 12 15 11 50 





*Mean number of vessel sections counted within an optical 
grid area at X 400 magnification. 


Table II. Mean vessel concentrations* in IUD cases 





Site 
IUD- IUD- IUD- 
depressed | adjacent | remote 
Concentration 6.42 8.23 6.68 7.10 
No. of sites 19 15 10 44 





*Mean number of vessel sections counted within an optical 
grid area at X400 magnification. 


guish between an increase in the number of vessels and 
an increase in their length and tortuosity. It determines 
only the number of vessel cross sections and longitudi- 
nal sections identified within a given area of tissue 
which has been sectioned to a uniform thickness. Thus, 
if vessels lengthen and become more tortuous (as oc- 
curs in secretory phase endometrium), there may be an 
apparent increase in vessel numbers without a true in- 
crease. In addition, collapsed or constricted vessels 
such as capillaries may not be identified in tissue sec- 
tions since they may blend in with surrounding stromal 
cells. These same vessels when patent may be easily 
identified and counted. However, the physiologic or 
pathologic implications of increased vascularity are 
probably the same whether observed increases in vessel 
concentration are due to increased numbers, increased 
length and tortuosity, or increased patency of vessels. 

Lack of significant variation in vessel density among 
various phases of the menstrual cycle in either IUD or 
control cases was somewhat unexpected. The vascula- 
ture of the functional Jayer of endometrium is known 
to become progressively more tortuous and complex 
during the luteal or secretory phase of the cycle.’ A 
possible explanation for our findings is that other ele- 
ments such as glandular and stromal cells increase in 
size and number in proportion to vascular growth in 
maturing endometrium. 

Previous ultrastructural work in this laboratory has 
demonstrated rather selective damage to superficial 
endometrial vessels by IUDs.*: '? This damage consists 
primarily of endothelial degeneration, necrosis, and 
defect formation both between and within endothelial ẹ 
cells and in their adjacent basement membranes. We 
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have postulated that this is caused by mechanical forces 
transmitted through the endometrium resulting from 
myometrial contractions around the IUD in the u erine 
cavity. Tissue contortion is likely to cause more damage 
to the interconnected vascular network than vo the 
glands and stromal cells which may be capable o: with- 
standing more deformation. We have postulated that 
this damage may be a major contributor to the endo- 
metrial hemorrhage associated with IUDs. It is in-erest- 
ing this damage is greatest in IUD-depressed and 
IUD-adjacent endometrium and that the hemorrhage 
resulting from it is greatest in the adjacent tissue. ' This 
distribution of vascular damage and hemorrhage cor- 
responds closely to the distribution of increased vascu- 
larity found in this study. 

There is also evidence that platelet and fibin de- 
position in response to vascular damage is not as effec- 
tive in IUD-exposed endometrium as in other ti-sues.'? 
Mechanical injury to cells can stimulate prostaglandin 
release.” A recently described prostaglandin released 
by vessel walls is prostaglandin I, (prostacyclin) which 
can produce vasodilatation and inhibit platele activ- 
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ity. IUD-related hemorrhage is also known to be 
associated with fibrinolytic activity in the endome- 
trium."* ^ A major source of fibrinolytic activity in tis- 
sues resides within its vessel walls.'5 Thus, IUD- 
induced endometrial hemorrhage could be caused by 
one or more of the following related events: The IUD 
produces vascular endothelial damage which causes in- 
terstitial hemorrhage. Vessel damage may release sub- 
stances such as certain prostaglandins which can in- 
crease effective vessel concentration by vasodilatation 
and engorgement with blood. Increased vessel concen- 
tration leads to even more bleeding as IUD vascular 
injury continues. Vessel damage could lead to vessel 
proliferation, producing increased vascularity in IUD- 
exposed tissue. More vascular endothelial cells produce 
a greater reservoir of fibrinolytic activator which is re- 
leased in response to endothelial injury. Enhanced 
fibrinolytic activity and prostacyclin activity, either 
together or separately, could impair the hemostatic ef- 
fectiveness of blood coagulation in its response to vas- 
cular defect formation. 


Ux Rer DRM UNE, 
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Computer analysis of etiology and pregnancy rate in 
636 cases of primary infertility 
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Since the rate of pregnancy is a function of time, conventional pregnancy rates (number of patients 
achieving pregnancy per number of patients treated) are inadequate for counseling unless the 
follow-up period is specified. To overcome this problem, the expectancy of pregnancy for 636 cases 
of primary infertility was calculated with the assumption that the patients were followed up 
indefinitely. The overall “conventional” pregnancy rate was 38%, whereas the overall expectancy of 
pregnancy was 64%. Endometriosis was found to be the most common factor, comprising 25% of 
the cases, with a pregnancy rate of 31% and an expectancy of 52%. The expectancy of future 
pregnancy in a patient who has not achieved pregnancy by a given time is presented for each 
etiologic factor. This paper also presents a comparison of expectancies of pregnancy by different 
treatments, which may be helpful in selecting appropriate therapy. (AM. J. OBSTET. GYNECOL. 


135:207, 1979.) 


FOR THE PROPER MANAGEMENT Of infertile couples 
it is essential to assess the prognosis for pregnancy so 
that an appropriate course of treatment or an alterna- 
tive to pregnancy, adoption, may be timely considered 
with minimal psychological difficulty and adjustment. 

The rate of pregnancy is a function of time. The 
longer the period of treatment and/or follow-up, the 
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Primary Infertility 
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Fig. 1. Cumulative rate of pregnancy over months after 
treatment for 636 patients with primary infertility. E: Ulti- 
mate rate of pregnancy expected. R;; Pregnancy rate in Ith 
month. An open circle is the point whose coordinates are 
y = the pregnancy rate calculated by the conventional method 
and x = mean follow-up length for these patients, showing 
close proximity to the curve which was generated by com- 
puter, using a mathematical expectamcy formula. . 
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ALL FACTORS 
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Fig. 2. Expectancy of pregnancy (y) for the patients who did 


not conceive after x months, based on the assumption e in- 
definite follow-up. 
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CUMULATIVE RATE OF PREGNANCY (%) 


Fig. 3. Cumulative rate of pregnancy for endometriosis-as a 
single factor. 


higher the pregnancy rate. Therefore, pregnancy rates 
calculated without reference to the length of treatment 
or follow-up are an inadequate data base for counsel- 
ing or decision-making. 

The purpose of this paper is to present the etiolczies 
of 636 cases of primary infertility and to describe both 
the conventional pregnancy rate and the expectancy of 
pregnancy in each category. The paper also presents 
the pregnancy rate and the expectancy of pregnancy 
achieved by various treatment modalities. 


Material and method 
Data from 636 private patients with primary infertil- 


*ity seen by the authórs at The John Hopkins Hospital 


were tabulated and analyzed by computer. The varous 


. etiologies and treatment modalities were identified. 
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Fig. 4. Expectancy of pregnancy (y) for a patient with endo- 
metriosis as a single factor who had not achieved pregnancy 
after x months. 


Table I. Primary infertility with a single factor 





Mathematical* 
Patients Rate of expectation 
pregnancy | of pregnancy 
Factor (9c) 
Endometriosis 114 25 31 52 
Male factor 82 18 38 74 
Anovulation: 
Central nervous 61 13 44 79 
system 
Intermediate 9 2 67 83 
Tubal factor 55 12 26 48 
Luteal phase defect 33 7 46 58 
Cervical factor 23 5 26 45 
Uterine factor 9 2 33 38 
Ovarian factor 6 1 33 33 
Other 67 15 55 70 
Total 459 100 38 64 


*Calculated on the assumption that the patient was fol- 
lowed up indefinitely. 


The average age of the patients who achieved preg- 
nancy was 27 and the average age of the patients who 
did not achieve pregnancy was 28. Prior to being seen, 
these two groups had been infertile for 3.3 and 4.3 
years, respectively. 

The routine infertility workup included a history 
and physical examination, semen analysis, basal body 
temperature recording, Sims-Huhner tests, a timed 
endometrial biopsy for histologic dating of the endo- 
metrium to detect luteal phase defect, tubal insuffla- 
tion, hysterosalpingography, endoscopic examination, 
and such endocrine studies as were indicated. 

When the etiologic factors for the patients’ infertility 
were found, they were grouped into the following 
categories: endometriosis, male factor, anovulatiorf, 
tubal factor, luteal phase defect, cervical factor, uterine 
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Fig. 5. Cumulative rate of pregnancy for male factor as a 
single factor. 
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Fig. 6. Expectancy of pregnancy (y) for a patient with male 
factor as a single factor who had not achieved pregnancy after 
x months. . 


factor, ovarian factor, and "others." The category of 
"others" includes those patients who achieved preg- 
nancy during the workup period but before the specific 
etiologic factors were identified. This group also in- 
cludes so-called "normal infertile couples" in whom no 
etiologic factors were found. 

The conventional pregnancy rate was calculated by 
dividing the number of patients who achieved preg- 
nancy by the total number of patients treated. In addi- 
tion, the expectancy of pregnancy was computed by a 
mathematical méthod described elsewhere! and used in 
other publications.” 3 That method can be summarized 
as follows. 

"Method of calculating the expectancy of pregnancy 
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Fig. 7. Cumulative rate of pregnancy for anovulation of cen- 
tral nervous system origin as a single factor. 
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Fig. 8. Expectancy of pregnancy (y) for a patient with anovu- 
lation of central nervous system origin as a single factor who 
had not achieved pregnancy after x months. 


at the initiation of therapy. Let the number of cases 
treated be N,, and the'number of patients who became 
pregnant in the first month following initiation of 
treatment be P.; then the rate of pregnancy in the first 
month R, = P,/N,. Let the number of patients left for 
follow-up, the number of patients who became preg- 
nant, and the number of patients whose follow-ups 
were terminated in the Xth month be Nx, Px, and Ty, 
then the rate of pregnancy for the Xth month will be: 


Px 


R. => 
; Nx-1 ad Py, 


ie T ; 


Hence, for a given patient, immediately after the initi- 
ation of treatment, the expectancy of pregnancy by the 
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Fig. 9. Cumulative rate of pregnancy for anovulation of in- MONTHS AFTER TREATMENT 


termediate origin as a single factor. 
Fig. 12. Expectancy of pregnancy (y) for a patient with tubal 
ANOVULATION-INTERMEDIATE factor asa single factor who had not achieved pregnancy after 
x months. 
100 (9 CASES) 


90 Xth month, f(x), will be: 

70 f(x) = Ry + (I-R;) Re + 

60 ue + (IRI) A-R o > (IER) Ree 
Using this formula, we can generate a graph (Fig. 1), 
which shows the cumulative rate of pregnancy as a 


function of the length of follow-up. 
Then, assuming a follow-up of indefinite length, we 
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a 
o 


ri can estimate the expectancy (theoretical ultimate rate) 
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MONTHS AFTER TREATMENT Expectancy of future pregnancy when pregnancy 


NEM ; a A i has not been achieved by a given month. If a patient 
P 10E pEEtanEy o PrE gN ANEY NYOTA DANA Amau- has not become pregnant by month x, then the expec- 

lation of intermediate origin as a single factor who had not 4 i 

achieved pregnancy after x months. tancy of pregnancy thereafter, g(x), will be: 
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M 50 
& 40 Results 
Ww 30 Pregnancy rate as a function of time. The overall 
K 20 pregnancy rate calculated by the conventional method, 
3 namely, the number of patients who achieved preg- 
s 10 d : 
x nancy divided by the number of patients treated, was 
3 IO 20 30 40 50 60 70 80 90 100 38%. On the average, these patients were observed for 
15 morths. ° 
MONTHS AFTER TREATMENT When the data were analyzed by the method de- 
? Fig. 11. Cumulative rate of pregnancy for tubal factor as a scribed above, with the assumption that the same m 
single factor. tients were followed up indefinitely, the expectancy 
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Fig. 13. Cumulative rate of pregnancy for luteal phase defect 
as a single factor. 
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Fig. 14. Expectancy of pregnancy (y) for a patient with luteal 
phase defect as a single factor who had not achieved preg- 
nancy after x months. 


of pregnancy was found to approach 64% in 6 years 
(Fig. 1). The 3896 pregnancy rate calculated by the 
usual method did correspond to the theoretical preg- 
nancy rate calculated by the mathematical expectancy 
formula at 15 months, the average follow-up period for 
this group of patients. As seen in Fig. 1, the upward 
trend of pregnancy continues, however, even after 15 
months until it reaches a plateau at a theoretical rate of 
64% ‘after 6 years. 

Frequency and pregnancy rates of various etiologic 
factors. Four hundred fifty-nine patients out of the 
636, namely, 72% of the patients, had a single etiologic 
factor responsible for their primary infertility. The 
remaining cases exhibited multiple etiologic factors. 
The frequency of the various etiologic factors in the 
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Fig. 15. Cumulative rate of pregnancy for cervical factor as a 
single factor. 
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Fig. 16. Expectancy of pregnancy (y) for a patient with cervi- 
cal factor as a single factor who had not achieved pregnancy 
after x months. 


patients who had a single etiologic factor is listed in 
Table I together with the conventional pregnancy rate 
and the expectancy of pregnancy* The most com- 
mon etiologic factor in this series was endometriosis. 
Twenty-five percent of the patients were found to have 
endometriosis. The pregnancy rate, calculated by the 
conventional method, was 31% whereas the theoretical 
expectancy of pregnancy with the assumption of in- 
definite follow-up was 52% (Figs. 3 and 4). 

The next most common etiologic factor was the male 
factor, which comprised 18% in this series. The preg- 
nancy rate calculated by the conventional method was 
38%, and the expectancy of pregnancy was 74% (Figs. 
5 and 6). Anovulation was the third most common etio- 
logic factor. This was divided into central nervous sys- 


ia 
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Table II. Endometriosis: Treatments 






No. of patients (rate of pregnancy [96] expectancy of pregnancy [ 96]) 


Oral 
Clomid | contraceptive | Surgery | Surgery and 
alone pills alone | testosterone 


Endometriosis 8 (25/40) - 10 (30/54) 1 (0/0) - - 1 (0/0) - 1 (0/0) 
(by history 
and pelvic 
examina- 
tion only) 

Endometriosis 5 (40/40) - 7 (0/0) - -= - 8 (12/50) 3 (33/33) - 1 (0/0) 
(ovary only) 

Endometriosis 19 (10/12) 1 (0/0) 91 (27/38) 3 (67/100) 1 (0/0) 6(0/0) 75 (37/64) 16 (19/21) 2 (0/0) 4 (0/0) 
(other) 










No Lysis of | Testasterone | Progestin 


Surgery and 
treatment. | adhesions alone alone 


progestin 






Diagnosis Other 





Table III. Male factor: Treatments 






No. of patients (rate of pregnancy [96] lexpectancy of pregnancy [96]) 











Artificial Artificial Thyroid 
insemination | imsemination | hormone 
donor husband treatment 










No 
treatment 


Testosterone 
Clomid | suppression 





Diagnosis 





Congenital absence of male - 1 (0/0) - - is e ai 
reproductive organ 
Azoospermia 8(0/0 31 (64/94) E 1 (0/0) E * " x 
Low count of sperm 37 (13/22) 21 (62/79) 7 (14/100) 9(44/100) 4 (0/0) 5 (20/20) — 1 (100/100) - 
Abnormal forms in sperm 2(0/0) - - - - f = = 
Low motility 1 (0/0) 1 (100/100) | (0/0) - - - = L- 
Infections 1 (0/0) - - - Š = E 1 (0/0) 
Others 2 (0/0) -= 2 (0/0) - =- = H x 





hMG: Human menopausal gonadotropin. 


Table IV. Anovulation—central nervous system: ‘Treatments 






No. of patient: (rate of pregnancy i iris of pregnancy [96]) 





hMG 


Diagnosis with hCG 





Pituitary-h ypothal- 10 (20/41) 1 (0/0) 1 (0/0) 22 (41/53) 3 (33/33) 12 (42/56) 1 (0/0) 2 (50/50) 
amic cause 

Stein-Leventhal syn- 1 (100/100) 1 (0/0) - 10 (30/61) 1 (0/0) 2 (0/0) - = 
drome 

Ahumada-del Cas- - - - = - 1 (0/0) - 1 (0/0) 
tillo syndrome d 

Major-minor psy- 4 (50/100) -= - 2 (0/0) - - - - 
choses, emotional 
shock, anorexia . 
nervosa s 

Other 5 (20/20) - - 3 (0/0) 1 (0/0) - ~ - 





LHRH: Luteinizing hormone-releasing hormone. hCG: Human chorionic gonadotropin. 


tem disorders and intermediate disorders. Thir:een tional method and the expectancy of pregnancy was 
percent of the patients had the former. Their conven- 48% (Figs. 11 and 12). Luteal phase defect was found 
tional pregnancy rate was 44% and their expectanev of in 796 of the cases and the pregnancy rate for this 
pregnancy was 7996 (Figs. 7 and 8). Intermediate dis- group was 46% by the conventional method; the expec- 
orders had a 296 incidence and those patients hid a tancy of pregnancy, however, was 58% (Figs. 13 and 
conventional rate of pregnancy of 67% and an expec- 14). The cervical factor was found in 5% of the cases. 
e tancy of pregnancy ef 83% (Figs. 9 and 10). The pregnancy rate was 26% while the expectancy of 


The tubal factor was found in 12% of the cases. The pregnancy for this group was 45% (Figs. 15 and 16). 


pregnancy rate for this group was 26% by the conven- The uterine factor was found in 2% of the cases. Such 
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Table V. Anovulation—intermediate: Treatments 









No. of patients (rate of pregnancy [96] expectancy of pregnancy [96]) 


Thyroid Adrenal 
hormone hormone Dietary Clomid with 
therapy therapy control progesterone 











No 


Diagnosis treatment 





Thyroid -= 3 (67/100) - - - 
Congenital virilizing adrenal hyperplasia - - 1 (0/0) - - 
Adrenal dysfunction - - 5 (80/100) - - 
Malnutrition - - - 3 (67/100) - 
Obesity - - - 4 (50/100) 1 (100/100) 
Other 1 (0/0) - - - - 


Table VI. Tubal factor: Treatments 









No. of patients (rate of pregnancy [96] expectancy of pregnancy [ 96]) 


Cornual implantation Fimbrioplasty 
No _ Lysis of 


HSG, Rubin's 
test, and/or 
endoscopy with 
methylene blue 





Peritubal adhesions 20 (15/100) 31 (39/52) - - - - 2 (100/100) 
Cornual block: 

Unilateral 4 (50/67) - 1 (100/100) -= - - - 

Bilateral 4 (0/0) - - 2 (0/0) - - - 
Ampullary block: 

(bilateral) 1 (0/0) - - - - - = 
Fimbrial block: 

Unilateral 4 (25/25) - - - - 1 (0/0) - 

Bilateral - - - - - 2 (50/50) - 
Combination of blocks 3 (0/0) - - - 1 (0/0) = 
Hydrosalpinx 4 (0/0) - - 1 (0/0) - 1 (100/100) 
Other 1 (0/0) - - - - - - 


HSG: Hysterosalpingography. 


Table VII. Luteal phase defect: ‘Treatments 


No. of patients (rate of pregnancy [96] expectancy of pregnancy [96]) 


Clomid Progesterone Clomid with hCG with 
Mas je) alone alone progesterone progesterone 





10 (40/52) 1 (0/0) 6 (17/17) 85 (43/56) 1 (0/0) 2 (0/0) * 
cases had a pregnancy rate of 33% and an expectancy the number of "cases" resulting from these calculations 
of pregnancy of 38%. The ovarian factor was respon- exceeds the actual number of single factor cases and, in 
sible for 196 of the cases and resulted in a pregnancy fact, exceeds the total number of cases studied. The 
rate of 33% and an expectancy of pregnancy of 33%. rates and expectancies obtained are summarized in 
The overall pregnancy rate, by the conventional meth- Tables II through X. Since the tables disregard the 
od for patients exhibiting a single etiologic factor, presence of other factors in combination with the listed 
was 3896; the overall expectancy of pregnancy was factor, the listed treatment may not necessarily repre- 
6466. sent treatment for the listed factor. E 
E Pregnancy rates by various treatment modalities. 
The computer analysis included calculation of the Comment 
pregnancy rate,and the expectancy of pregnancy for In 1956, Stone and Ward‘ reported a pregnancy rate , 
each etiologic factor by treatment modality. Those cal- of 27% in a study of 500 infertile couples. Jones and 3 
culations were performed for each etiologic factor Pourmand? studied 555 cases of primary infertility in e | 
tfeated by a certain modality, disregarding whether or 1962 and reported a pregnancy rate of 37%. This is 1 
not the patients had other etiologic factors. Therefore, close to the overall pregnancy rate of 38% found in our | | 
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Table VIII. Cervical factor: Treatments 









Conization, 





Antibiotic | or cryosurzery 


Dilatation 


3 (100/100) - 
28 (43/50) 


Stenosis 
Infection 1 (0/0) - 
Lack of 
mucus 
Cervical 8 (0/0) - 3 (0/0) 
hostility 
Faulty 1 (0/0) 
inter- 
course 


3 (67/67) 
4 (25/25) - - - 


l 
! 
I 






No. of patients (rate of pregnancy [96] lexpectancy of pregnancy [%]) 


cauterizamen | Estrogen 


1 (0/0) 3 (0/0) 7 (0/0) 1 (0/0) 1 (0/0) 5 (0/0) 
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Adrenal | Thyroid Artificial 
Condomand | hormone | hormone | insemination 
husband 


22 (41/61) - ~ - - - 


1 (100/100) 





Table IX. Uterine factor: Treatments 









Diagnosis 





Myoma 6 (17/17) 13 (38/53) 
Malignancy - - 
Other 8 (37/100) = 


No. of patients (vate of pregnancy [96] /expectancy of pregnancy [%]) 


No 
Myomectamy Progesterone 







(0/0) - 
- : (0/0) 
1 (0/0) - 


Unification 





2 (50/50) 





Table X. Ovarian factor: Treatments 





No. of patients (rate of pregnancy [96]/ 
expectancy of pregnancy [%]) 












Adrenal 
hormone 


therapy 










No 
treatment 


Clomid 


Diagnosis alone Other 





Tumors - - - 3 (9/0) 
Other 4 (75/75) 1 (0/0) 1 (0/0) - 





study. Generally speaking, pregnancy rates after ther- 
apy are understated by the use of an inadequate and 
variable follow-up period subsequent to therapy. The 
method described here in large measure overcomes 
these difficulties and makes it possible to use results of 
all cases studied, even when the cases are of different 
follow-up lengths. However, this method may tend to 
overstate success, if termination of follow-up oceurs be- 
cause of a realization of hopelessness on the part of the 
patient and/or physician. 

By using the method described in the “Material and 


method” section, it is possible to inform patients of 
the expectancy of achieving a pregnancy in the future. 
Fig. 2 is a curve which shows that the expectancy of 
pregnancy declines with time. This composite curve for 
all factors causing infertility (Fig. 2) indicates that pa- 
tients can expect a 64% chance of achieving pregnancy 
in the future. This expectancy, however, drops like a 
first-order decay curve and if a patient has not achieved 
pregnancy by 20 months, the future expectancy of 
pregnancy is about 30%. To apply this to an individual 
patient, it is of course necessary to look at the compo- 
nent curve based only on the specific cause of that pa- 
tient’s infertility (Figs. 4, 6, 8, 10, 12, 14, and 16). Such 
curves are extremely helpful in counseling patients. 

Tables II through X present the pregnancy rates and 
expectancies obtained from the various modalities of 
treatment. Thus, the documentation of pregnancy rate 
as a function of time as described here also provides a 
basis for comparison of various modalities of treatment 
for infertility. 
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Corticosteroid-binding globulin and estrogens in 
maternal and cord blood 


EMERY A.. WILSON, M.D. 
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M. JOE JAWAD, M.S. 
Lexington, Kentucky 


Corticosteroid-binding globulin (CBG) is produced by the liver in small concent-ations and binds 
steroids with high affinity. Its concentration in the blood is sensitive to endogeroüs or exogenous 
estrogens in a dose-response manner and serves as a biological assay-for estrogens. CBG 
concentrations were measured in sera collected from maternal and umbilical vein blood during labor 
and delivery and at elective cesarean section and correlated with endogenous estradiol and estriol 
concentrations. CBG and estradiol concentrations of maternal blood were significantly greater than 
that of the infant cord blood but estriol levels in cord blood significantly exceeded those of maternal 
serum. A highly significant increase in cord blood: estriol concentration was found following vaginal 
delivery compared to elective cesarean section, indicating an increase in adrenal activity due to the 
stress of labor. CBG levels correlated directly with maternal estradiol but not estriol Concentrations. 


Cord blood CBG concentration varied little despite a wide range of estrogen concentrations. The 
physiologic significance of CEG concentrations in maternal and fetal blood is discussed. 


(AM. J. OBSTET. GYNECOL. 135: 215, 1979.) 


IN 1958, Daughaday' electrophoretically demonstrated 
a plasma protein called corticosteroid-binding globulin 
(CBG) which interacts reversibly with steroids, particu- 
larly cortisol and progesterone. CBG, which has a mo- 
lecular weight of approximately 53,000, is present in 


small concentrations and binds steroids with high 
affinity.? The hepatic production and plasma concen-. 


tration of CBG vary directly with estrogen levels in a 
dose-response manner and serve as a biological assay 
for endogenous estrogen production. 
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Because of the difficulty in isolating CBG, the serum 
protein-binding capacity of cortisol provides a conve- 
nient and indirect measurement of CBG: During nor- 
mal pregnancy, CBG increases to three times its initial 
value by 32 weeks’ gestation and remains stable until 
term.? In this report CBG levels in maternal and cord 
blood are compared and correlated with serum concen- 
trations of endogenous estrogens. 


Material and methods 

Fifty-one patients with no prenatal complications 
were observed throughout gestation at the University 
of Kentucky Medical Center. Whole blood was ob- 
tained from 42 patients at the onset of labor. Following 
normal vaginal delivery, umbilical venous. blood was 
also obtained. For comparison, nine maternal and 
umbilical venous blood samples were collected at the 


215 


216 Wilson et al. 


Table I. CBG and estrogen concentrations in 
maternal and cord blood (mean + SEM) 


No. of | CBG Estradiol Estriol 

Blood | patients (mg/l). ` (nglml) (ng/ml) 

Maternal 49 640522 20.1512 15.341. 
Cord 42 10.8 x0.4* 9.1:0.7* 184. £1.23* 





*Significantly different from maternal values (p < 0301). 


Table IL. CBG and estrogen concentrations in 
maternal and cord blood (mean + SEM) at elective 
cesarean section, ` 


No. of CBG Estradiol 
patients | (mg/L) (ng/ml) 


Maternal 9 62.945.7 26.8 + 2.9 16.2 x14 
Cord. | 9 9.1: 0.9* 77-41. 72,5 x p.3* 





Blood 


+ 
+ 





*Significantly different from maternal values (p < 0301). 


time of repeat, elective cesarean section. All sera vëre 
stored at —20° C until assayed. All patients were celiv- 
ered of normal, mature infants at term. 

Corticosteroid-binding capacity of serum was nea- 
sured by the following technique: One-tenth milLliter 
of serum was stripped of its steroids by incubating-with 
0.6 ml of dextran-coated charcoal suspension fcr 30 
minutes in a water bath at 45? C. After centrifugation at 
2,500 x-g for 10 minutes, 0.5 ml of supernate was ob- 
tained. Purified cortisol standard (Steraloids Inc.. Wil- 
ton, New Hampshire, 80 ng, and tritiated cortisol New 
England Nucléar, Boston, Massachusetts), 10,000 zpm, 
was added to the specimen which was then incubard at 
37° C for 30 minutes and cooled at 4? C for 15 mirutes. 
Bound and free cortisol were separated by centri uga- 
tion at 2,500 x g following a 30 minute incubation at 
4° C with 0.6 ml dextran-coated charcoal suspe asion 
and the supernate containing cortisol-bound prcteins 
was counted in a liquid-scintillation counter. Ccrrec- 
tion of the nonspecific binding was obtained by incubat- 
ing 0.1 ml of patient serum with 0.6 ml of de»tran- 
coated charcoal suspension at 60° C for 30 minutes 
prior to addition of cortisol. The amount of nonspédfic 
binding was subtracted from the respective specanen. 
The intra-assay coefficient of variation for corti-oste- 
roid-binding capacity was less than 6%. 

Each molecule of CBG contains a single bindirz site 
for steroids.? By determining the molar concentzation 
of steroid bound, the concentration of CBG can te cal- 
culated and reported in milligrams per litér of plasma. 

Estradiol and estriol concentrations were mea.ured 
by direct radioimmunoassay methods previous-y de- 
scribed.* 5 The estradiol and ‘estriol zntisera were 
specific, cross-reacting less than 1% with other sstro- 





September 15, 1979 
Am. J. Obstet, Gynecol. 


gens, zncrogens, and progestins. The interassay coef- 
ficient »f variation for estradiol and estriol was less than 
12% ard the intra-assay coefficient of variation was less 
than 936. 


Resmits 

“The C3G and estradiol concentrations in maternal 
blood’ at the onset of labor were significantly greater 
than tkose of the infant cord blood but estriol levels in 


` cord Hood significantly exceeded those of maternal 


serum (Table I). The maternal CBG levels correlated 
with maternal endogenous estradiol (r = 0.550; p< 
0.01) Eut not with estriol (r = 0.158) concentrations. 

The CBG of cord blood varied little despite a wide 
range of estrogen concentrations. In cord blood, no 
correlztion between the CBG and estradiol (r = 0.223) 
or estrol (r = 0.208) concentrations was found. 

CBC end estrogen concentrations in maternal and 
cord Flood at elective cesarean section are given in 
Tablé <I. The relationships between maternal and cord 
blood 7a ues were similar to those obtained in patients 
exper£nzing spontaneous labor and delivery. The dif- 
ferences in values between maternal and cord blood 
were Eighly significant. 

A sl git but significant decrease in maternal estradiol 
concet.trations (p < 0.05) and a highly significant in- 
crease: in cord blood estriol concentrations (p < 0.001) 


` were roted in the group of patients experiencing spon- 


taneor.s abor and delivery when compared to patients 
underzoing elective cesarean section. 


Comment 

CBG is an alpha-1 giobulin produced by the liver in 
small ccncentrations relative to other proteins but 
binds steroids with high affinity. CBG production re- 
sponcs :o endogenous or exogenous estrogens in a 
dose-nesponse manner and its increase is not known to 
be.reated to other hormones. Maximum increase in 
CBG -oncentration occurs after approximately 14 days 
of est-ogen administration? and its half life is 5.3 days." 
Sandkerg and associates’ have shown that the increase 
in corcentration of CBG in response to estrogens is due 
to increased secretion by the liver and not to decreased 
turncve:. Because of the long half life and low vari- 
ability of CBG relative to the more widely fluctuating 
estrogen concentrations, CBG concentrations providea 
stable representation of endogenous estrogen effect. 

Est-ogens are the only steroids known to increase 
CBG zoncentration. The total pool of CBG in normal 
women s approximately 75 mg and imestrogen-treated 
women .s 225 mg.’ Secondary to the increase in endog- 
enou: estrogens, CBG increases threefold during preg- 
nanc*.? Its concentration may be low in complicated 
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pregnancies after the first trimester or in fetal death.? 

In nonpregnant patients, pharmacologic doses of es- 

trogens are required to increase CBG concentration.’ 
Maternal unconjugated estradiol concentrations were 


consistently higher than estriol concentrations. This re- - 


_ lationship was reversed in umbilical vein sera where the 
unconjugated estriol concentrations were some twel- 
vefold greater than estradiol concentrations, reflecting 
greater placental secretion of estradiol into the mater- 
nal compartment whereas greater estriol secretion is 
directed to the fetal compartment. Although conju- 
gated estrogens in maternal and fetal blood are much 
greater than unconjugated estrogens, the unconju- 
gated estrogens are reported in this study because they 
would better reflect the effect of biological activity of 
estrogens on the production of serum proteins. Es- 
tradiol and estriol concentrations obtained in this study 
were similar to the results reported by others.9-!! 
Maternal serum was collected at the onset of labor to 
avoid changes in maternal estrogens during parturi- 
tion, A slight but significant decrease in maternal es- 
tradiol was detected in these patients when compared 
to patients undergoing elective cesarean section. This 


decrease in estradiol is unexplained but it is consistent. 
with a decrease in maternal estradiol after 40 weeks" 
gestation reported by Turnbull and associates.'? Labor . 


may also alter fetal estrogens. Arai and colleagues” re- 


ported a 25% increase in estriol concentrations and es- , 


triol precursors between fetal scalp blood during labor 
and umbilical cord blood obtained at the time of deliv- 


ery. A similar increase in cord blood estriol concentra- 
tions following labor was detected in this study, indicat- : 


ing increased fetal adrenal function in reaction to the 
stress of labor. 

The corticosteroid-binding capacity of maternal sera 
at the onset of labor was significantly greater than that 
found in nonpregnant women. The CBG begins to in- 
crease during the first trimester, increases progres- 


sively until 28 to 32 weeks’ gestation, and then remains: 


stable until term.’ Estrogen concentrations during 
pregnancy follow much the same pattern but continue 
to increase after 28 weeks. The CBG in maternal sera 
significantly correlated with endogenous estradiol con- 
centrations but not estriol concentrations, indicating 
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greater biological activity of estradiol in comparison 
with that of estriol. CBG concentrations in umbilical 
vein sera were significantly lower than those of mater- 
nal sera and even nonpregnant sera (unpublished 
data). No correlation of umbilical vein CBG with es- 
tradiol or estriol was detected. This lack of correlation 
in cord blood may have two possible explanations. 
Large concentrations of the impeded estrogen, estriol, 
may effectively compete with estradiol.and prevent a 
rise in corticosteroid-binding globulin. Katz and Kap- 
pas” studied the effects of estradiol and estriol on 
plasma levels of CBG and found that estradiol in- 
creased CBG whereas estriol, even in large dosages, 
showed no effec-. However, the low variability of CBG 
found in cord blood despite a wide range of estradiol 
concentrations, in addition to the known evidence that 
the fetal and neonatal liver is enzymatically immature 
until approximately 6 months of life suggests that the 
fetal liver is incapable of increasing serum protein 
production in response to estrogens. 

The physiologic importance of increased CBG con- 
centration during pregnancy and decreased CBG con- 
centration in the fetus is presently unknown. Although 
the absolute amounts of total and free cortisol increase 
during pregnancy in maternal serum, so does the CBG 
concentration and the percentage of free metabolically 
active cortisol is unchanged throughout gestation. Al- 
though glucocorticoids have been reported to decrease 
the incidence of respiratory distress syndrome in new- 
born infants and, because estrogens increase the levels 
ot CBG in the circulation, the concentration of CBG 
and the binding of cortisol may be of importance to 
fetal lung maturity. However, Sybulski and Maughan” 
could find no correlation between umbilical cord 
plasma estradio! levels and cortisol levels. Further, we 
were unable to detect any correlation between estradiol 
and CBG concentrations in cord blood. The low CBG 
concentrations in cord blood may have physiologic 
significance in that the cortisol produced by the fetal 
adrenal during late gestation is largely unbound cor- 
tisol and is thus biologically active, which may facilitate 
maturation of tke fetal hing or possibly the initiation of 
labor. 
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Cadmium uptake by the rat embryo as a function 


of gestational age 


ROBERT A. AHOKAS, Pu.D. 
P. V. DILTS, Jr., M.D. 


Memphis, Tennessee 


Maternal bloód, liver, kidney, and placental and fetal (embryo) accumulation of cadmium (Cd), a 
known embryotoxic trace element, was investigated following a single oral dose of various amounts 
of Cd (10 to 1,000 ug/rat) as CdCl, containing '**Cd at days 6, 10, 14, and 17 of gestation. 
Twenty-four hours after Cd administration the rats were killed and the various tissues were counted 
in a gamma well counter for determination of Cd activity. Maternal liver and kidneys were the 
main target organs of Cd accumulation at all stages of gestation. Embryo levels of Cd were highest 
prior to formation of the functional placenta. After placental iormation, fetal Cd levels were 
decreased, while placental accumulation of Cd increased with increasing gestational age. The 
results indicate that the embryo accumulates the greatest percentage of ingested Cd between : 
implantation and placentation, the early period of organogenesis. The placenta apparently protects 
the fetus from exposure to this element during the last third of gestation. (AM. J. OBSTET. GYNECOL. 


135:219, 1979.) 


INJECTION of large doses of cadmium (Cd) into preg- 
nant laboratory animals causes congenital devel- 
opmental anomalies and/or fetal death." ? Long-term 
oral exposure to Cd also causes reproductive failures 
and fetal growth retardation.® * It is not known, how- 
ever, whether the effects on offspring seen in chronic 
oral exposure or those seen in acute exposures are re- 
lated to direct effects of Cd transferred through the 
placenta. By means of autoradiography, Berlin and 
Ullberg? were unable to detect placental Cd transfer in 
the pregnant rat prompting speculation that the pla- 
centa forms a barrier against feral exposure to Cd. 
Ferm and associates? demonstrated placental trans- 
fer of Cd in hamsters after a single intravenous injec- 
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tion of 0.5 mg Cd/kg on day 8 of gestation. They sug- 
gested that the placenta might block Cd transfer as it 
differentiates and matures. However, Sonawane and 
colleagues? observed that higher percentages of intra- 
venously administered Cd accumulated in the rat fetus 
with increasing gestational age and suggested that pla- 
cental permeability increases with development. More 
recently it has been demonstrated by in vivo perfusion 
that Cd crosses the guinea pig placenta with relative 
ease.? f 

Aside from industrial exposure most human expo- 
sure to Cd is in the form of long-term, low-level oral or 
pulmonary doses. Therefore we decided to reinvesti- 
gate placental transfer of Cd following maternal oral 
administration of low doses (16 to 1,000 ug) and the 
effect of gestational age on placental transfer. 


Material and methods 


Virgin female Sprague-Dawley rats were caged one 
to one with fertile male rats. Conception (day 0 of ges- 
tation) was confirmed by the presence of a vaginal 
sperm plug at which time the females were housed 
singly in plastic cages and fed a Cd-free basal mineral 
diet® and distilled drinking water ad libitum. Four 
groups of five to six pregnant rats each were lightly 
anesthetized with ether on day 17 of gestation and 
force fed a single dose of 10, 100, 500, or 1,000 ug Cd, , 
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` Table I. Placental and fetal levels of Cd 24 hours after maternal intragastric administration of various doses of 
CdCl, on day 17 of gestation* E . 










% Dose/gm fetus 3.5 € 0.8 x 1075 + 2.1» 1075 
% Dose/fetal 5.6 + 1.2 x 10** nid 1074 
: mass 
'. mpg/Cd/total 0.056 + 0.012 3.34 + 0.59 
fetal mass 
% Dose/gm 0.0205 + 0.0075 0. 0918: +0. 01c3: 
placenta 
96 Dose/total 0.118 + 0.045 0. 443 + 0.04 
placental mass a 
mag Cd/total 11.75 + 4.48 442.83 +41.1} | 


. placental mass 


NS: Not significant. 
*Each value is the mean + standard error. 


Flaternal Cd dose 


206: 74x 105 140+54x10 242 NS 
37859€x10* 240487104 313 NS 
18.90 + 4.08 24.00 + 8.72 579 P<0.01 
0.0808 Æ 0.C339 0.0312 + 0.0159 — 295 NS ^ 
0.377 x 0.151 0.102 + 0.020 407 P= 0.05 
1,884.0 + 753.6 1,017.8 + 199.9 P x 0.05 


3.86 


Table II. Maternal blood, liver, and kidney levels of Cd 24 hours after maternal intragastric administration of a 


single 100 ug dose on days 6, 10, 14, and 17 of gzstation* 


% Dose/gm whole blood 0:0008 + 0. 0008 0.0002 = 0.0001 
0.047 = 0.015 
0.055 = 0.005 







0.098 + 0.029 
0.062 + 0.011 


% Dose/gm liver 
% Dose/gm kidney 






0.0006 + 2.0004 — 0.0011 + 0.0002 0.99 NS 
0.045 + 3.014 0.810 + 0.048 14.77: P «0.01 
0.060 + 2.017 0.203 + 0.025 P < 0,01 


17.78 





_ *Each value is the mean + standard error. 


respectively. Doses of Cd, as CdCl, containing carier- — 


free Cd, were fed through a polyethylene stomach 
tube. Twenty-four hours after Cd administratior- the 
rats were killed and samples of maternal blood (camdiac 
puncture), liver, and kidneys were removed and placed 
in preweighed plastic gamma counting tubes. Feauses_ 


- were removed from the uterus, separated fronz the 


placentas and membranes, and placed in separate pre- 
weighed plastic gamma counting tubes. Tubes ‘vere 
reweighed for determination of tissue weight and. 


counted in an automatic gamma well counter (S-arle . 


1185). Aliquots of the dose solution were also couated 
for determination of dose activity. Tissue levels were 


calculated: as percentage of total dose and absolute 


amount of Cd aecumulated. 

Three additional groups of five to six timed preg- 
nant rats were fed the basal mineral diet and disilled 
drinking water ad libitum until day 6, 10, and 14, of 
gestation, respectively, at which time 100 ug of Cdecon- 
taining carrier-free Cd was administered intrigas- 
trically. After 24 hours the rats were killed anc. the 
maternal blood, liver, and kidneys.were removec and 
counted. Fetuses and placentas were removed from the 
animals dosed on days 10 and 14 of gestation. and 
counted separately, The entire conceptus was ren-oved 


^ 


from the uterus of rats dosed on day 6 of gestation and 
counted. ` 

Data o»tained were analyzed by standard analysis of 
variance. 


Results |. 


Fetal aad placeriial accumulation of Cd after mater- 
nal intragastric administration of various doses on day 
17 of gestation are presented in Table I. The percent- 
age of tctal dose accumulated’per gram of fetus and 
per total fetal mass were not significantly different at 
any dose The absolute amount of Cd accumulated by 
the fetal mass increased with increasing dose, however. 
The percentage of total dose accumulated per gram of 
placenta and per total placental mass was highest at the 
100 ug dose and decreased with larger doses. The abso- 


‘lute amount of Cd accumulated by the placenta 


reached a maximum at the 500 ug dose but decreased 
again at the 1,000 ug dose. This difference was not , 


statistically significant, however, due to a very high 
- standard error of the mean. These results suggest that 


placenta. Cd binding sites are saturated at the 500 ug 
dose and that the placenta is unable to accumulate 
more Cd while transfer of Cd to thé fetus continues 
with increásing dose to mother. 
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There was no significant difference in percentage of 
total dose accumulated per gram of maternal whole 
blood, liver, or kidneys at any dose at day 17 and these 
data are not presented. 

Fig. 1 illustrates the amount of Cd danua by 
the total conceptus (day 6) and embryos (fetuses) and 
placentas (days 10, 14, and 17) 24 hours after maternal 
administration of a single 100 ug dose. The functional 
placenta develops around day 10 to 11 of gestation 
after which embryo (fetal) Cd accumulation is greatly 
reduced. Placental accumulation of Cd, however, in- 
creases with increasing gestational age and maturation. 
These results support the hypothesis that the placenta 
acts as a barrier against fetal exposure to Cd, at least 
after a single oral dose. 

Maternal blood, liver, and kidney levels of Cd 24 
hours after oral administration of a 100 ug dose at 
various stages of gestation are listed in Table II. Ma- 
ternal blood Cd levels were low and not significantly 
different at all stages of gestation. Liver and, kidney, 
the principle target organs of Cd deposition, accumu- 
lated significantly larger amounts of Cd late in gesta- 
tion. This increase cannot be explained by this experi- 
ment and requires additional study. 


Comnient 


It has recently been demons:rated that Cd crosses 
the placenta relatively easily following maternal intra- 
venous injection of Cd salts,” * and these investigators 
concluded that the placenta does not provide a "pro- 
tective barrier" against fetal exposure to this toxic ele- 
ment. We observed very little Cd transfer to the fetus 
after formation of the functional placenta (Fig. 1), fol- 
lowing ora] administration (the major route of Cd in- 
take in humans). The placenta, however, accumulated 
Cd in increasing amounts with increasing gestational 
age. The difference in results may be explained by the 
fact that only 2% to 3% of ingested Cd is absorbed and 
retained” resulting in low circulating blood levels of Cd 
available for transfer to the fetus. Intravenous injec- 
tion, on the other hand, results in a large maternal/ 
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Fig. 1. Embryo (open bars) and placental (solid bars) levels of Cd 
(mean + standard error) 24 hours after maternal intragastric 
administration of a single 100 ug dose on days 6, 10, 14, and 
17 of gestation. 


fetal concentration gradient and rapid placental diffu- 
sion of Cd.5 

The large difference between placental and fetal Cd 
accumulation indicates that Cd in the placenta may be 
protein bound and unable to cross to the fetus. A Cd 
binding protein, similar to liver and kidney metal- 
lothionein, has been identified in the mouse placenta." 
Further study is needed to determine if placental pro- 
tein binding of Cd is a protective meckanism against 
fetal exposure to this element. 

The critical time of development when the embryo 
accumulates Cd ingested by mother appears to be be- 
tween implantation and development of the functional 
placenta (day 10 to 11 of gestation) which is also the 
critical period of organogenesis. During this period the 
conceptus is highly susceptible to the damaging action 
of teratogens such as Cd. Based on this study, the em- 
bryo is, therefore, most likely to be exposed to ingested 
Cd during the most critical period of organogenesis. 
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Adrenergic innervation of the human uterus 


Disappearance of the transmitter and transmitter-forming 


enzymes during pregnancy 
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CHRISTER OWMAN, Pu.D.,M.D. 
NILS-OTTO SJOBERG, Pu.D., M.D. 


Lund, Sweden 


The uterine adrenergic transmitter is in many animal species dramatically reduced during 
pregnancy, probably leading to a functional denervation near term. In order to clarify whether similar 
changes also occur in the human uterus, the adrenergic innervation of the isthmic myometrium 
during nonpregnant and pregnant conditions was analyzed by fluorescence histochemistry for 
demonstration of adrenergic nerves, and by quantitative measurements of ncrepinephrine and its 
synthesizing enzymes, tyrosine hydroxylase and dopa decarboxylase. At term pregnancy all 
fluorescent adrenergic nerves in the myometrium had disappeared, and the norepinephrine 
concentration had been reduced to almost zero. Parallel to this the activities of tyrosine hydroxylase 
and dopa decarboxylase were.markedly reduced. By contrast, the activity of the 
acetylsholine-synthesizing enzyme, choline acetyltransferase, was urchanged, indicating that the 
adrenergic system was selectively aifected. The results con‘irm that the adrenergic nerves in the 
human uterus, like those in uterine horns of laboratory animals, undergo funcamental changes in 
the ccurse of pregnancy. This probably reflects entirely different conditions for a sympathetic 
influence on the myometrium during the last two trimesters of pregnancy compared to the 
non-pregnant situation. (AM. J. OBSTET. GYNECOL. 135:223, 1979.). ` 


THE HUMAN UTERUS is well supplied with adrenergic 
nerves, which are located both around blood vessels 
and in close association with the bundles of smooth 
muscle cells.’ A clear regional variation has been estab- 
lished, the adrenergic nerve density being highest in 
the cervix.’ As evidenced from studies on electrical 
nerve stimulation in combination with pharmacologic 
receptor studies, the nerves are capable of exerting a 
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However, de- 
spite much suggestive experimental information on ` 
uterine adrenergic neurotransmission mechanisms, not 
only in various animal species but also in human be- 
ings? ? the physiologic role of the uterine adrenergic 
innervation is still unknown.” 4 

During advancing pregnancy the uterine norepi- 
nephrine transmitter is extensively retluced as revealed 
in (for example) rabbit? and guinea pig.? In the human 
uterus a corresponding phenomenon has been re- 
ported. for fluorescence microscopic studies? The 


motor influence on the myometrium.” * 


changes have been further analvzed in the guinea pig, 
chosen as a suitable animal model. It has been shown in 
this animal that the loss of the norepinephrine trans- 
mitter in the pregnant uterine horn* * takes place con- 
comitantly with extensive reductions in the activities of 
tyrosine hydroxylase and 3,4-dihydroxyphenylalanine 
(dopa) Cecarboxylase? two important enzymes in the 
neuronal norepinephrine synthesis. On the basis of this 
and from studies on the neuronal transmitter uptake 
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. mechanism,’ as well as electron microscopic invest ga- 
tions," we have suggested that the very marked dé- 
crease of tyrosine hydroxylase, dopa decarboxyEse, 
and norepinephrine i in the uterine horn at term peg- 
nancy is due to actual degeneration cf the myome -ial 
adrenergic innervation. In’ view of these remarkable 
features, which differ from the general concept af^a 
constant and stable supply of adrenergic nerve- to 
sympathetically ‘innervated, peripheral organs,. :he 
human uterine adrenergic innervation was investig--ed 
during nonpregnant- conditions and compared “sith 


term pregnancy by fluorescene microscopy. by chy mi-^ 


. cal measurements Of. the uterine norepinephrine 


transmitter, and by quantitative determination o£ the , 


activities of tyrosine hydtoxylase and dopa decar- 
boxylase. ; 


Materials and methods - 


` Myometrial tissue from the ventral isthmus was ob- 
tained from women in three different reprodu ive 
states: (1) six nonpregnant menstruating patients (72.16 
51 years of age, with one to three previous delivezies) 


subjected to abdominal total hysterectomy becaus= | of | 
uterine myoma, ‘adenomyosis, and/or preinvasive xar- - 
cinoma of the cervix; (2) two patients, in weeks. land’ 


15 of pregnancy, undergoing therapeutic abor3on, 
which was performed abdominally via a transvzrse 


-isthmic incision; (3) six patients in weeks 39 to 42 of. 


pregnancy, in whom cesarean section was undert: «en 


because of nartow pelvis, pre-eclampsia, or Feta: as-. 


phyxia. 


All patients were healthy and none used medica3ons. 
known to interfere with adrenergic or, choline-gic d 
transmitter metabolism. Scopolamine and morp-ine ' 


: : . . . i 
were given as preanesthetic medication. Routine znes- 


thesia was used, involving ‘intravenous’ thiope-tal, l 
suxamethonium, and pethidine, as well as inhalatica of , 
dinitrous oxide and oxygen. For patients undergzing -` 


. cesarean section, morphine was omitted as preznes- 
thetic medication, and the anesthesia described. was 
given according, to a special low-dosage obstztfic 
` schedule. 


Immediately after the myometrial isthic specanén, 


had been brought out, it was divided into foür parts. 
One was immediately frozén in a mixture of propane/ 
propylene at the temperature of liquid nitrogen, freeze 
dried, and further processed according to the mechod 
of Falck and Hillarp for the Hüoreseehee histochemical 
demonstration of adrenergic nerves." The send 
piece (only from the patients at term pregriancy was 
placed in ice-cold Krebs- -Ringer bicarbonate bvifer: 
Thin tissue slices Were prepared from this piece and 
incubated in the presence of a-methyl- norepinepL rine 
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(1 ug/ml cf incubation buffer) for 10 minutes as previ- 
ously described,’ and subsequently further prepared 
according to the Falck-Hillarp technique. The third 
specimen was put into ice-cold perchloric acid and 
processed for quantitative fluorometric estimation of 
tissue nor=pinephrine concentration according to the 
method o7 Bertler and associates as modified by Hag- 
gendal. ” The fourth piece was stored frozen (~ 90° C) 
and some days later homogenized in distilled water 
containing 0.1% Triton X-100. Aliquots of the homog- 
enate were, taken for radiochemical determination of 


‘the enzyrre activities of (1) tyrosine hydroxylase, mea- 


suring the formation of labeled dopa from labeled ty- 
rosine (2) dopa decarboxylase, measuring the con- 
version oZ labeled dopa to labeled dopamine? and 
(3) choline acetyltransferase, estimating the formation 
of labeled acetylcholine, from labeled acetyl coenzyme 
A and -choline chloride. The radioactive isotopes 
used: were: ?H- -tyrosine (L- -[side chain-2,8]-?H tyrosine, 
29 Ci/mM; Radiochemical , Centre, Amersham, En- 


gland), pz-2-4C- -dopa (81 mCi/mM; Radiochemical 


Cenzre, ‘Amersham, England), and “C- -acetyl CoA (55 
mCi/ mM; New England Nuclear, German Federal 
Republic). 

Thé. tyrosine hydroxylase and dopa decarboxylase 
activities cre expressed as femtomoles of *H-dopa and 
picomoles of 4C. -doparnine, respectively, ' formed per 
hour, and milligram of wet tissue. The choline acetyl- 
transferase activity is expressed as radioactivity (cpm) 

of " C-acetylcholine formed during 1 hour of incuba- 
tion and- -per milligram of wet tissue. In all determina- 
tions blank values were’ obtained by replacing the 
homogenate by an equal | volume of water. Determina- 
tions having counts equal to or less than blank values 
were considered to have no detectable activity. 

Observed differences i in mean values were compared - 
with Student’ s two-tailed t t test. 


Results 


` Histochemistry of ndarani norepinephrine. In the 
nonpregrant uterus a moderate -to largé number of 
fluorescent nerves, fulfilling the criteria for adrenergic 
terminals with an intense, green. fluorescence from a 
beaded ‘fiver structure were seen to run between bun- 


dles of myometrial muscle cells and blood vessels. In 


the second trimester the number and intensity of the 
nerves were reduced, and at term practically none was 
seen. The number of fluorescent nerves at term was 
not increased after the in vitro incubation of myomet- 
rial ‘slices for 10 minutes in the presence of a- 
methyl-norepinephrine. 

Tissuemorepinephrine concentration. From a level 
of 0.6 ug, gm of tissue in nonpregnant subjects, a shafp 
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reduction had occurred in the second trimester (two - 


observations). At term this decrease was even more 


pronounced and highly significant (p < 0.001) in com- -~ 


parison with the nonpregnant situation. The uterine 
norepinephrine concentration was at this stage only 
about 2% of that in nonpregnant patients (Fig. 1). 

Tyrosine hydroxylase activity. A decrease with ad- 
vancing pregnancy was found. At term the activity was 
13% of that in nonpregnancy (p < 0.001; Fig. D). — — 

DOPA decarboxylase activity. Similar changes as 
observed for tyrosine hydroxylase activity were ‘seen 
for that of dopa decarboxylase. At term pregnancy the 
latter enzyme activity was 14% pf that in nonpregnant 
subjects (p < 0.001; Fig. 1). 

Choline acetyltransferase activity. No significant 
differences were found (p > 0.05). At term, the choline 
acetyltransferase activity was 97% of that in nonpreg- 
nancy (Fig. 1). 


Comment 

In the present study the isthmic part of the human 
uterus was used in the various analyses, No adrenergic 
nerves were found in this region at term, consistent 


with previous findings? Not even after incubation in. 
the presence of a-methyl-norepinephrine could any | 
adrenergic nerves be visualized. Further, there was a . 
pronounced decrease in the concentration of norepi- , 


nephrine and in the two norepinephrine-synthetizing 
enzymes, tyrosine hydroxylase and dopa decarboxyl- 
ase. This is in accordance with findings from a corre- 
sponding study on the fetus-containing uterine horn of 
the guinea pig.5-? In this species the absence of adren- 
ergic uterine nerve fluorescence at term, even after 
loading the tissue with the transmitter analogue (a- 
methyl-norepinephrine), together with the pronounced 
reduction in the levels of norepinephrine as well as 


tyrosine hydroxylase and dopa decarboxylase, has been ' l 


suggested to be due to adrenergic axonal degeneration. 
This was further supported by the highly reduced 
axonal transmitter uptake mechanism? and by direct 
electron microscopic signs of nerve degeneration." ' 
During pregnancy the human uterus increases its 
weight about 30-fold and this weight gain is most 
predominant in the’ corpus region. Therefore,. al- 
though distended, the isthmic part is probably rela- 


tively less changed in weight. In view of this, the reduc- . 


tions'in the concentrations of norepinephrine, tyrosine 
hydroxylase, and dopa decarboxylase at term may de- 
pend not solely on an altered nerve-to-muscle ratio due 
to an increased muscle mass, but also on real reductions 
in the total uterine neuronal levels of the adrenergic 
tyansmitter and its synthesizing enzymes. The fluores- 
cence microscopic findings are consistent with this. 
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Fig. 1. Variations in norepinephrine (NE), tyrosine hydroxy- 
lase (TH), 3,4-dihydroxyphenylalanine decarboxylase (DDC), 
and choline acetyltransferase (ChAT) in human uterine tissue 
from the nonpregnant condition to mid and term pregnancy. 


' Values are given as means + S.E.; number of observations 


within parentheses. The decrease of NE, TH, and DDC inthe 
pregnant uterus was highly significant (p « 0.001) compared 
to the nonpregnant situation. No significant change was ob- 


served in ChAT. 


A miajor question when comparing the results on 
human tissues with the more detailed information 
from the animal model is to what extent the present 
material from patients corresponds to the situations of 
pregnancy and post partum as analyzed in the guinea 
pig. During pregnancy there are striking quantitative 
similarities between the guinea pig model and human 
subjécts regarding several parameters, i.e., the changes 
in endogenous norepinephrine and axonal transmit- 


‘ter uptake, tyrosine hydroxylase, and dopa decarbox- 


ylase.57? In the guinea pig the postpartum recovery of 
certain adrenergic functions, as reflected in these pa- 
rameters, is very slow and normal (virgin) contlitions 
are far from attained—at least not during the 6 month 
observation period."^? It is thus not immediately evi- 
dent wbether the material from the present nonpreg- 
nant patients (who were delivered as far back as 7 to 19 
years) correspond to material from fhe nulliparous or 


‘postpartum guinea pigs. A proper idea zbout this can 


be achieved only by analyzing myomeirial material 


. from nulliparous nonpregnant patients which, how- 


ever, for obvious reasons is difficult to obtain. 

The possibility that the reduction in the measured 
parameters also in the pregnant human uterus reflects 
extensive damage to the sympathetic nerves, perhaps 
even degeneration, is supported by several functional 
observations, such as myometrial supersensitivity at 
term for exogenous norepinephrine? and the inability 
at this stage of pregnancy to elicit adrenergic nerve- 
mediated responses in isthmic myometrial slices by 


- 
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transmural electric stimulation (Nakanishi and assi- 
ates? and unpublished observations). When the frd- 
ings are viewed in relation to the course of pregnar-y, 
itis not unlikely that the physiologic impairment of the 
myometric adrenergic mechanism will help to main ain 
a smooth-muscle quiscence during the growth of the 
conceptus. Moreover, when the nerve function is max- 
imally deranged at the time of delivery, the accompz ny- 
ing myometrial supersensitivity may contribute » a 
high degree of contractile activity under the influence 
of those humoral aminergic factors that may be in- 
volved in the process of parturition. It is possible aat 
the efficient uterine relaxation obtained by B-rece-tor 
agonists’ given during threatening premature lakor” 
can be looked upon as a support for. the’ physioE gic 
involvement of adrenergic mechanisms in myomezial 
contractility at the end of pregnancy. 

It has earlier been reported that the human uterus 
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receives a ‘cholinergic nerve supply.’ As the enzyme 
choline acetyltransferase is considered as a specific 
marker for cholinergic neurons, 6 the present demon- 
stration of significant activities of this enzyme further 
supports the presence of cholinergic nerves in the 
human uterus. It is noteworthy that the quantity of 
choline acetyltransferase activity was not changed at 
term pregnancy in contrast to the adrenergic enzymes 
studied. This points to an unchanged quantitative rela- 
tionship between the cholinergic nerves and the mass 
of uterine smooth musculature during pregnancy, 
which emphasizes that the pregnancy-induced neu- 
ronal impairment within the myometrium may be se- 
lectively associated with the adrenergic nerve com- 
ponent. 


The authors are very grateful for the skillful techni- 
cal assistance of Kerstin Fogelstróm. 
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Changes in 25-hydroxyvitamin D and 
24,25-dihydroxyvitamin D during pregnancy 


EDWARD O. REITER, M.D. 
GLENN D. BRAUNSTEIN, M.D. 


ALFONSO VARGAS, M.D. 
ALLEN W. ROOT, M.D. 


Tampa and St. Petersburg, Florida, and Los Angeles, California 


Serum concentrations of 25-hydroxyvitamin D (250HD) and 24,25-dihydroxyvitamin D 
(24,25(OH);D) were measured in a cross-sectional study of 94 normal pregnant women at various 
stages of gestation in order to assess the hormonal regulation of calcium hcmeostasis during 
gestation, The 40 week gestational period was divided into four 10 week quarters. 250HD 
concentrations were significantly below control levels (32.2 + 3.1 (S.E.) ng/ml) by the second 
quarter of pregnancy and were ever. lower at term. Serum levels of 24,25(OH);D did not decrease 
until the fourth quarter, when the mean concentration (0.8 + 0.1 ng/ml) was approximately one half 
the control values (1.5 + 0.3, p « 0.025). These data suggest that the metabolic pathways of 
vitamin D are altered during gestation, perhaps in response to increasing mother-to-fetus transport 
of calcium. There is decreased 24-hydroxylation and, in view of the lowered 25OHD levels, possibly 
increased production of 1,25-hydroxyvitamin D (1,25(OH);D). (AM. J. OBSTET. GYNECOL. 


135:227, 1979.) 


CALCIUM HOMEOSTASIS has been studied exten- ` 


sively in the pregnant woman because of its large de- 
mand by the fetus for skeletal growth.!-? Maternal con- 
centrations of immunoreactive parathyroid hormone 
(iPTH) increase in late gestation as the rate of fetal 
calcium accumulation accelerates.* Physiological alter- 
ations in maternal vitamin D. metabolism also occur 
during gestation as serum concentrations of 25-hy- 
droxyvitamin D (250HD) are lower and levels of 
1,25-dihydroxyvitamin D (1,25(OH),D) are higher in 
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pregnant than in nonpregnant women, changes that 
may enhance maternal absorption of calcium? *: 9 

The prohormone vitamin D is hydroxylated initial- 
ly at the 25 position in the liver and subsequently to 
either 1,25(OH)D or 24,25-dihydroxyvitamin D (24,25 
(OH) D;.* 7 25 OHD is the major circulating metabo- 
lite; 1,25(OH)D is formed in potentially hypocalcemic 
states, and 24,25(OH),D is the major dihydroxylated 
metabolite in the eucalcemic state.*: 7 25OHD levels 
have been examined during gestation in several small 
series:  ® and 24,25(OH),D has been measured in 
paired materral cord sera. We now report serum 
concentrations of 250HD and 24,25(OH),D in a cross- 
sectional study of 94 pregnant women at various stages 
of gestation. 


Methods 


Patients and samples. Serum samples were obtained 
during gestation from 94 middle-class, racially heter- 
ogeneous, southern California women who were re- 
ceiving 400 IU of vitamin D in a multivitamin prepara- 
tion. Duration of pregnancy was calculated from the 
date of the patient's last normal menstrual period or 
date of deliverv, assuming a 40 Week gestation. The 
sera were drawn at various times throughout the year 
and stored at —20? C until assayed. Control samples 
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Table I. Serum concentrations of 250HD and 24, *=(OH),D during pregnancy 





0-10 weeks (I) 
(N = 19) 


11-20 weeks (II 
(N—25). 


250HD 24.3 + 2.6* 18.2 + 1.3 
| U—p<0.04-—! 
1.5 + 0.3 14 x 0.1 


24,25(OH),D 





*In ng/ml, K+S.E. 






` 21-30 weeks (I) 31-40 weeks (IV) Controls 
- + (N = 25) We 25) (N = 16) 


32.2 + 3.1T 


1.5 + 0.3 


tSignificantly greater than II (p < 0. 0002), IH ee Et C04), and IV (p. < 0:002). . 


` {Significantly greater than IV (p < 0.0025). 


1 


were obtained from a similar group of 16 no-raal 


women. 


Materials. Standard 24R, ,25(OH), bos and: 25CHD; i. 


‘were provided by Dr. M. Uskokovic, Hoffma--La 
Roche, Inc., 
respectively. ®H-26,27)25OHD3; (specific activity .1.3 
Ci/mmol, Amersham Searle) was employed as tracer. 


(H-26,27)24,25(OH);D; was biosynthesized by in Mida cal 


incubation of @H-26,27)25OHD, with renal hone 


nates from chickens maintained on a high-calciurz, $ viz i 


tamin D supplemented diet." 


Radioassay procedures. 25OHD. and 24, 95(0-D,D E 
were measured by competitive protein binding ems . 


utilizing normal rat serum as the binding agent `H- 


25OHD, as tracer, and reference 250HD and 2525 xm 


(OH)jD; as standards.” ?H-250HD;: and "H-2 -25 
(OH);D; were employed to monitor recoveries. . 32,25 
(OH)D and 25OHD in lipid extracts of 0.6 ri,of 
serum were separated by chromatography on (74 ,by 
0.6 cm) columns of Sephadex LH-20.'* 2E: 


Data were analyzed by Student's two-tailed unpaired, . 


t test'and by. linear regression analysis with a Meroe 


programmable 1785 calculator. For statistical pur-eses ` 
levels of 250HD and 24,25(OH),D, „below the :én- ` 


sitivity of the assay were computed as 3.9 an- 0.8 
ng/ml, respectively, the lowest detectable. values x the 
assays. v 
Serum human chorionic gonadotropin (hCG) Jewels 
were measured in the pregnant women by the —xevi- 
ously described beta subunit radioimmunoassay. ==" 


Results 


The mean serum 25OHD level (Table I) durirz the 
second 10 weeks of pregnancy was significante less 
(p < 0.006) than in the nonpregnant women The, 
mean concentration of 25OHD in the first quamser of 
gestation was somewhat lower than control values the 
25OHD level was significantly less (p < 0.04) a the 
second quarter than in the first 10 weeks of preg-xency. 


and by Dr. J. Babcock, Upjohn, Zo., 


25OHD values did not differ between this group of 


southern California women in the last quarter of preg- 
nancy and a series of Florida women at term. Concen- 
trations cf serum 25OHD demonstrated a significant 


negative inear correlation with the duration of gesta- 


tion (G) (25OHD = 27.13 — 2.80 G; r= -0.35, p< 
0.001). The mean serum 24,25(OH);D level (Table I) 


was significantly: below the normal range in the last 


quarter cf pregnancy when values were only 53% of 
control (p < 0.0025). Levels of serum 24,25(OH)2D 
were. weakly, but significantly, negatively correlated 
with the duration of gestation (24,25(OH),D = 1.87 — 


|.0.24 G, r= —0.30, p < 0.006). 


The serum hCG concentrations were similar to those 


' ofiour previously published series.“ Neither 250HD 


nor. 24 ,23(OH)2D levels permeated with, the values of 


i serum hea. 


Comrrent 


Mean serum concentrations of 250HD in pregnant 


, women were significantly below values recorded in 
‘nonpregnant women between the second quarter of 


gestatior and term. These data are qualitatively similar 


` to those in the study of Turton, Stanley and Maxwell,’ 


but differ from those of Hillman and Haddad who 
did not £nd a decrement in 25OHD levels in a group of 
18 pregnant women. Although Dent and Gupta? re- 


.ported -hat concentrations of 25OHD in pregnant 


Caucasiens in London rose above control levels early in 
pregnancy, they declined during the remainder of ges- 
tation. Despite the rising levels of the vitamin D- 
binding protein which transports 25OHD during ges- 


. tation, concentrations of this metabolite are not af- 
' fected adpreciably as a low percentage of binding sites 


are occupied.” 
' Serum concentrations of 24, 25(OH),D have not been 
previously reported throughout pregnancy. 24-Hy- 


droxylaion occurs almost completely in the kidney and 


is the major metabolic product of 25OHD in eucal- 
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cemic and hypercalcemic states.» 7 In pregnancy, how- : 


ever, a constant placental transport of calcium from 
mother to fetus exists, especially in the last trimester. '~3 
Such a physiologic state in pregnancy should increase 
renal I-hydroxylation and diminish’ 24-bydroxylase 
activity; in fact, serum levels of 1,25(OH),D have been 
reported to be twice the nonpregnant values at the end, 
of the third trimester. 

Ina parallel condition of negative calcium balance, 
lactation, serum concentrations of 1,25(OH)eD also in- 
crease, '? 
la-hydroxylase activity, or secondary to the loss of 
maternal calcium into breast milk with consequent in- 
creased levels of iPTH. In the bird, prolactin as well as 


17, 18 


estrogen augments production of 1,25(OH),D.'-!9 


Marked elevations of serum estrogens and prolactin 
occur in the gestaticnal female, especially near term, 


perhaps because prolactin stimulates renal: 
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suggesting that a similar augmentation of 1-hydrox- 
ylase activity may occur in the human being. Addition- 
ally, the increased maternal levels of iPTH during the 
last trimester of pregnancy! may contribute to in- 
creased renal synthesis of 1,25(OH)D.5 * 

Of considerable interest is the involvement of 24, 
25(OH)D in fetal skeletal development. This metabo- 


lite is concentrated in the rat fetus even in vitamin 


D-sufficient states.” 24,.25(OH)D in picogram quan- 
tities stimulates synthesis of proteoglycans by isolated 
rabbit chondrocytes,” indicating its physiologic role in 
the metabolic activities of cartilage and therefore in 
skeletal formation. l 


The authors thank.G. Knox for her expert technical 
assistance and Dr. M. Uskokovic and J. Babcock for 
providing purified vitamin D metabolites. 
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1977 National survey of support in, space and dollars 
for departments of obste-rics and gynecology from 


their medical schools 


W. N. SPELLACY, M.D. 
S. A. BIRK, R.N., B.S. 
W. C. BUHI, M.S. 


Gainesville, Florida 


A questionnaire was sent to all chairpersons in otstetrics and gynecology departments in United 
States Medical Schools in the fall of 1977 seekinc information on the school's support of that 
department for the year 1977 in terms of space a :3 dollar commitments. A total of 113 schools 
were contacted; 106 responded (93.8%) and the’: ata were tabulated. There were no signifi icant 
differences between the private and state school sources. The average space commitment was 
9,277 + SEM 709 square feet and the average school budget was 441,023 + SEM 24,265 

f dollars/year. These data were adjusted for class + ize and provide the first data base-for assessing 
the adequacy of a medical school's commitment tz a department of obstetrics and 1d gynecology. 


(Am. ‘I OBSTET. ‘GYNECOL. 135:230, 1979.) 


AS MEDICAL schools become larger and more cm- 
plex it is increasingly more important for adminis- 
trators to remain aware of the needs and respon- 
sibilities of individual units within the school. The two 
basic elements of support to a department are its 
budget and space allocations. Long-range planaers 
must know the national trends in terms of these ~up- 
ports in order to be certain adequate resources are 
available for the next decade. There have beer- no 
prior national reviews of school support for depart- 
ments of obstetrics and gynecology. The purpos= cf 
this paper is to present data from a national survey of 
financial and space allocations to. department of 
obstetrics and gynecology for the year 1977. 

Methods ` ' 

A 15item questionnaire was developed which soaght 
information on the 1977 budget and space commit- 
ments of. medical schools to their departments of 
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obstetrics and gynecology. These questionnaires were 


_ mailed to 113 chairpersons in the United States in Oc- 
tober, 1977. After a 6 week time period there was an 


initial return of 64 completed forms and in November 
another mailing was done. Following that an additional 
25 forms were returned. A final mailing was completed 
in December and 17 more forms were returned. Thus 
106 (93.8%) of the schools responded to the ques- 
tionnaire and are included in the results.* 

All of these data were reviewed and where dis- 
crepancies éxisted the department chairperson was re- 
contacted 'for verification. In some categories fewer 
than 106 responses were tabulated. The data were then 
placed on punch cards and appropriately analyzed with 
a computer. For each item an analysis was made of the 
median, mean, standard deviation, and standard errors 
of the mean. Schools were categorized as to private or 
state supported and comparisons were made using 
Student t test for nonpaired data. Correlations were 
also made ‘with the medical student numbers, cur- 
riculum time, and faculty members of the individual 
departments. All probabilities were taken from two- 
tailed tables and only values of less than 0.05 were con- 
sidered significant. š Lb 

*The following universiy departments are not included in 
these data: University of Alabama at Mobile, University of 
California at Sar; Francisco, Case Western Reserve, Harvard, 
University of Kentucky, Loyola, and Vanderbilt. 
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NUMBER OF DEPARTMENTS 
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MEAN — 9277 SQ. FT. 
SEM. 709 





101-125 126-150 151-175 2175. 


SQUARE FEET X 102 


Fig. 1. Distribution cf total space in obstetrics and gynecology departments in United States medical 


schools for 1977 (N = 103). 


Table I.Distribution of space in obstetrics and gynecology departments in United States 


medical schools in 1977 (N = 103) 





School type 
State (N = 65): 
‘Mean 2,629 3,820 
SEM 190 531 
Private (N = 38): f 
Mean 3,680 4,941 
SEM 575 941 
p: 1.78 1.04 
P NS* NS 
Total (N = 103): 
Mean 3,017 4,239 
SEM 247 484 


1,226 





*NS: Not significant. 


: Results 

Space. The types of space allocated to departments 
were divided into five types: faculty office, research, 
teaching, administrative, other, and total. The statisti- 
cal studies for all schools as well as the division by state 
and private categories are shown in Table I. There is 
no significant difference between the state and private 
school types. Fig. 1 shows the distribution of total de- 
partment space for all schools and it is seen that the 
average allocation is 9,277 + SEM 709 square feet. 
This amounts to 78.1 + SEM 5.6 square feet/student/ 
year. The distribution of the research space for all 
schools is shown in Fig. 2. While the mean figure is 
4,239 + SEM 484 square feet there is wide variaton in 
this category w ith nearly one third of the departments 
Having less than 1,500 square feet. The total space 
committment per faculty member is 914.4 + SEM 97.8 
square feet. » 

Budget. The medical schools’ contributions to thé 


finandng of departments of obstetrics and gynecology . 


: were also divided into five categories: faculty support, 
secretarial support, expense, equipment, other sup- 





1,074 1098 . 8,270 
132 201 260 683 
1,541 1,895 1,409 11,000 
. 992 509 418 1,500 
098  . 1.50 0.63 1.66 
NS NS NS NS 
1,334 1,353 1,186 9.977 
. 183 299 219 709 


port, and total support. The source of the funds from 
the schools included state allocations, federal capitation 
awards, private endowments, special school education 
grants, general research support funds, and dean's 
practice overhead monies. The salary for residents was 
not included ir: these figures. The statistical studies of 
the dollar support for the 106 departments are 
shown in Table II, and it can be seen that there is again 
no significant differemce between private and state 
schools. The distribution of the total dollar support for 
all departments is shown in Fig. 3. There is a wide 
range of values with the mean being 441,028 + SEM 
24,265 dollars/year. The total support per student 
amounts to 3,639.2 + SEM 227.1 dollars/student/year. 
The distribution of the faculty, secretaria:, and expense 
components is shown i in Figs. 4 to 6. 


Comment 


In order for the departments of obstetrics and gyne- 
cology to carry out their funcüohs of teaching, re- 
search, and service in medical schools thev must receive 
adequate support from the administration in terms of , 
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Fig. 2. Distribution of research space in © dstetrics and gimecology departments in United States 


medical schools for 1977 (N = 99) 


Table II. Distribution of dollar support to departrxents of obstetrics and gynecology from United States 


medical schools in 1977 (N = 105) 


School type 
State (N = 67): : 
Mean 330,411 59,538 
SEM 21,768 4,957 - 
Private (N = 39): 
Mean 282,766 50,105 
SEM 32,000 6,970 
t 1.23 0.27 
p i NS NS 
Total (N = 105): p 
Mean 312,543 56,108 


SEM 18,189 4,051 





space and dollars, Since no prior national survey Tas 
been reported, it has not been possible to deterr-.ne 
the trends in distribution of thése resources over he 
past decades. In 1968, a review of the support for de- 
partments of medicine, surgery, and pediatrics vas 
done.! These data show that support to obstetrics znd 
gynecology departments by comparison is low, expe- 
cially when one considers the difference of nearly a 
decade of time between the surveys. Another nati-nal 
survey of obstetrics and gynecology departments has 
recently shown that while their teaching responsibi ities 
have increased during the past ten years in terms o the 
, numbers of students enrolled per year, there has also 
* been an increase in "the numbers of teachers (fa lty 
and residents), patients, and clinical space (beds).? This 


58,401  .' 12,119 29,937 464,219 
18,364 2,422 7,523 30,372 
51,025 : 21,447 23,774 401,767 
14,214 7,641 7,200 30,372 
“0.38 ; 1.41 ~ 0.59 . 1.24 : 
NS i NS NS NS 
55,625 3 13,620 27,888 441,028 
9,861 | 2,932 5,537 24,265 


I 
present report deals with commitments from the medi- 
cal schools of nonpatient care space and financial sup- 
port. These data were derived from a questionnaire 
which was sent to 113 chairpersons in the fall of 1977 
and which was completed by 93.8% (106) of those con- 
tacted. 

The results of the present survey show that the pri- 
vate and state schools commit similar resources to their 
departments of obstetrics and gynecology. In addition, 
there is a relationship between the amount of support 
to the department and the total number of medical 
students to be taught each year. This*relationship al- 
lows cne to assess a unit's teaching responsibilities 
(medical student class size) to determine if the allocated 
school resources (space and money) are adequate. The 
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Fig. 3. Distribution of total dollar support for obstetrics and gynecology departments from United 


States medical schools in 1977 (N = 106). . 
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Fig. 4. Distribution of faculty support dollars to obstetrics and gynecology departments from United : 


States medical schoo:s in 1977 (N = 104). 


calculations of support needs can be made with the 
following two formulas: 

(1) number medical students/year X 78.1 (XSEM 

5.6) = space support (square feet) 
(2) number medical.students/year X 3639.2 (£SEM 
227.1) = money support (dollars) 

Thus a department with 100 medical students per 
class would have an average of 7,810 square feet of 
total'space and 363,920 total dollar support from a 
school, whereas a department with 200 medical stu- 
dents per year would have an average of 15,620 total 
square feet and 727,840 total dollar support per year. 

Itshould be pointed out that while the average teach- 
iwg responsibility (clerkship time) for departments of 
obstetrics and gynecology is similar to that for several 


of the other specialties such as pediatrics, medicine, 
and surgery, the schools commitments to obstetrics 
and gynecology units tend to be considerably less. In 
the survey of 1966 to 1969, the median school supports 
of departments of medicine and surgery were 475 and 
491 thousands of dollars per year, respectively.! This is 
about equal to that reported for obstetrics and gyne- 
cology departments a decade later. Space commitments 
are also significantly less for obstetrics and gynecology 
departments. In the 1966 to 1968 review of total space 
commitments to departments of medicine and surgery 
the median figures were 24,000 and 20,000 square feet, 
respectively.! These figures are considerably more than 
those reported for obstetrics and gynecology depart- 
ments ten years later.’ 
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Fig. 5. Distribution of secretarial support dollars to obstet--cs 
and gynecology departments from United States mec zal 
schools in 1977 (N = 99). d 


The importance of these data is in two major are as. 
First, they provide for the first time a comprehenctve 
evaluation of American medical schools’ commitments 
of space and dollars to departments of obs:etrics ad 
gynecology. These data can now serve as a refere-ce 
point for deans and department chairpersons in de- 
termining the current and future needs of their irdi- 
vidual departments. Hopefully, those departm ats 
with less than the average commitments can now ase 
these results to justify their requests for reallocatio a of 
school resources, Second, as faculty begin to look athe 
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Fig. 6. Distribution of expense support dollars to obstetrics 
and gynecclogy departments from United States medical 
schools in 1377 (N = 106). 


chair position of departments, they can have a refer- 
ence data dase for determining the needs of each de- 
partment. 


We thank all of the department chairpersons who 
provided the data used for this study. In addition we 
thank Dr. Ron Marks for the statistical analysis of these 
data. 
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The impact of midtrimester abortion techniques on 


patients and staff 
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We studied 250 midtrimester abortions by dilatation and extraction (D and E) under general 
anesthesia and compared them with abortions by the intra-amniotic injection of prostaglandin | 
(amnio) in order to assess the physical and emotional changes experienced by patients and staff 
under the different circumstances represented by each procedure. We found patients undergoing 

D and E abortions had fewer physical complications and described the procedure as minor surgery 
which went smoothly. The patients who had amnio abortions had more pain and reacted with more 
anger and depression afterward. Nurses were more disturbed by amnio abortions in which they 
played major roles in suppcrting the patient as well as in her abortion. Physicians reported the 

D and E procedures to be emotionally difficult which may limit the adoption of this procedure despite 
its value to patients. (AM. J. OBSTET. GYNECOL. 135:235, 1979.) 


MIDTRIMESTER abortions currently represent 11% of 
all abortions obtained in the United States.! Previous 
reports have indicated that midtrimester abortion by 
dilatation and extraction (D and E) may be as safe or 
safer than by intra-amniotic (amnio) methods using 
hypertonic saline solution or prostaglandin.” 3 

Despite this information many gynecologists seem re- 
luctant to change from amnio methods of midtrimester 
abortion to the D and E method. The two procedures 
have markedly different effects on patients and medi- 
cal personnel; change from the amnio to D and E 
methods shifts some of the emotional problems of the 
abortion away from the woman and onto the physician. 
This paper is an analysis of 250 cases of midtrimester 
abortion by D and E, and of the differential impact of 
D and E and intra-amniotic prostaglandin procedures 
on patients, nurses, and physicians. 
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Material and methods 


Midtrimester abortions by D and E were performed 
on 250 consecutive women seeking abortion with preg- 
nancies from 14 to 20 weeks from the last menstrual 
period (LMP)(Table I). Laminaria were introduced 
into the uterine cervix 12 to 24 hours in advance of 
abortion for gradual dilatation, and the procedures 
were done under general anesthesia without overnight 
hospitalization. Special ovum forceps* were used for 
extraction; vacuum aspiration and curettage completed 
the abortions. Intravenous oxytocin was used during 
the procedure to ensure maximal uterine contraction: 

During the course of this study a small number of 
patients had midtrimester abortions by amnio methods 
at our hospital These were patients or the authors 
whose pregnancies were judged to be, too far advanced 
for the D and E method (21 to 23 weeks from LMP) or 
patients of another physician who did not perform 
D and E abortions. These abortions were initiated by 
intra-amniotic prostaglandin injection and intracervical 
laminaria, leading to labor and the expulsion of a dead 
fetus. These amnio patients formed a contrast group 
for our psychological study. 

The psychological study evaluated 3(' consecutive 
patients who were candidates for the D and E proce- 


*Sopher ovum forceps, available thfough Rocket of Lon- 
don, Branford, Connecticut. 
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Table I. Duration of pregnancy from LMP in 250 
D and E abortion patients 


Weeks from LMP 96 of patient. 


14-15 52 21 
16-17 106 42 
18-19 72 29 
= 20 20 8 


dure and 20 consecutive patients who were to L=ve 
amnio abortions (Table II). Six women, three from 
each group, failed to return for follow-up. The subEcts 
filled out a demographic and attitudinal questionnaire 
and a Profile of Mood States Scale* before aborton. 
'Three weeks after abortion they filled out.a secznd 
attitudinal questionnaire and a Profile of Mood States 
Scale, as well as an Impact of Events? measuring re- 
sponse to a stressful event. Twelve of the D and Eznd 
nine of the amnio patients were also interviewed fo- an 
hour by a woman psychiatrist (N. K.) at follow-u- to 
discuss the subjective response to the abortion. Ir ad- 
dition, she interviewed the physicians performing “oth 
types of abortions (N = 4) and had individual irer- 
views and discussion groups for nurses involve in 
abortion care both on the hospital floors and in the 
operating room (N = 65). 


Results 


Surgical techniques. Complications in the 250 
D and E procedures were few, and were comparate to 
previously reported complication rates fer D ari E 
abortions in the study reported by Grimes from the 
Center for Disease Control (Table III). The mean 
operating time was 10 minutes (range 3 to 40 min..tes) 
and the mean estimated blood loss was 150 ml (r=nge 
80 to 700 ml). One patient required transfusion o one 
unit of packed cells. 

Psychological reactions. 

Patients. Prior to the abortion, there were nc sig- 
nificant differences between the two groups of the 
questionnaire except that the amnio patients "were 
further along in their pregnancy (mean of 19.7 weeks) 
than the D and E group (mean of 16.8 weeks? Re- 
sponse patterns to subscales on the Profile of M- 5ods 
Scale were similar except that patients anticipating an 
amnio abortion were significantly more tense (t ——!/s; 
p < 0.03). 

Three weeks after abortion, comparison o^ the 
groups showed that the amnio and the D and E pzients 
had significantly different experiences. On the ques- 
tionnaire, using chi-square analysis for comparir= dif- 
ferences between groups, the D and E group ind-cated 
that the procedure went more smoothly (x? —19.3; 
p < 0.00001) and was experienced more as mina sur- 
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gery (X? = 12.1; p < 0.0005). The amnio group noted 
that the procedure hurt much more than they expected 
(x? = 12.6: p < 0.0004) and was experienced more like 
a labor or loss of a child (x? = 14.8; p « 0.0001). On 
the Profile of Mood States Scale, using analysis of 
covariants to adjust for the pretest scores, the D and E 
patients were now significantly higher on vigor (F — 
3.3; p < 0 04) while the amnio patients noted more de- 
pression {F = 2.9; p< 0.05) and anger (F = 3.0; 
p «€ 0.05). A lingering sense of guilt was reported by 
none of the D and E patients and 2475 of the amnio 
patients (x? = 4.4; p < 0.03). On the Impact of Events 


‘Scale, the mean endorsement of intrusive symp- 


tomatology was not different but the amnio patients 
had a much higher spread in response levels (F = 5.3; 
p « 0.0001). 

In the »atient interviews, the D and E was seen as 
helpful in getting through an ambivalent situation and 
tended tc reinforce pre-existing denial. The use of 
general aaesthesia led to an experience which was de- 
scribed as "like a dream" and "out of my hands." The 
D and E patient was consciously aware of avoiding the 
implicaticns of the procedure and rarely asked for any 
details. 

The woman who went through a'prostaglandin 
amnio abortion had a long and painful experience 
which made it generally impossible for her to turn away 
from the reality of her choice. Most of the amnio sub- 


_ jects described the product of labor as a “baby” and 


multiparous women found the unremitting quality of 
the labor pain more difficult than childbirth. Anger at 
the attemding physician for being unavailable was 
prominent. For the amnio women there was also the 
sense of having confronted the true issues, even if 
mourning was the result. 

Nurses. The experience of participating in any abor- 
tion procedure goes directly against the medical em- 
phasis on the preservation of life. On the gynecology 
hospital door amnio abortions are viewed by the nurses 
as the most upsetting experiences which occur and a 


` symbol cf abandonment by the medical staff. The ward 


nurses' comments speak clearly to the point of being 
left to cope with an upset patient who delivers late at 
night. The house staff, although technically available, 
made clear their preference to be in the delivery room 
where “Eve births" occur. The nurses found the physi- 
cal contact with the fetus particularly difficult; «t 
reminded them of the "premies" just down the hall 
and made them uncomfortable about their own poten- 
tial future pregnancies. Light staffing on the night 
shift made a totally voluntary system of participation 
difficult. ' ° 
For the operating room nurses, there is a more evi- 
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Table II. Comparison of demographic characteristics of patients in psychological study (N = 44) 





Variable D and E patients 
(mean) (N = 27) 
Age ` ` 21.4 
Years of education 12.7 
Weeks since LMP 16.8 
No. previous pregnancies 1.0 
Number of previous abortions 0.4 


NS: Not significant. 


Amino patients 
(N = 17) 


Significance 
21.0 NS 
12.00 NS 
19.7 <0.001 
1.0 NS 
0.3 NS 


Table III. Complications of 250 D and E abortions: Comparison with Joint Program for the Study of 


Abortion/Center for Disease Control (JPSA/CDE) ata? 





"Cervical injury 3 1.2 1.16 

Uterine perforation 0 0.0 0.32 

Uterine hemorrhage 2 0.8 0.71 

Fever of 38? C for 4 1.6 1.34 
=] day (outpatient) 

Endometritis with hospitalizaticn 3 1.2 0.85 

Repeat curettage in operating 4 1.6. 0.90 


room or emergency room 


dent freedom of choice about participation in the pro- 
cedures and also.more support from the physician who 
is present and who bears primary responsibility. The 
D and E procedure was described as distasteful and 
many nurses preferred noninvolvement. Nurses who 
did participate felt best when they had some time to get 
to know the patient prior to anesthesia. The discussion 
meetings generated a plan of active support for the 


patients both before and after the procedure as well as ~ 


open acceptance of the right of individual choice about 
participation. l 

Physicians. Physicians tend to find the emotionally de- 
fensive late abortion patients difficult to deal with and 
may welcome the relative noninvolvement that the 
amnio procedure offers them. A physician who did 
amnios but not D and Es said, “Killing a baby is not a 
way I want to think about myself.” The two physicians 
who have done all the D and E procedures in our study 
support each other and rely on a strong sense of social 
conscience focused on the health and desires of the 
women. They feel technically competent but note 
strong emotionai reactions during or following the 
procedures and cccasional disquieting dreams. 


Comment 


* Our experience with the D and E method for mid- 
trimester abortion contrasts favorably to our earlier 
results with a similar number of intra-amniotic prosta- 
glandin cases. In our institution 11% of amnio abor- 
tions resulted in blood loss exceeding 500 ml and 3496 
ifi incomplete abortion requiring instrumental removal 


of the placenta. We are convinced that the D and E 
technique is safer, less painful, quicker, rnore conve- 
nient, and less expensive than amnio methods. 

Despite these advantages, physicians seem to be slow 
in changing to the D and E method. Their hesitation 
may be related to difficulty with the psychological prob- 
lems raised by the fetal dismemberment in the proce- 
dure. Moreover, the technique requires the invasion of 
the pregnaht uterus at a time when conventional wis- 
dom has suggested that serious complications would 
ensue. For these reasons only a small number of physi- 
cians have been willing to perform D and E abortions. 

New techniques of abortion may relieve this prob- 
lem. Stubblefield and colleagues‘ recently reported that 
pregnancies up to 16 weeks from LMP can be effec- 
tively aspirated with a cannula 15.9 mm in diameter. 
They suggested that such a procedure might be more 
acceptable to gynecologists than fetal dismemberment 
by forceps. . 

The physician doing D and E abortions should be 
very familiar with abortion procedures, have special 
instruments for fetal removal, and should have had 
instruction in the D and E technique from an experi- 
enced operator. In addition, physicians will need un- : 
derstanding from their medical community and sup- 
port from their surgical team. Conversely, the docter 
who feels isolated or condemned, or who is not familiar 
with each patient's story, may experience increased 
emotional distress and fear of technical problems. 

Women who delay the decision fo abort have a back- 
ground of greater psychopathology? and have dif- 
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ficulty with decision making.” They often lack sesial 
' supports and have chronic difficulty with contra=p- 
tion. They represent the two ends of the age sec- 


trum—young adolescents overwhelmed by a Erst 


pregnancy and older women who are ambivalent azout 
the emotional and economic costs óf an additinal 
child. 7 

The D and E procedure allows the patient to con- 
tinue her characteristic pattern of denial and hee a 
smooth psychological course. Thé amnio procedure, 
which often is a frightening experience of pain, Teral 
expulsion, and medical complications, makes, more 
likely a reaction of hostility and depression. 

D and E procedures in the operating: room are zuick 
and allow for a spirit of cooperation in the care af the 
patient by all involved. This can occur when the zargi- 
cal team is thoroughly oriented and participat.on is 
voluntary for all members. Amnio abortions often re- 

, quire protracted and intense nursing care with =hysi- 
cian involvement only i in emergencies. The floorAurse 
must deal with the expelled fetus; even nurses ir favor 
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of abortion find this a lonelv and difficult task. Timing 
of labors for the day shift and greater attention to ade- 
quate ana'gesia would be helpful to the nursing service. 

Hopefully, the number of midtrimester abortions 
necessaryin the United States will continue to decrease. 
However, the recent suspension of federal funding for 


‘abortion may mean that more women are unable to 


obtain abortions in the first trimester and-will need the 
more difficult and expensive midtrimester procedures. 
Itis apparent t that the D and E procedure has a number 
of advan-ages and under appropriate circumstances is ` 
of clear benefit to the patient in comparison to amnio 
abortion Ethically speaking once the difficult decision 
is made :o terminate a pregnancy in the midtrimester, 
the meaas of carrying it out do not differ except in 
relation to the safety and comfort of the patient. We 
must coatinue to investigate the best YS to perform 
this stressful task. 


: William Alvarez, M.A., was a statistical consultant. 
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MANAGEMENT 


The Sonicaid FM3R Fetal Monitoring System 
Measures Lahor Effectiveness. 


Our new Uterine Activity 
Integral (UAI) Module, available 
only with the Sonicaid FM3R, 
quantifies the amount of uterine 
“work” performed every 15 
minutes as an index to the effec- 
tiveness of labor. 

















Plateau at right is sum of uterine work done in 
15 minutes. 


Singly, neither frequency, 
nor intensity, nor duration of 
contractions precisely reflect 
the effectiveness of labor. In- 
stead, our UAI module adds up 
all these factors and records the 
sum every 15 minutes. Research 
has demonstrated the value of 
this'quantitative approach in 
evaluating the progress of labor 
and in determining the mini- 
mum effective dóse of oxytocic 
agents. (Ask us for details.) 
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The modular FM3R 
is available with or 
without the storage cart. 


The Sonicaid FM3R also gives 
you simpler, more trouble-free 
operation. The mode-fault in- 
dicator and the multifunction 
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test button virtually let the unit 
troubleshoot itself. At least 

15 minutes of chart record is 
visible on Z-fold paper that 
really folds. And at 3 cm/min, 
a paper pack lasts 25 hours, 
eliminating frequent paper 
changes. In addition, FHR and 
IUP are presented digitally. 
Also, the ECG and Doppler 
waveforms are presented on a 
non-fade oscilloscope. 

As with all Sonicaid in- 
struments, you get Sonicaid’s 
advanced design Doppler ultra- 
sound circuitry for accurate 
external monitoring with 
minimal artifact. 


For information on or a dem- 
onstration of the FM3R or 
other Sonicaid ultrasound 
instruments for obstetrics, 
write or phone. 
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Box 714 LA Fredericksburg, 
VA 22401 « TOLL FREE: 
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The ten-year cumulative author and 
subject index to volumes 100-129 
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GYNECOLOGY is now available for ur 3 
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T and comprehensive reference guide to E. 
a over 28,000 pages of authoritative 
à articles published in the Journal TEN-YEAR CU i ; 
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he Journal” is the oldest specialty journal ; 
E devoted to obstetrics and gynecology. E E 
he : r THE C. V, MOSBY E" 
E Now these influential papers, SERONT, E 
i appearing between 1968-1977, have 
- been cross-referenced to include 
ly over 23,100 subject entries. Each 
i entry lists the complete article title, 
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WARNING 
THE USE OF PROGESTATIONAL AGENTS DURING 
THE FIRST FOUR MONTHS OF PREGNANCY IS NOT 
RECOMMENDED. 

Progestational agents have been used beginning with the 
first trimester of pregnancy in an attempt to prevent 
habitual abortion or treat threatened abortion. There is no 
adequate evidence that such use is effective and there is 
evidence of potential harm to the fetus when such drugs are 
given during the first four months of pregnancy. Further- 
more, in the vast majority of women, the cause of abortion is 
a defective ovum, which progestational agents could not be 
expected to influence. In addition, the use of progestational 

nts, with their uterine-relaxant properties, in patients 
with fertilized defective ova may cause a delay in spontane- 
ous abortion. Therefore, the use of such drugs during the 
first four months of pregnancy is not recommended. 

Several reports suggest an association between intrauter- 
ine exposure to fedi sex hormones and congenital anoma- 
lies including congenital heart defects and limb reduction 
defects. One study estimated a 4.7fold increased risk of limb 
reduction defects in infants exposed in utero to sex hor- 
mones (oral contraceptives, hormone withdrawal tests for 
frena , or attempted treatment for threatened abortion). 

me of these exposures were very short and involved only a 
few days of treatment. The data suggest that the risk of limb 
reduction defects in exposed fetuses is somewhat less than 1 
in 1000. 

If the patient is exposed to Provera (medroxyproges- 
terone acetate) during the first four months of pregnancy or 
if she becomes regnant while taking this drug, she should 
be apprised of the potential risks to the fetus. 
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uh were malignant. 
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likely to undergo thromboembolic disease without evident cause as 
nonusers. The American study indicated that the risk did not persist 
after discontinuation and it was not enhanced by long continued 
administration. 
PRECAUTIONS: A pretreatment physical exam should include 
special reference to breast and pelvic organs and a Papanicolaou smear. 
This drug may cause fluid retention, therefore, observe carefully 
patients with conditions influenced by fluid retention such as epilepsy, 
migraine, asthma, and cardiac or renal dysfunction. In irregular 
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adequate diagnostic measures. Advise pathologist of therapy when 
submitting relevant specimens. Carefully observe patients with history 
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Any possible influence of prolonged therapy on pituitary, ovarian, 
adrenal, hepatic, or uterine function awaits further study. Decreased 
glucose tolerance has been observed in a small percentage of patients 
on estrogen-progestin combinations, therefore, carefully observe 
diabetic petens receiving progestin therapy. Age constitutes no 
absolute limiting factor, alt ough onset of climacteric may be masked. 
Because of the occasional occurrence of thrombotic disorders (throm- 
Pop ob pulmonary embolism, retinal thrombosis, and cerebrovas- 
cular disorders) in patients taking estrogen-progestin combinations and 
since the mechanism is obscure, the physician should be alert to the 
earliest manifestation of these disorders. (See Patient Information for 
complete prescribing information.) 
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The. influence of scalp sampling c on the cesarean 
section rate for fetal. distress 


RICHARD W. ZALAR, Jr., M.D. 
EDWARD J. QUILLIGAN, M.D. 
Los Angeles al 


One year's obstetric experience at Los Angeles County- University of Southern California Medical 
Center was reviewed and compared with previous years. The incidence of cesarean section for fetal 
distress is low and has remained constant over the past 7 years. Periodic changes and decreased 
baseline variability of the fetal heart rate accounted for 39% of the diagnoses of fetal distress in this 
group. Scalp sampling clarified the diagnosis of fetal distress and prevented unnecessary cesarean ' 
section. Compromised perinatal outcome in the >2,500 gram weight croup was confined to those 
who were monitored, had indications for monitoring, or had identifiable prospective risk factors, with 


rare exceptions. (AM. J. OBSTET. GYNECOL. 135:239, 1979.) 


THERE HAS BEEN a significant increase in the cesar- 


ean section rate in the past two decades. In the 1950s- 


cesarean section rates of 5% to 7% were unusual. 
Today many institutions report a cesarean section rate 
of 15% or greater. Some of this increase has been at- 
tributed to the introduction of continuous fetal heart 
rate monitoring. Haverkamp anc colleagues, in a 


study of high-risk patients, reported a cesarean section ` 


rate for fetal distress that was 7.4% in the patient man- 
' aged by continuous fetal heart rate monitoring as op- 


posed to a 1.2% cesarean section rate for fetal distress. 


in patients managed by auscultation of the fetal heart. 
Renou and associates? found no significant increase in 
cesarean sections in a monitored group of high-risk 
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patients compared to control nonmonitored patients. 
One major difference in the two studies was the use of 
fetal scalp sampling which was utilized in the Renou 
study while it wás not in the Haverkamp management 
plan. 

: The Department of Obstetrics and Gynecology at 
Los Angeles County—University of Southern California 


: (LAC-USC) Medical Center has used both contihuous 


fetal heart rate monitoring and fetal scalp blood sam- 
pling in che management of high-risk patients for the 
past 6 to 7 years. We felt it would be useful to look at 
the indications for cesayean section and how they might 
be modified by fetal scalp blood sampling in our own 
population. One year's experience.(1976) was reviewed 
in order to: (1) define the contribution of the category 
fetal distress to the cesarean section rate: and to see if 
this increase was concomitant with an increased use of 
continuous fetal heart rate monitoring, (2) itemize the 
types of fetal distress, (3) assess how fetal scalp blood 
sampling may modify obstetric management and in- 
terpretation of fetal heart rate monitor records, and (4) 
determine the immediate outcome in the group of in- 
fants who underwent fetal scalp blood:sampling. 
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Table I. Indications for fetal monitoring 


. Induction or augmentation of labor 

. Pregnancy-induced hypertension 

. Meconium-stained amnionię fluid 

. Postmaturity 

. Estimated fetal weight lee than 2,500 grams (i-trauter- 
ine growth retardation or prematurity) 

6. Maternal medical problem (especially diabetes -nellitus, 
hypertension, rheumatic heart disease, hemoglo ain- 
opathy, systemic lupus erythematosus, Eyperthy-oidism) 

7. Abnormal presentation 

8. Third-trimester vaginal bleeding 

9. Chorioamnionitis . 

10. Auscultated abnormalities of the fetal heart rate 

11. Previous uterine surgery 

12. Elderly primigravid patient 
18. Positive contraction stress test 
14. Falling or low.estriol levels 
15. Previous stillbirth - 

16. Rhesus sensitization 


or of CODD — 


Material and methods 


In 1976 there were 13,612 live births (13,730 total 
deliveries) at LAC-USC Medical Center and fetl moni- 
toring was done in 4,978 labors (860/1,000 live births). 
The rate of fetal monitoring was initially 100/100 live 
births in the last quarter of 1969 but increased rapidly 
to its. curfent level where it has been since lat 1972.3 
Because of the large volume, not all patients could be 
monitored, and those considered to be at increased risk 
received priority. The indications for fetal mio aitoring 
in order of frequency appear in Table I. 

The fetal monitoring records were interpreted by 
the resident staff, and when there was suspicior of fetal 
distress in the first stage of labor, the patient b-came a 
“candidate for fetal scalp sampling,” which was usually 
performed. A sample of maternal venous ble od :col- 
lected without stasis was also collected for pH. The in- 
terpretation of the fetal scalp sampling results followed 
these’ guidelines if maternal pH was norma: (1) if 
greater than 7.25, the labor was observed; (5) if be- 


tween 7.20 and 7.25, the sample was repeated within 30 - 


minutes; (3) if less than 7.20, the sáàmp:e was Enmedi- 
ately repeated and the patient was moved to the cesar- 
ean section room, where the fetal scalp samplirg result 
was awaited while the patient was prepared “or sur- 
gery. If the low value was confirmed, a cesarear section 
was performed. If not, and if the value wa again 
greater than 7.25, the labor was observed. In some in- 
stances cesarean section was performed for & persis- 
tently downward pH trend or without repeaing the 
fetal scalp sampling. In others the clinician may have 
foregone fetal scalp sampling altogether on thebasis of 
the clinical setting (e.g., classical pattern, early labor, 


(o. extremely high-risk or "premium' ' pregnancy) 


‘The primary indications for cesarean section were 
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retrieved from the weekly 1976 obstetric statistics and 
were compared with similar data compiled by Hib- 
bard.* In some instances tliere was more than one indi- 
cation, but the one which led to delivery specifically by 
cesarean section was considered the primary indication 


(e.g., breech plus dystocia = dystocia). Information re- . 


garding the course of labor and its management was 
obtairied from the logbook of the fetal intensive care 
unit, the microfilm records of the fetal monitor trac- 
ings, the logbook of the blood gas laboratory, and the 
maternal hospital charts. Information regarding the 


. perinatal outcome in the >2,500 gram wéight group 


was obtained from the perinatal mortality statistics, the 
delivery room logbook, and the neonatal hospital 
charts. Perinatal deaths and morbidity were defined as 
follows: (1) intrapartum fetal death—fetal heart tones 
documented in the labor area and subsequently lost; 
(2) neonatal death—death in the first 28 days of life; 
(3) low Apgar score—5 minute Apgar score less than 7. 


Resülts 


The primary indications for, the numbers of, and the 
rates of cesarean section for 1970, 1974, and 1976 are 
shown in Table II. The total rate has increased slightly, 
but the increase is almost entirely explained by a 
change in the approach to breech presentation which is 
included under malpresentation. The rate of cesarean 
section for abruptio placentae appears to have fallen, 
but in the review of 1976 some patients with that diag- 
nosis underwent cesarean section for fetal distress and 
thus were included under the latter category. There 
was no change in the rate of cesarean section for fetal 
distress during this time. xa of fetal distress are 
listed in Table III. 

One hundred thirty-four of 1,019 (13%) primary ce- 
sarean sections were performed for fetal distress. 
Ninety-two of these were based on changes in the fetal 
heart rate. Forty-three cesarean sections were done ón 
the basis of late decelerations only. Thé percentage of 
infants delivered bv cesarean section for fetal distress i is 
about 1% of the total deliveries. 

Two hundred ninety-eight patients were candidates 
for fetal scalp sampling; however, in 40 patients the 
scalp sampling was not performed, in eight due to in- 
ability to obtain the sample and in 32 it was elected not 
to sample. Thus 258 patients underwent fetal scalp 
sampling for the indications listed in Table IV. This is 
an incidence of 5.2% of the labors monitored. or 1.2% 
of the total deliveries. The most common indication 
was the diagnosis or suspicion of late decelerations, ac- 
counting for 61% of the total. Although it was per- 
formed, fetal scalp sampling for prolonged decelera- 
tion or bradycardia ultimately played no role in the 
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Table II. Indications for cesarean section 























1970* 
(Total No. of. ` 
deliveries = 9,775) 


1974* 
(Tota! No. of 
deliveries =. =d ,584) 


1976 
(Total No.-of 
deliveries = 13,780) 





Indication 


Cesarean section: 928 9.49 jn 055 9.11 1,468 10.65 
Repeat. 314 3.21 . 853 3.95 449 3.26 
Primary 614 6.28 702 6.06. 1,019 7.39 . 
Malpresentation 134 1.37 21.8 262 2.26 37.3 375 2.72 36.8 
Dystocia 322 3.30 52.4 238 2.96 33.9 496 3.09 41.8 
Fetal distress 91 0.93 14.8 130 1.12 18.5 134 0.97 13.2 
Flacenta previa 37 0.38 6.0 43 0.37 7.1 64 0.46 6.3 
Abruptio placentae 15 0.15 2.4 17 0.15 2.4 8 0.06 0.8 
Miscellaneous . 15 0.15 . 2.4. 12 0.10 1.4 12 0.09 1.2 


* Adapted from L. Hibbard.* 


Table III. Types of fetal distress 










Low . 
Apgar score 





Patients 


Table IV. Scalp samples—Indications* 


' . Indications No. of patients 


"Total (patients) 258 
Late decelerations 158 
Decreased baseline heart rate 78 
Antepartum variability 
Positive contraction stresstest 5 1 Variable decelerations 18 
plus unfavcrable cervix i Prolonged decelerations 18 
Severe Rh isoimmunization 3 2 Bradycardia 3 
Intrapartum Tachycardia , 3 
Prolapsed cord 22 | 26 9 28 Miscellaneous.. 21 
Heart rate changes 92 74 26 28 à . EXTR ERES 
Bradycardia - 89 49 12 31 Some patients had multiple indications. 
Prior late decelerations 10 26 8 30 ; 
Prior variable deceler- 6 15 2 33 Table V. Intrapartum deaths 72,500 grams 
. ations ^ : 
No prior change 23 59 7 30 Case | Birth weight Fetal 
Late decelerations . 43 47 11 26 No. (gm) monitoring Cause of death 
Abnormal scalp sample 23 53 5 20 - 
Variable decelerations 9 10 2 22 I 3,050 No Unrecognized breech 
Abnormal scalp sample 3 33 0 0 2 4,010 No Previous cesarean 
Decreased baseline vari- 1 l 1l 100 section in labor 
ability and abnormal l 3 2,270 No Lethal congenital heart 


„scalp sample 


Low Apgar score was classified as <7 at 5 minutes in all 
groups. 


judgment to deliver by cesareari section. The fetal scalp 
samping done for decreased baseline variability ac- 
counted for 28% of the total and deserves special 
attention. 
Decreased baseline variability is known to be sig- 
nificant when it occurs with late deceleration,® but it 
may rarely be significant in the absence of any periodic 
changes. Seventy-three cases of decreased variability 
were identified. Forty-one had no periodic change and 
only one of these had an abnormal scalp blood pH and 
low Apgar score at birth. In addition to the decreased 
variability, the pregnancy was postdate (>42 weeks) 
and there was meconium staining of the amniotic fluid. 
In the total group there were seven other instances of 


malformation 


the "symptom triad" listed above. All seven infarits had 
a normal scalp blood pH and normal 5 minute Apgar 

. Scores at delivery. This syndrome has been previously 
describec. * The pathdphysiology is unknown, but it is 
postulated that fetal rüetabolic acidosis acts on the cen- 
tral nervous system’ or directly on the myocardium? to 
produce the decrease in baseline variability. 

The outcome of the labors in which fetal scalp sam- 
pling was performed is seen in Fig. 1. A total of 10.4% 
(27/258) of the labors progressed rapidly and obstetric 
management played little or no role iri these vagirral 
deliveries. In six of these 27 patients, the scalp pH was 
<7.25, and the one low Apgar score was found in this 
group. Another 10% of the labors were terminated < on, 
the basis of the fetal heart rate patiern and fetal scalp" 

l sampling result; 1996 of the infants in this group had 
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Fig. 1. Outcome of labors i in which fetaE-czlp sampling was performed. Numbers in parentheses are 


numbers of low 5 minute Apgar scores 


low Apgar scores. Five percent (11 of 205) of trose 
remaining were later delivered by cesarean zecion 
for fetal. distress, based on worsening patte-as or 
prolonged deceleration. It is noteworthy tha. 74% 
(220/298) of the candidates, 85% of those unde-zcing 
fetal scalp sampling (220/258) and 95% (194/215: of 
those with a normal scalp pH and an observable abor, 
were not delivered by cesarean section for fetal di - zress. 

' Approximately 25% of those delivered by ce arzan 
: section for fetal distress had low Apgar scores (59/ 78), 
but these accounted for only 65% (20/31) of all te low 
Apgar scores: It is of interest to consider some >f the 
others individually. One cesarean section was dcne for 
abruptio placentae and a falling hematocrit aad ~e- 
sulted in à low Apgar score, explained by a low v-n5ili- 
cal cord pH. All three low Apgar scores in the ce arzan 
section for dystocia group were associated with dirizal 
chorioamnionitis; in one case the cord pH was n-rraal, 
and asphyxia was excluded as the etiology. The tkree 
low Apgar scores in the spontaneous vaginal d. ivery 
group are not well explained, although clinical corio- 


1 


amnionitis (2/3), significant delay between the time of 
the fetal scalp sampling and delivery (2/3), and severe 
cord compression patterns just prior to delivery (1/3) 
may have been contributory. 

The results in those patients who underwent fetal 
scalp sampling for late decelerations are seen in Fig. 9. 


Of 178 candidates only 47 (26%) had cesarean sections ~ 
. for fetal distress and the total cesarean section rate in 


this group was 3996 (70/178). 

Table V shows the intrapartum deaths in the 22, 500 
gram weight group. Case 1 was misdiagnosed as a 
cephalic presentation by a first-year house officer and 
by the time the error was recognized the fetal heart 
tones were lost. Case 2 was that of a 28-year-old secun- 
digravid patient admitted for repeat cesarean section in 
early labor with an unengaged vertex, a cervix dilated 


: to one fingertip, and intact membranes. The history 


and physical examination were unremarkable. Exter- 
nal monitoring was not done. Fetal heart tones were 
last heazd immediately prior to the abdominal prep- 
aration for surgery, and when the uterus was entered, 
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Fig. 2. Results in patients undergoing fetal scalp sampling for lare decelerations. Numbers in paren- 


theses are numbers of ‘ow 5 minute Apgar scores. 


thick meconium and a nuchal cord were encountered. 
The infant was a fresh stillborn and efforts at resusci- 
tation faiied. Both patients had risk factors when con- 
sidered prospectively, and both had indications for 
fetal monitoring or obstetric intervention. There were 
no intrapartum deaths in the >2,500 gram weight 
group who underwent fetal monitoring. In fact there 
was none in the >1,500 gram weight group under-- 
going fetal monitoring. 

Table VI shows the neonatal deaths in the >2,500 
gram weight group. In this group only the deaths from 
intrapartum zsphyxia would have been influenced by 
intrapartum fetal monitoring. In those cases of death 
associated with abruptio placentae, all patients were 
admitted to the labor area with vaginal bleeding and 
fetal bradycardia and underwent immediate cesarean 
section. Those deaths from meconium aspiration also 
must be considered asphyxial and potentially prevent- 
able by fetal monitoring. Four of the five labors were 
monitored, and in three of those four delivery was per- 
formed because of fetal distress. In one of these three, 


intervention was tardy and the opportunity to enhance 
the chance of neonatal survival may have been missed. 
The one unmonitored patient was admitted late in 
labor and progressed rapidly to vaginal delivery before 
fetal monitoring could be instituted. 

The low 5 minute Apgar scores in the 22,500 gram . 
weight group are shown in Fig. 3. The incidence was 
7/1,000 live births. In 31 of 90, delivery was performed 
because of fetal distress, and 20 of these 31 underwent 
fetal monitoring. Only 18 patients were unmonitored, 
not delivered because of fetal distress, and not deliv- 
ered by cesarean section. The attendant risk factors in 
14 of these 18 who did not have a midpelvic operative 
vaginal delivery (i.e., vacuum extraction or midforceps) 
are shown in Table VII, demonstrating that only five of 
90 low Apgar scores are poorly explained or un- 
explained. Thus 85 of the 90 infants with low Apgar 
scores prospectively had identifiable risk factors, had 
indications for fetal monitoring, or were delivered be- 
cause of fetal distress. It is of interést that of 58 patients * 
who underwent fetal monitoring and were delivered of 
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Table VI. Neonatal deaths in infants weighing 22.500 grams (No. = 30) 








Delivered | 
for fetal 


monitoring | distress 












weight | Apgar 


Clinicopathologic correlations scores | deliv.—y Comments 





Lethal congenital malformation 


(No. = 16) 
Meconium aspiration (No. = 5): 

Case | 3,860 8/9 -Vagical No No 

Case 2 3,600 1/7 CS ' Yes No Yes 

Case 3 3,000 1/1 cs Yes Yes Yes Late intervention 

Case 4 3,000 3/8 CS Yes Yes Yes j 

Case 5 3,500 1/2 cs Yes Yes No ` Bradycardia 
Abruptio placentae (No. = 3): 

Case | 2,680 1/0 cs No Yes ; 

Case 2 3,450 0/0/2 CS No. Yes Bradycardia on admission 

Case 3 3,040 0/0/4 CS No Yes Bradycardia on admission 
Sepsis (No. — 3): 

Case 1 4,780 6/8 Vagir 1 No No 

Case 2 5,100 7/9  .Vagir.l No No Fractured humerus 

Case 3 3,470 6/10 Vagir I No No Neonatal cystic hygroma 
Trauma (1) 3,240 1/2 CS Yes . No No Failed midforceps delivery 
RDS x NEC (2) : : . ' 

Case 1 2,780 2/6 CS No No Placenta previa, maternal 

pheochromocytoma 
Case 2 2,770 8/9 CS Yes No No Sepsis(?) : 





CS: Cesarean section; RDS: respiratory distress; NIC: necrotizing enterocolitis. 


Table VII. Attendant risk factors -o Fig. 3 breech presentation. Kubli'" has had a similar ex- 


perience. 


Risk factors (Total = 14 No. s ] . 
f : : The evidence in this study corroborates some of the 
Congenital malformation | 2 findings previously reported regarding fetal monitor- 
Second twin l ; Fetal death. with be usl 
Meconium-stained amniotic fluid (rapid progress 2 ing. Intrapartum fetal death, with a previously ex- 
of labor) pected incidence at term of 1 to 2/1,000,* ? may be 
Breech presentation i virtually eliminated.?:* Continuous fetal heart monitor- 
: y 
Abruptio placentae 1 : . : dr : 
Amniotic fluid embolism 1 ing, even with the assistance of scalp sampling in this 
Hydramnios (5 ]) (rapid progress of labor) I study, "overpredicts" neonatal depression based on the 
Total 9 5 minute Apgar score. |©! Although false positive re- 
Analgesic 9 sults are more desirable than false negative ones in this 
Unexplained 1 setting, it is significant that while about 2596 of those 
Chart available 2 infants of all weight groups who were delivered be- 
Total 5 cause of feta! distress had low 5 minute Apgar scores 





only about 35% of those term infants who were moni- 
tored and had low Apgar scores were delivered because 


infants with low 5 minute Apgar scores, only 2C-were 
delivered vaginally or abdominally because of fetzl dis- 
tress (Fig. 3). 


Comment 


The data from this review show that the incide-xe of 
cesarean section for fetal distress in this institucon is 
low and has remained low over the last years. Fetal 
scalp sampling prevented unnecesszry cesarean s=tion 
when the fetal heart rate tracing suggested fetz d.s- 
tress. The incidence of cesarean section has -isen 
slightly during the period of observation, expiined 
almost entirely by 'a change in the attitude toward 


of fetal distress. These findings suggest that the meth- 
odology or the local practices of diagnosing fetal dis- 
tress on the fetal monitor need further refinement 
and/or that the majority of the remaining neonatal de- 
pression at term is not hypoxic in origin (e.g., trauma 
secondary to dystocia, infection, airway obstruction 
secondary to meconium, congenital malformation). 
One must question, however, the 5 minute Apgar score 
as an end point, since even in the group delivered be- 
cause of fetal acidosis the low Apgar score rate was only 
22%. We may also have some cases ofslow Phs in which 
delivery is not required since in some instances the low 
pH may be on the basis of an elevated Pco, alone 
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Fig. 3. Low 5 minute Apgar scores in the 272,500 gram weigat group. Numbers in parentheses are 
numbers of babies in whom scalp sampling was done. 


rather than metabolic acidosis. This can be eliminated 
only by measuring Pco, or a Pcos specimen equili- 
brated at 40 mm Hg. The cases of asphyxial neonatal 
deaths all had identifiable risk factors and indications 
for fetal monitoring or immediate delivery when con- 
sidered prospectively, and in most instances a cesarean 
section was performed for the indication of fetal dis- 
tress. The results of this study suggest that in the 
22,500 gram infant the current application of fetal 
heart rate monitoring and scalp sampling has greater 
impact on the prediction and prevention of in- 
trapartum death than neonatal death or neonatal de- 
pression. 

It has been amply shown that continuous fetal moni- 
toring benefits the premature infant,” ?'79 especially in 


the 1,000 to 1,500 gram weight group,’ and conse- -` 


quently premature infants were not studied separately 
in this report. There is only indirect evidence that fetal 
monitoring alters the perinatal mortality rate of the 
271,500 gram weight group. Paul and Hon? showed 
that intrapartum and neonatal mortality rates were not 
significantly different, contrary to expectations, in 
monitored and unmonitored patients during the first 3 
years of fetal monitoring at this institution. While the 
conclusions of that study are undoubtedly still true, the 


current review of compromised perinatal outcome in 
the same institution shows that some high-risk patients 
were included in the unmonitored group. It also shows 
that compromised perinatal outcome in the 72,500 
gram weight group, with rare exceptions, was limited 
to the group selected for fetal monitoring and high-risk 
patients remaining in the unmonitored group. 

The high-risk concept has been developed over the 
past decade.!?:  Lilien® reported from the Collabora- 
tive Perinatal Study that term intrapartum fetal death 
in the absence of risk factors was exceedingly rare—less 
than 1/25,000 in that study. Hobel and colleagues" 
stressed tne use of intrapartum as well as antepartum 
criteria of high risk, and two important conclusions 
may be drawn from their study. First, the patient with a 
normal pregnancy and an abnormal labor was actually 
ai slightly greater risk for a poor outcome than was the 
patient with an abnormal pregnancy and a normal 
labor, emphasizing the need to. continue high-risk 
screening in the intrapartum period. Second, a very 
low-risk group may be identified by exclusion, which in 
this study experienced no perinatal deaths other than 
that caused by lethal congenital malformation. The 
data of the present study support the selection of can- 
didates for fetal intensive care by the liberal use of such * 
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high-risk criteria in a setting where immediae inter- 
vention is possible. — . t 
The question of yield is inevitably raised by--his re- 
port. Only about one-third of all intrapartum —atients 
` underwent continuous fetal heart rate monitomng, yet 
those infants with compromised perinatal outcomes 
were almost universally monitored, had indicat ons for 
monitoring, or had identifiable prospeeüve riskfactors. 


September 15, 1979 ` 
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The yield of monitoring the remaining two thirds of 
our population would appear to be small, i.e., about 596 
of the infants with low Apgar scores in the 72,500 
gram weight group were possibly without risk factors. 
Until further studies have been performed one could 
utilize this type of information in making a rational 
choice'as to the use of monitors when limited numbers 


of instruments are available. 
D 
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Radioangiographic measurement of the internal 
diameters of the uteroplacental arteries in 


rhesus monkeys 


ELIZABETH M. RAMSEY, M.D. 
RONALD A. CHEZ, M.D.* 
JOHN L. DOPPMAN, M.D. 
Baltimore and Bethesda, Maryland 


The internal diameters of successive anatomic segments of the uteroplacental arteries in „Macaca 
mulatta were measured at 100 to 150 days’ gestation. Although the absolute values vary widely, the 
proportional relationships between segments are uniform from animal to animal and from one time 
in gestation to another. We also observed that each of. the two uterine arteries supplies a restricted 
portion of the placenta with little overlap, that there is predominance of one uterine artery over the: 
other in the number of placental lobes supplied, and that two radial arteries occasionally contribute 
to a single spiral artery, giving rise to an anastomotic loop. (AM. J. OBSTET. GYNECOL. 


135:247, 1979.) 


IN THE HEMOCHORIAL placenta of anthropoid pri- 
mates, the internal diameter of the uteroplacental ar- 
teries gradually increases as the vessels course from the 
myometrium io the intervillous space.’ Because tech- 
nology has been lacking, the proportional relationships 
of the successive anatomic segments of these vessels 
have not previously been reported. Employing recently 
developed radiologic techniques,’ we have measured 
the internal diameters of six defined segments of the 
uteroplacental arteries in Macaca mulatta. 


Material and methods 


Four pregnant animals with timed gestations 
(+1 day) were obtained from the monkey colony at the 


National Institutes of Health. At 100, 130, and 150: 


days' gestation (term = 164 + 5 days), animals were 
captured and anesthetized with phencyclidine, 2 mg/kg 
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body weight intramuscularly. The monkeys were fasted 
overnight but not deprived of water. 

The animals were placed either in the supine posi- 
tion, with a foam rubber wedge inserted to produce a 
20% left lateral tilt, or in a lateral decubitus position. 
During an experimental period of approximately 2 
hours, the animal received 5% dextrose in water intra- 
venously at a rate of 200 ml/hr. Sodium thiamylal, 2%, 
1.0 to 1.5 ml intravenously, was used as required to 
supplement the initial anesthesia. 

Blood pressure was monitored with a Doppler steth- 
oscope and an infant pediatric cuff. In the first three 
experiments, uterine contractions were monitored with 
a transducer coupled to an intra-amniotic catheter 
placéd via amniocentesis. All three animals delivered 
within 48 hours. As the protocol of the study en- 
visioned three successive observations up to term on 
each animal, avoidance of such premature delivery was 
desirable. Accordingly, in subsequent experiments, the 
presence of uterine contractions in relation to injection 
of contrast material was determined by manual palpa- 
tion of the abdomen. 

A preformed polyethylene catheter (interior diame- 
ter 0.94 mm; outside diameter 1.29 inm) was inserted 
into the maternal left carotid artery and was directed 
but not wedged. into either the right or the left 
hypogastric uterine artery by fluoroscopic control. 
Renograffin 76 (Squibb) was used as contrast medium. 
Five milliliters was injected for each run consisting of 
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Fig. 1. 4: M N178, 107 dips gestzi»3, Run G, lateral exposure 4. (Magnification X4). B: The 
measured segments of the uteroplacen =_ artery are labeled. There is a gracual increase in vessel 
diameter. Examples of anastomotic loop 3 zte seen. 


12 films exposed at intervals of 1.9, 1.25, or LZ sec- 
onds. Radiographs were obtained with a Micrat-cal 
spot (90 mj) x-ray tube (Radiological Sciences. -n-., 
Santa Clara, California), and a Sanchez-Perez c@sette 
changer fitted with rare earth screens (a8) and far Flm 
(XM)-(3M Corporation, Minneapolis, Minnesota’. ane 
magnification varied from X2 to X4. 

The following segments of the biben zr- 
teries were measured: the radiat artery; the proz xal, 
middle, and distal coils of the endometrial spiral artery; 
and the trumpet-shaped dilatation of the spiral z—ery 
at the placental base. The noncorrected readirg. 5f 
vessel diameters were obtained with the use ofa x4 
objective with a 0.10 mm scale. Values were obtaire= in 
triplicate. An accurately milled and calibrated roZ vas 


‘centered between the dorsal and ventral surfaces Ethe 


animal and placed along its side. The images of th= rod 
and the catheter in the radiographs served as mer sa- 
ration standards from which the corrected valuesvere 
obtained. i 


Two to six runs were made on any one day. After 
completion of the experiment, the catheter was re- 
moved, the linear incision in the artery was reapproxi- 
mated with appropriate fine silk suture, and the animal 
was returned to its cage. 


Results 


Measurements. The full course of a representative 
uteroplacental artery, from its origin to its termination 
at the placental base, is shown in Fig. 1. Also seen is the 
“spurt” configuration of the entry of contrast medium 
into the intervillous space.® 4 

Table I records the measurements obtained for the 
various arterial segments in four animals at three times 
in thé second half of pregnancy. The data from all 
experiments have been pooled to calculate means. 
Graphic representations of the data are shown in 
Figs. 2, 3, and 4. The lumina of these vascular segments 
were uniformly round as determined by comparison of 
oblique, lateral, and anteroposterior views, The termi- 
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Fig. 1, B. For legend see facing page. 


Table I. Uteroplacental artery internal diameters (millimeters) 










Gestational age Arcuate 


100 days: 
Mean 1,23 0.98 
Range 0.54-1.96 0.57-1.42 
SD 0.53 0.35 
N 11 '6 
130 days: 
Mean 1.00 1.01 
Range 0.64-2.00 0.58-1.92 
SD 0.52 0.51 
N "8 7 
150 days: 
Mean 1.69 1.48 
Range 1.63-1.83 1.36-1.63 
SD '0.08 0.12 
N 5 4 


nal dilatation, the "trumpet," appeared flattened when 
viewed in some planes or on end. Five trumpets thus 
Seen average 3.18 by 1.12 mm in oval diameters. 

In most instances (Table I and Figs. I to 4*) the 
smallest arterial diameter is that of the radial artery. All 


*Tables of individual values are available on request. 






1.50 1.40 1.49 2.14 
0.98-2.20 0.92-2.36 1.04-2.00 1.19-3.20 
0.64 0.44 0.36 0.68 
6 6 8 9 
1.30 1.30 1.48 2.06 
0.81-2.18 0.81-2.44 0.98-2.37 1.17-3.36 
0.47 0.53 ` 045 0.82 
4 2 Be 7 6 
1.40 145 . 1.68 2.97 
1.08-1.69 115-171 — . 1.53-1.90 2.06-2.60 
0.25 0.24 0.17 0.29 
Bo ea: 4 4 3 


the vessels tend to widen progressively from the radial 
segment on through the spiral arterial coils up to the 
placental base. The increase in diameter of the endo- 
metrial spiral artery is gradual with minimal changes 
between the proximal and distal coils. However, in 
every instance, there is rapid dilatation of the trumpet. 
This progression was observed at each of the three dif- e 
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Fig. 2. Internal diameter of specified segments of th= utzro- 
placental artery in one animal at specific times in g-stetion. 
The lines join measurements obtained in the same azery. 
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Fig. 3. Internal diameter of specified segments of th= utero- 
placental artery in one animal at specific times in gesta-ion. 
The lines join measurements obtained in the same a—e-v. 
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ferent experimental times. In the individual animals, as 
reflected in the figures, the segments of these vessels 
increase in diameter as gestation advances. 

Other findings. During these studies, we made a 
number of additional observations. They do not lend 
themselves to statistical validation but are sufficiently 
provocative to be worthy of reporting. 

When. contrast medium was introduced into one of 
the two uterine arteries, the points of its entry into the 
intervillous space (“spurts”) could be plotted and com- 
pared with the points of entry seen when the material 
was introduced via the contralateral artery. The loca- 
tions rarely overlapped. 

There was evidence of predominance of one uterine 
artery over the other as reflected in numbers of spurts. 
However, in no case was filling of the intervillous space 
the function of one artery exclusively. This predomi- 
nance could be differentiated from the intermittent 
functioning of individual spiral arteries,® as the pre- 
dominance’ persisted without change in successive in- 
jections on the same day and at later stages of preg- 
nancy. The consistently observed intermittent arterial 
functioning lasted from 6 to 12 seconds and was erratic 
in occurrence. 

It was frequently noted that two radial arteries anas- 
tomosed to form a single spiral artery. This circular 
configuration is seen in Fig. 1. In one instance, the two 
contributing radial arteries each orignated from a dif- 
ferent uterine artery. 

Although the spurts spread widely, there was lack of 
coalescence of the contrast medium within the inter- 
villous space. To confirm this fact which was consis- 
tently observed in all series and previously reported, 
the duration of observation was extended to 18 to 24 
seconds in several experiments to obtain complete 
washout of radiopaque medium. 

One animal had a single placenta, a condition obtain- 
ing normally in some 20% of rhesus monkeys. Both 
right and left uterine arteries supplied this placenta 
with blood, but, as in the bidiscoid placenta, different 
areas of the intervillous space were supplied by differ- 
ent arteries, consistently and on successive injections. 


Comment 


There is consistency in the proportional relation- 
ships of successive anatomic segments of monkey 
uteroplacental arteries. As evidence of the reliability of 
our observations, we cite the general agreement óf thé 
progressive changes in every vessel examined from 
animal to animal and from one time in gestation to 
another. This. occurred despite the presence of ac- 
knowledged experimental variables. In addition to the 
usual laboratory conditions which pertain in acute 
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experiments in monkeys, we added hyperosmotic con- 
trast medium and noncalibrated hand pressure in- 
jection. 

It was our original hope to measure the same vessel 
at sequential time intervals as gestation progressed. 
This was not possible to do with any certainty as the 
three-dimensional changes in uterine size with advanc- 
ing pregnancy precluded accurate identification of the 
same vessel. Also we could not always obtain the re- 
quired sharply defined sequential segments of a spe- 
cific vessel in a plane parallel to the x-ray film. Thus, we 
emphasize the concept of proportional measurements 
rather than absolute values. The technique employed 
allows accuracy of diameter measurement to 0.10 mm, 
a figure calculated from the two internal mensuration 
standards. But the position of the milled rod and the 
catheter theoretically could be as much as 2.0 cm from 
the plane of the vessel being measured. In specific ra- 
diographs taken to test this effect a 1.00 mm diameter 
vessel could measure 0.90 mm to 1.10 mm. 

Our quantitative measurements confirm the qualita- 
tive observations of previous investigators who studied 
human as well as monkey pregnancies. The same ana- 
tomic segments of uteroplacental arteries vary mark- 
edly in diameter in the same animal and from animal to 
animal. However, they all progressively increase from 
myometrial stems to terminal dilatations at the placen- 
tal base.! The mechanism of the caliber change has 
been related to the destructive action of the trophoblast 
upon the walls of the endometrial arteries.9 7 
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That the radial segment is sometimes smaller than 
the parent arcuate artery may be a function of its con- 
tractile activity, a function present throughout the 
menstrual cycle and persistent throughout pregnancy. 
It has been established that such constriction is on the 
basis of inherent vasoactivity unrelated to myometrial 
contractions.? Therefore, the more narrow radial ar- 
teries observed might have been undergoing spon- 
taneous constriction at the time of measurement. 

Overall, the data emphasize the well-known contrast 
between the progressive narrowing of systemic vessels 
toward the capillary bed and the progressive widening 
of the segments of the uterine arterial tree to the in- 
tervillous space. The physiologic effect of this widen- 
ing, based in part on the relationships between blood 
flow, pressure, and resistance, has been described.? 

Our findings may be of practical value to inves- 
tigators wishing to obstruct segments of the uterine ar- 
terial tree in primates. Other investigators examining 
the uterine blood flow and the effects of uterine artery 
obstruction must also consider the incidence of unilat- 
eral artery predominance. The requirements of both 
protocols underline the necessity of determining the 
dimensions and contributions of each animals own 
uterine arteries as an integral part of the experimental 
program. 


We acknowledge the expert assistance of Susan 
Brennan, M.D., Mary Girton, R. T., and Margaret 
McLaughlin, Ph.D. 
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In this study a comparison is made between fe most widely accepted method of expressing uterine 
activity, Montevideo units, and an automated, on-line method expressed as uterine activity units. 
Although the actual numerical expression diffaas, the percentage of variation when the two values 
are compared is small at various phases of lazor. The variation between the methods for uterine 
activity required to progress from 4 to 6 cm ce-vical dilatation and from 6 to 10 cm cervical dilatation 
is less than 5%. Both methods closely agree -:1 the actual expression of uterine activity or uterine 


work. (AM. J. OBSTET. GYNECOL. 135:252, 1973.7 


FOR DECADES, analysis and characterization c? nor- 
mal and abnormal uterine activity have been unzer in- 
vestigation,! The groundwork for the basic =nder- 
standing was accomplished 30 years ago in the research 
unit of Caldeyro-Barcia and Alvarez in which th« pays- 
iology of the pregnant human uterus was studiec With 
progress in the discipline, technical advance Fave 
been applied to this basic understanding of c:e-cine 
physiology. 
In 1950 Caldeyro-Barcia and Poseiro? introd=ced a 
manual method of quantitating uterine activitr from 
the amniotic pressure curve. The basic unit, named the 
Montevideo unit (MU), is calculated by multiplyzig the 
height of each contraction times the frequency with a 
10 minute time constant. Since its introductior MUs 
have attained a greater worldwide acceptance thz a chat 
of any other method of quantitating uterine a-tivity. 
Friedman? notes that MUs have contributed a gress deal 
to our understanding of the physiology of labor. MUs 
have been defined for each stage of gestation and orthe 
phases of labor in both normal and abnormal chnical 
situations. The most recent obstetric and perinatal texts 
quantitate myometrial activity in terms of MUs.” 


From the Department of Obstetrics and Gynecology. David 
Grant United States Air Force Medical Center, ane 
Women's Hospital, Los Angeles County -Universityef 
Southern California Medical Center. 


Received for publication June 26, 1978. 
Revised October 26, 1978. 
Accepted November 2, 1978. 


Reprint requests: Dr. James R. Huey, Jr., Departm=-ut of 
Obstetrics and Gynecology, Wright State University 
School of Medicine, One Wyoming St., Dayton, Ols« 
45409. ' 


252 


Most authors agree that uterine activity is related to 
progress in labor, but several strongly hold that this 
correlation is poor at best. It is now widely accepted 
that to evaluate labor only in terms of elapsed time is 
inadequate. In 1954, Friedman introduced and popu- 
larized the graphic portrayal of cervical dilatation plot- 
ted against time. Normal and abnormal patterns were 
defined with expected probable outcomes in each 
group. However, in order to treat the individual pa- 
tient with abnormal labor, an accurate analysis of uter- 
ine activity at various phases of labor must be made. 

Because of what different groups have felt to be 
shortcomings of the MU, other methods of quantitat- 
ing and expressing uterine activity have been for- 
warded. A criticism of the MU has been that only the 
peak pressure of each contraction is considered with no 


- reference given to contraction duration or basal tone.* 


In the 1960’s, Cibils and co-workers® 7 published sev- 
eral studies evaluating uterine activity including con- 
trasting studies of prelabor and labor. Cervical dilata- 
tion was shown to be a simple increasing exponential 
function of uterine work. The "uterine work" was cal- 
culated as the sum of the intensities of all contractions 
recorded until complete cervical dilatation had 
occurred. 

Numerous methods of quantitating uterine activity 
have been described.? Most of these methods are either 
manual and time consuming or off-line, cumbersome, 
expensive computer analysis methods.? With the ad- 
vances in electronics and widespread use of electronic 
monitoring the next logical step was on-line analysis of 
uterine activity. In 1972, Jilek and co-workers! de- 
scribed a technique for measuring the total area under 
the contraction pressure curve using a relatively inek- 
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Fig. 1. In a single patient the nonaccumulative uterine activity 
per 10 minutes is shown for MU and UAU. Marked 10 minute 


` variation is shown for both methods as would be expected. 


Progressive cervical dilatation is recorded under the MU 
curve. 


pensive, simple, on-line voltage controlled oscillator 
(VCO) system. The following year Hon and Paul'! out- 
lined the quantitation of uterine activity utilizing this 
metbod and defined the uterine activity unit (UAU) as 
the unit of evaluation. Since this time the on-line anal- 
ysis of uterine activity as UAUs has been defined and 
evaluated in two clinical studies" 3? and used in other 
studies in several centers for clinical research involving 
quantification of uterine activity." 

Although a close correlation exists between MUs and 
off-line analysis of the active pressure area, correlation 
has not been done with on-line analysis of the total 
pressure curved expressed as the UAU. The purpose 
of this paper is to compare uterine activity evaluated 
and expressed in the time-honored MU with the on- 
line method expressed in the UAU in a group of mul- 
tiparous patients. 


Materials and methods 


One hundred forty-nine previously reported cases of 
parous patients were studied in the perinatal intensive 
care unit at Women's Hospital at the Los Angeles 
County- University of Southern California Medical 
Center." All patients had normal labor curves as de- 
scribed by Friedman’ and had either spontaneous vag- 
inal or elective outlet forcep deliveries. The intrauter- 
ine pressure was measured by means of a transcervical 
open-ended, fluid-filled catheter connected to a pres- 
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Fig. 2. Cumulative MU and UAU for each 10 minute period is 
shown for the same patient as in Fig. 1. 
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Fig. 3. Mean 10 minute work is plotted retrospectively from 
complete dilatation to 2 hours prior to start of the second 
stage for both MU and UAU. 


sure transducer, positioned at the level of the maternal 
xyphoid. On-line uterine activity measurements were 
provided in the form of digital printout in Torr/min- 


utes utilizing a voltage-controlled oscillator (VCO) sys- T 


tem previously described. !* This VCO system inte- 
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Fig. 4. Mean MU and UAU per 10 minutes at each ccn iraeter 
of dilatation for the total group of patients. The m=an MU 
increases from 118 at 4 cm to 183 at 10 cm. The m-33 UAU 
increases progressively from 219 at 4 cm to 323 at 7 cm. 


grates the total area under the uterine pressu-e curve 
and has been utilized in several studies evaluatnz uter- 
ine activity.» 2-15 The Torr/minute or UAU i: printed 
for a period of 10 minutes. 

MUs were manually calculated for each labor. The 
pressure change from the resting tone to the peak of 
each contraction was calculated in millimeter: c7 mer- 
cury and totaled for each 10 minute period. -ch 10 
minute segment from the start of the intrautemire pres- 
sure recording to delivery was recorded and e uter- 
ine activity at each centimeter of cervical dilatiton was 
evaluated. Each record was therefore analy- indi- 
vidually for both the MU and the UAU and tien com- 
bined to produce the group proñle. Comparisots were 
then made of the groups with respect to the MU and 
the UAU. 


Results 


The results of this comparison are shown .3 ihe il- 
lustrations and tables. The correlation in the t stage 
of labor is very close. The second-stage cor =acion is 
not as close although the trends are the sare using 
either MUs or UAUs, 

For the purpose of this comparative analysis both 
MUs and LAUS are totaled for the respectre time 
periods. The use of*the term “cumulative MEZ is new 
and done only for comparison of longer labor phases. 


September 15, 1979 
Am. J. Obstet. Gynecol. 


MEAN 2 1 SD 





3.4 4.5 56 67 7&8 88 9 10 


CENTIMETERS 


MEAN - 1SD 





34 46 56 67 78 go 910 


CENTIMETERS 


Fig. 5. Mean total uterine activity expended to progress each 
centimeter of dilatation from 3 cm to 10 cm. Cumulated MU 
decreased from 950 to progress from 3 to 4 cm to 199 to 
progress from 9 to 10 cm. UAU recorded 2,132 units from 3 
to 4 cm decreasing to 428 units required from 8 to 10 cm. 


PERCENTAGE OF TOTAL 








PERCENTAGE UTERINE WORK AT EACH CENTIMETER ' 


Fig. 6. Graphic portrayal of percentage of uterine activity to 
progress each centimeter from 4 to 10 for MU and UAU. 


The evaluation of uterine activity in a cumulative 
method has previously been done, by totaling the mil- 
limeters of mercury of each contraction in labor.’ 

1. Individually plotted cases show the same general 
trends of wide 10 minute variation but a steady smooth 
cumulative increase for both the MU and the UAU 
(Figs. 1 and 2). ° 

2. The group profiles show similar characteristics of 
direction and similar individual standard deviation 
using either method (Figs. 3, 4, and 5), Š 


Volume 135 
Number 2 


20 
MU UAU 


Al 


PERCENTAGE OF MEAN WORK 
3 











Evaluation of uterine activity 255 


M 
SN 


N 


ES 
ASS 























8 9 COMPLETE 


10 MINUTE MEAN UTERINE WORK AT EACH 
CENTIMETER AS PERCENTAGE OF TOTAL 


Fig. 7. A comparison of the 10 minute mean uterine activity at each centimeter from 4 to 10 cm, 


based on the percentage of the totals. 


Table I. Mean total work comparison* 





UAU 2,617 49.4% 
MU 1,445 48.0% 
Comparative UAU 1,486 

% Variation -2.8% 


TET ET 


2,051 
1,108 
1,164 






6-10 cm 10 cm to delivery 2 





Total 
5,299 





38.7% 631 11.9% 
36.8% 456 15.2% 3,009 
358 MN f 
—4.996 +27.3% 


*Mean tctal required to progress from 4 cm to delivery is 5,299 UAU or 3,009 MU. When UAUs are converted to a com- 
parable number based on percentage of total comparison, the variation is less than 5% in the first stage. : 


3. MUS are totaled millimeters of mercury for the 
given 10 minute period of time while UAU’s are Torr 
minutes. By normalizing the UAU units and MU and 
plotting percentage of the total, the similarity of the 
Iwo groups may be seen in Figs. 6 and 7. l 

4. The similarity of the two methods of character- 
izing uterine activity is statistically shown in Tables I 


and II. The percentage of variation is shown when the 


average work per 10 minutes at each centimeter pro- 
gressed or the total work in early versus late first stage 
of labor is looked at. The much greater variation in 
second-stage work is shown. 


Comment 

MUs have long been the standard for quantitating 
and numerically expressing uterine activity, retrospec- 
tively from intrauterine pressure records. The actual 
numerical value is an expression of the product of fre- 


Table IL Mean 10 minute work comparison 
showing 596 or less variation : 





UAU. . 226. . 260 292 
MU e121 : 150 172 
Comparative UAU 128 148 167 
% Variation `. —596 +1.3% +2.9% 


quency and intensity of myometrial contractions per 10 
minute period. Labor has been characterized by an av- 
erage progression from 100 MU in early labor to 250 
MU in late labor. Evaluating uterine activity in this 
form has added significantly to our understanding of 
labor. ` : NS 


has added the dimension of rapid, immediately avail- 


An on-line automatic analysis o£ the pressure curve ¥ 


ue 
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able data to the clinical evaluation of labor. It aso Aas 
the advantage of including the total active pressure 
area which mathematically is more accurate. The use of 
the described VCO system adds the above dimeasizns. 
In this study the electronic on-line method expressed 
as UAUs and hand measurements as MUs cc-relaté 
closely, especially in the first stage of labor. The in- 
creased variation in the second stage is felt to bexdte to 
the greater effect of the second-stage bearing-dcwn ef- 
fort on MUs than on UAUS since the MU measures 
only the direction of the maximum change of the pres- 
sure curve with pushing. 

The VCO system measuring UAU is a relia»le re- 
produdble tool in measuring UA in clinical &udies. 
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Used in combination with labor curves it will add a 
more reliable rapid means of diagnosing labor abnor-' 
malities and guiding labor management. 


Conclusion 

The on-line quantitative analysis of uterine activity 
utilizing a voltage controlled oscillator system with uter- 
ine activity expressed as uterine activity units is cur- 
rently being used successfully in several centers for 
clinical research. The accuracy of expressing uterine 
activity as UAUs seems confirmed by a comparative 
evaluation with a well-studied and accepted method of 
expressing uterine activity. 
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The frequency of idiopathic respiratory distress (IRD) among prematurs offspring born of women 
who were given aminophylline before the thirty-fourth week of pregnancy was evaluated. 

Sixty-seven premature deliveries were included in the aminophylline group and 75 in thẹ control 
group. The perinatal death rate was 7.1% ‘in the aminophylline group and 17.9% in the control group 
(p < 0.05). A statistically significant difference was noted between the aminophylline and control 
groups in -he frequency of IRD which was three times lower (1076). in the aminophylline group than 
in the control group (29. 5%) for the total of premature infants. If the time of rupture ‘of membranes i is 
taken into consideration, a significant. decrease in the frequency of IRD following aminophylline 
administration is noted in the infants, whose mothers had ruptured membranes for more than 24 
hours. No complications or side effects of aminophylline administration were noted i in the mothers or 


their infants. (AM. J. OBSTET. GYNECOL. 135:257, 1979.) ' 


LIGGINS AND HOWIE! were the first to detect the ef- 
fect of dexamethasone on the maturation of neonatal 
lungs. Many studies have followed on humans, proving 
that the corticosteroids act, through ribonucleic acid 
messengers, on the syntheses of phesphocholinetrans- 
ferase, glycerolphosphophosphatidyltransferase, and 
lipoprotein lipase, ‘the enzymes by which the major 
surface active compounds of phosphatidylcholine, 
phosphatidylglycerol, and phosphatidylinositol are syn- 
thesized? Other possible modes of action are the ac- 
tivation of adenylcyclase and/or inhibition of phos- 
phodiesterase, both increasing the cyclic adenosine 
monophosphate (AMP) concentration into the type H 
cells of alveoli.> $ 

The experience of clinical application of corticoste- 
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roids for the prevention of respiratory distress has ac- 
cumulatec. evidence of several side effects on toxemic, 
diabetic, and even healthy mothers and their newborn 
infants. Also the administration of steroids to pregnant 
women with ruptured membranes increased E likeli- 
hood of infection or covered its clinical signs." 

Barrett and associates? and Karotkin and colleagues? 
have giver. aminophylline to pregnant rabbits and ob- 
served an earlier maturation of their lungs. The aim of 
this project was to evaluate the effects of aminophylline 
administration to pregnant women on the frequency of 
idiopathic respiratory distress (IRD) among their pre- 
mature offspring, before the thirty-fourth week of 
pregnancy. 


Material and methods 


Women at risk of premature delivery, admitted to 
Alexandra Maternity Hospital between November 1, 
1976 arid November 30th, 1977, were alternately as- 
signed to the aminophylline administration group or to 
the control group; 67 premature deliveries were in- 
cluded in the aminophylline group and 75 in the con- * 
trol group. A total of 148. neonates were studied, as . 
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Table I. Comparison of mothers and infants ir 
aminophylline and control groups 


Aminophylline 
Data : groub ` Contred g-oup 


Mothers 67 75 
Neonates: 70 78 
Male 36 (51.4%) 41 (.2.5%) 
Female : 34 (48.5%) 37 (-7.426) 
Length of gestation (days): 
At beginning of study 217.54 + 1.64 217.0 + 1.4 
At delivery 229.65 + 2.4 232.31 t 1.5 
Membranes not ruptured 8 f 9 
Body weight (gm) 1,718 + 53 1,71* 3: 48 
Mode of delivery: : 
Normal 42 (60%) 45 (7.790) 
Cesarean 7 (1096) 8 (10.295) 
Breech 16 (22.896) 19 (34. 3%) 
Forceps 5 (7.195): 5 6.45) 
Apgar score: 
1 min. 6.44 + 0.089 6.23 + 0.11 
5 min. 8.14 + 0.09 8.14 + 0.10 
Perinatal deaths 5 (7.1%) 14 &à 7.596) 
Survival more than 7 days 65 (92.9%) 64 82%) 


there were three sets of twins in each group. Women 


belonging to the two groups were comparable 7n gesta- 
tion period (28 to 34 weeks), percentage of riprtared 
membranes on admission, mode of delivery, Apgar 
score, and weight and sex ratio of deliverec infants 
(Table I). Three subgroups of infants of diffecer.t ges- 
tational age (28 to 30 weeks, 30 to 32 weeks, end 32 to 
34 weeks) were also comparable in the aforementioned 
aspects. The cases without ruptured membrane: were 
equally distributed in all subgroups of gestaticnal age. 
` Women suffering from condi tions known ‘to influ- 
ence the pulmonary maturation of the neonate (hyper- 
tensive. nephropathy, toxemia, hemoglobinopathies, 
diabetes, etc.) were excluded from the study as were 
those with ruptured membranes for more than 48 
hours before admission. Small-for-dates bakie: were 
also excluded. uA 

The management of women in both groupswes simi- 
lar. To delay delivery for 48 to 72 hours, isozosa prine 
was given, initially intravenously (0,25 to 0,5 ma/min) 
for 40 to 60 minutes and subsequently intrancuscularly 
(5 to 20 mg every 3 to 6 hours) for 24 hours. Per os 
administration of the same dosage follow:sd. Close 
follow-up permitted us to detect any adverse sizn and 
to reduce the dosage or to discontinue the isozosuprine 
administration if fetal infection or distress was sus- 
pected. The delay was attempted only for 48 30.115. To 
the women in the aminophylline group, 250 mg of am- 
inophylline was given intramuscularly on admission 
and every 12 hours subsequenily for three cays. If, as 
rarely happened, the delivery was delayed. fcr more 


_ than seven days since the last Gose of aminoohylline, a 
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similar 3 day regimen of aminophylline administration 
was repeated every week until the thirty-fourth week of 
pregnancy was approached. 

The determination of the gestational period was 
done by the classic obstetric criteria and by the mor- 
phologic and neurological criteria for the age of the 
neonate. The diagnosis of IRD was based on the clini- 
cal and x-ray findings used in the controlled trial of 
antepartum glucocorticcid treatment for prevention of 
the IRD, conducted by Liggins and Howie.’ Because of 
the difficulty of obtaining amniotic fluid in the pres- 
ence of already ruptured membranes, the evaluation of 
the lung maturity, based on the foam stability test,” was 
done only on 12 comparable cases in each group. 
Postmortem confirmation of IRD was possible only in 
12 infants, because of the negative attitude of Greek 
parents to postmortem examinations. The statistical 
analysis of the results was done by Student's t test and 
the x» test. 


Results 


In Tables II, III, and IV correlations of the IRD 
frequency, the length of gestation, the time interval 
between membrane rupture and delivery, and the time 
between the first i injection of aminophylline and deliv- 
ery are made. A statistically significant difference is 
noted between the aminophylline and control groups 
in the frequency of IRD which was three times lower 
(10%) in the aminophylline group than in the control 
group (29.596) for-the total of premature infants of 28 
to $4 weeks’ gestation. If the premature infants are 
divided into three groups—(1) 28 to 30 weeks' gesta- 
tion, (2) 30 to 32 weeks, and (3) 32 to 84 weeks— 
then statistically significant decrease is noted only in 
the group of: premature: infants of 28 to 30 weeks' 
gestation, 

If the total time of rupture of membranes and the 
time between the first injection of aminophylline and 
delivery are taken into consideration a statistically sig- 
nificant decrease of frequency of IRD following ami- 
nophylline administradon is noted in the infants whose 
mothers had their membranes ruptured for more than 
24 hours and when the time between the first injection 
of aminophylline and delivery is longer than 24 hours. 
. The perinatal mortality rate is 7.1% in the aminoph- 
yline group versus 17. 9% in the control group 
(p « 0.05). The foam stability test was negative in one 
case in the aminophylline group versus six in the con- 
trol group. On four of five postmortem examinations 
of the, aminophylline group, IRD was found and cere- 
bral hemorrhage was discovered in the fifth. In the 
control group, IRD was detected in five postmortem 
examinations, cerebral hemorrhage in one, and sepsis 
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Table II. Correlation between duration of gestation and frequency of idiopathic respiratory distress syndrome 








Gestation (wk.) 


28-30 3 (13%) 
30-32 16 1 (6.2%) 
32-34 29 2 (6.9%) 
Total 70 7 (10%) 


Aminophylline group Control group 


|: 25 17 





Statistical analysis 





9 (53%) S(p < 0.01) 
21 6 (28.6%) NS 
40 8 (20%) NS 
78 23 (29.5%) S(p < 0.01) 


IRDS: Idiopathic respiratory distress syndrome. NS: Not significant. S: Significant. 


Table III. Correlation of total time of rupture of membranes and frequency of idiopathic respiratory distress 






Rupture of 
membranes 






«24 hr. 23 5 (21.7%) 
>24 hr. 47 2 (4.2%) 
24-48 hr. ` 11 2 (18.196) 
48 hr.—6 days 20 - 
7 days 16 - 


Aminophylline group : Control group 
17 









Statistical analysis 





7 (41.196) NS 
61 16 (26.3%) S(p « 0.005) 
4 2 (50%) NS 
22 6 (27.2%) S(p « 0.005) 
35 8 (22.8%) S(p « 0.05) 


Table IV. Correlation of time interval between injection of aminophylline and delivery and frequency of 


idiopathic respiratory distress 


Injection cf 






Aminophylline group Control group 


aminophylline 
<24 hr. 16 4 (25%) 16 6 (37.5%) NS 
>24 hr. 54 3 (5.5%) 62 17 (27.4%) S(p < 0.005) 
24-48 hr. 18 1 (5.5%) 8 3 (37.5%) S(p < 0.05) 
48 hr.—6 days 12 1 (8.3%) 14 6 (42.8%) S(p < 0.05) 
7 days 24 = 40 8 (20%) S(p < 0.025) 


with pneumonia in one. Fhe clinical diagnosis of IRD 
was confirmed by postmortem findings. 


Comment 

Our results corroborate the opinion’ expressed by 
Barrett and associates? and Karotkin and colleagues? 
on animal experiments that aminophylline enhances 
the maturation of the lungs and bring evidence sup- 
porting the view that the same action on lung matura- 
tion takes place in the human premature infant, thus 
prevenüng the IRD. This aminophylline action on the 
surfactant composition and excretion is due to the in- 
hibition of phosphodiesterase action, thus increasing 
the cyclic AMP concentration in the type II cells of the 
lungs and the activity of the special enzymes of route I, 
involved in the production of phosphatidylcholine.”: ? 
If, as is probable, the same action of aminophylline is 
shown by caffeine or by other phosphodiesterase in- 
hibitors, (papaverine, reserpine etc.), they could be 
tested, if found less toxic than aminophylline. 

It is interesting that experiments in animals have 
shown that if catecholamines (as isoxosuprine) were 


given to mothers, a beneficial effect on IRD of their 
prematurely born infants could be noted.!: Butif the 
isoxosuprine administration to the mother had some 
beneficial effect on the infants, it ought to be found in 
both groups of neonates. : 

The time of rupture of the membranes, if greater 
than 24 hours, was found to influence the frequency of 


IRD only in the aminophylline-treated group (from 


21.7% to 4.27%, p « 0.05). The decrease of IRD fre- 
quency from 41.1% to 26.3% (in the ruptured cases) in 
the control group was not statistically significant. So, 
contrary to previous reports of an associated decrease 
in incidence of IRD with prolonged rupture of mem- 
branes,’® 1 our findings are in accordance with those 
reported by Jones and colleagues? and Stinson and 
co-workers." 

On the other hand, the failure of the apparently 
much higher incidence of prolonged rupture of mem- 
branes in the, control group to protect against the de- 
velopment of IRD could be explained by this inter- 
pretation: The existence of the “difference of IRD 
incidence—despite the fact that there is a much higher . 


td 
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incidence of prolonged rupture of membranes in the 
control group—has tended to work against the nam- 
bers involved, i.e., there is a greater incidence of IRI in 
the control group, despite prolonged rupture oi mem- 
branes, which should, if anvthing, have reduced the 
incidence in the control versus aminophylline-teeted 
infants. 

The neonates of the treated group sufferec from 
apnea less frequently. No toxic effects or tachyca: dia of 
the neonates were noted in the aminophylline ¢-cup, 
as the dose was moderate to small. The only reported 
observations of toxicity were these of Yeh and F des? 
on a neonate whose mother was taking aminopE line 
for 8 years because of asthma and who received 1 2m 
during the 12 hours before delivery. This newban in- 
fant had tachycardia, vomiting, excitability, anc mild 
opisthotonos. Neurological evaluation 3 months later 
did not reveal any abnormality. 
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Further studies are needed to determine the trans- 
placental transfer of aminophylline as we know that 
caffeine is transferred through the placenta.”' Also, be- 
fore generalizing the use of aminophylline for the pre- 
vention of IRD, more pharmacologic studies are 


needed on the metabolism and excretion (or possible 


delay of excretion) of aminophylline in the neonate. 
'The doses must also be evaluated. 

If our findings are confirmed and no untoward ef- 
fects of aminophylline are detected, its administration. 
in cases of expected high-risk premature delivery could 
be recommended, as it may prevent the occurrence of 
IRD in many newborn infants. 


This paper is dedicated to Professor Andrea Prader, 
on his sixtieth birthday. 
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Premature onset of labor, neonatal patent ductus 
arteriosus, and prostaglandin synthetase 
antagonists—A rat model of a human problem 


GEOFFREY ALTSHULER, M.B.B.5. 
HENRY F. KROUS, M.D. 
DALE H. ALTMILLER, Pu.D. 
GEORGE L. SHARPE, M.D.* 
: Oklahoma City, Oklahoma 


Premature labor and patent ductus arteriosus are two potentially fatal hazards of the human 
newborn infant. Prostaglandin synthetase antagonists have thus been used to suppress early labor 
and to close the ductus of the neonate. Indomethacin has been most effective but not free of 
significant complications. Neuronal necrosis may result from numerous systemic aberrations. A 
controlled rat model study was therefore devised to investigate fetal neuronal necrosis in relation to 
maternal indomethacin dose. Dams were given various treatments o: 2 mg/kg of 4 mg/kg 
indometaacin within the last 3 days of gestation. Liquid chromatography was used to assess serum 
maternal and fetal drug levels. From light microscopy of more than 200 brains it was apparent that 


fetal neuronal necrosis correlates with maternal dose. (AM. J. OBsTET. GYNECOL. 135:261, 1979.) 


INDOMETHACIN is a potent inhibitor of premature 
onset of labor.” ? In addition, it is capable of closing the 
patent ductus arteriosus (PDA) in premature infants.* * 
Potential benefits of this drug are obvious. Neverthe- 
less, it is important that there be delineation and inves- 
tigation of treatment risks. 

Indomethacin, like aspirin, is a prostaglandin synthe- 
tase antagonist. Whether by this or another means, it 
may produce persistent pulmonary hypertension,* re- 
duced renal function,” ê and cerebral vasoconstriction.’ 
These phenomena can be lethal to both fetus and new- 
born infant, let alone accentuate possible associated 
disease, such as necrotizing enterocolitis. 

There is at least one immediate consideration re- 
garding use of indomethacin to suppress the onset of 
labor. This concerns the important question of drug 
concentration in fetal organs following maternofetal 
drug transfer. Of separate importance, pediatric pa- 
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thologists are well aware that many of the causes of 
various perinatal crises are mediated by aberrations 
within the brain. A useful morphologic marker by 
which brain damage can be evaluated has been defined 
by Brierley and associates’; they indicated that neuronal 
necrosis can:be regarded as the final common pathway 
of injury variably produced by cerebral vasoconstric- 
tion, shock, hypoglycemia, and chemical toxicity. 

We devised a rat model study in order to develop 
three questions: 

I. Is there excessive fetal indomethacin serum con- 
centration following maternal drug treatment? 

2. What is the degree of neurotoxicity upon fetal 
and neonatal brain evidenced by neuronal necrosis? 

3. To what extent does neurotoxicity correlate with 
drug dosage? . 


Material and methods 


Indcmethacin used in the following procedures was 
dissolved in 2 ml of vehicle composed of 95% ethyl 
alcoho:, sodium bicarbonate, and sodium chloride in 
the ratios of 1:4:15 parts of the respective con- 
stituents. The concentration of indomethacin given was 
4 mg/ml. 

Part A. Pregnant Sprague-Dawley rats were obtained 
from SASCO (Omaha, Nebraska) at 14 days’ gesta- 
tional age. They were subsequently housed in the Ani- 


mal Laboratory Facilities of the University of Okla- , 
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Fig. 1. Arrows indicate necrotic neurorx vith nuclear disintegration (karyorrhexis) and with cyto- 
plasmic necrotic change. (Hematoxylin ard eosin. Original magnification x 450.) 


Table I. Indomethacin, 4 mg/kg, given to mothe =~ 
21 hours PTD* 


Maternal serum Fetuses 
| indomethacin (ug/ml) | in litter 
8.1 11 








Feial serum: 
indomethacin (uz dl) 





A 5.3, 6.3, 3.7, ." 
4.4, 3.6, 4.3 
B 49 . 10 2.6, 3.1, 3.6 
C 9.1 14 3.2, 5.3, 8.2, ZE 
D 9.2 1] 4.9, 4.7, 3.7, ~C, 
: 5.3, 3.6, 4.7, EF 
*No still births or resorptions occurred in these gror z3 


homa Health Sciences Center and were given a. cxily 
provision of chow and water. Twenty-one hours por 
to being killed at term on day 21, they were gier: 4 
mg/kg indomethacin intramuscularly. Prior to .con- 
taneous delivery, the rats were killed: by rapid blzvz to 
the head followed immediately by cervical dislocaron. 
At the time of death, blood samples for indomet-zcin 
assay were obtained from the maternal aorta. H ser- 
€ otomy was then performed. The animals were ezam- 
. ined for the possibility of fetal süllbirth and resory-: on. 


They were processed for morphologic studies and for 
assays of maternal and fetal serum indomethacin. 
These morphologic studies, including electron mi- 
croscopic evaluation, form the basis of a separate in- 
vestigation, part of which has been reported else- 
where.® The blood for fetal indomethacin assay was 
procured by incision across the neck of the fetus, 
against which a capillary tube was placed. Care was 
taken to ensure that the blood flowed freely into the 
tube. Maternal and fetal indomethacin concentrations 
were assessed by high-performance liquid chromatog- 
raphy; pure preparations of indomethacin, provided 
by Merck and Co., were used as standards. Details of 
the assay procedure are described elsewhere." 

Part B. The methods of this part of the study were 
similar to those in Part A. Fetal neurotoxicity was 
evaluated by documentation of the number of necrotic 
neurons in the diencephalon of fetuses whose mothers 
had been given the following treatments: 2 mg/kg in- 
domethacin intramuscularly 24 hours prior to delivery 
(PTD), 2 mg/kg indomethacin intramuscularly 48 afid 
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Table II. Severity of fetal diencephalic neuronal necrosis in relation to prenatal indomethacin or vehicle 


maternal treatment at various intervals prior to delivery* 


Dose of 
indomethacin 

1. 2 mg/kg 20 2 
2. 2 mg/kg 19,20 2 
3. 4 mg/kg 20 2 
4. 4 mg/kg 18,19,20 2 
5. Vehicle control 18,19,20 7 

Totals 15 


*No resorptions occurred in these groups. 





No. of necrotic 
neuronst + SDt 


29 0 10.44 + 6.47 

28 0 10.32 + 5.38 

33 2 16.17 + 6.91 

17 8 49.0 + 27.5 

99 0 7.36 + 5.47 
206 10 


+The mean neuronal necrosis rate was obtained by counting the necrotic neurons in all fetuses of the total litters and then 
dividing the total number of necrotic neurons by the total number of fetuses. 


Standard deviation. 


24 hours PTD, 4 mg/kg indomethacin intramuscularly 
24 hours PTD, 4 mg/kg 72, 48, and 24 hours PTD, and 
vehicle control solution given intramuscularly in 
equivalent volumes to those of the drug treatment 
groups, the control treatment doses being given 72, 48, 
and 24 hours PTD. l 

All of the fetuses obtained from this part of the study 
were processed for light microscopic evaluation. Initial 
observation was made at the time of death, for the 
presence of fetal stillbirths and resorptions. The fetal 
placental membranes were removed completely. Prior 
to immersion of the fetus in Bouin’s fixative, an incision 
was made into the fetal skull in order to produce slight 
elevation of zhe calvarium from the cerebral hémi- 
spheres. This enabled optimal brain fixation. Approx- 
imately 20 ml of ñxative was utilized Per gram of fetal 
body weight. 

After fixation, coronal sections were taken through 
the diencephalon at the level of the trigeminal ganglia. 
A 3 mm thick block of this tissue was taken for process- 
ing, in standard manner.” From this material a 5 m 
thick section was prepared and stained with hema- 
toxylin and eosin. Without foreknowledge of the tissue 
examined, two observers (G.A. and H. K.) used a 
dual-viewing light microscope tc record the number of 
necrotic cells within the periventricular neurons. ‘The 
criteria of neuronal necrosis were nuclear karyorrhexis 
and cytoplasmic eosinophilia. These features are rep- 
resented in Fig. 1. 


- Results 


Part A. The serum indomethacin concentrations of 
mothers and fetuses are shown in Table I. The mater- 
nal levels ranged from 4.3 to 9.2 ug/ml and the fetal 
levels, from 2.6 to 8.2 ug/ml. In all four litters, the 
maternal serum indomethacin concentration was ap- 
preciably higher than that of any of the mothers' 
fetuses. In Table I it can also be seen that there were no 
stillbirths or resorptions and chat many fetuses were 


obtained for separate morphologic study in excess of 


those used for determination of indomethacin concen- 
tration. l 

Part B. Table II shows several important results. 
When a single dose of 2 mg/kg indomethacin is given 
to a mother rat 24 hours PTD, the mean number of 
necrotic neurons in the brain of her fetus is not appre- 
ciably higher than that of a fetus from a mother pre- 
treated with vehicle control (10.44 + 6.47 compared 
with 7.36 + 5.47). A second 2 mg/kg treatment of: a 
mother rat at the twentieth day of gestation does not 
increase the incidence of neuronal necrosis in an asso- 
ciated fetus. (Compare Columns 1 and 2 of Table II.) 

An increase of maternal dose to 4 mg/kg significantly 
increases the mean number of necrotic neurons of an 
associated fetus. (Compare Columns 2 and 3 of Table 
II.) Columns 3 and 4 of Table II show that triple dos- 
age of maternal indomethacin at 4 mg/kg produces a 
direct increase of neuronal necrosis in comparison with 
one 4 mg/kg maternal dose of indomethacin. (Com- 
pare 42.0 + 27.5 necrotic neurons.with 16.17 + 6.91 
necrotic neurons.) Further, the incidence of stillbirths 
in relation to maternal treatment with 4 mg/Kg in- 
domethacin is directly related to the number of treat- 
ments given (eight stillbirths compared with two still- 
births). 


Comment 


In the above study, severe neuronal necrosis in the 
fetal rat is shown to occur at dosage levels similar to 
those that have produced oliguria, azotemia, and hy- 
percreatininemia in humans?*; our maternal treatment 
with indomethacin at lower doses is shown to be free of 
fetal neurotoxicity. 

We find that indomethacin crosses the rat placenta 
but does not concentrate in fetal serum in excess of that 


of the mother. Recently, in similar ‘studies, we have 


been evaluating transplacental passage of salicylic acid % 


following maternal treatment with salicylates. Those 
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findings have been similar to the results preset» ob- 
tained for indomethacin; specifically, fetal seru x drug 
levels were considerably less than maternal le=s. To 
date, there has been a lack of data regarding trar.»pla- 
cental aspirin and indomethacin passage in rz: . ‘Al- 
though our results provide information of fetal secum 
concentration, we have no knowledge of drug C.acen- 
tration within other fetal tissues, including the aactus 
arteriosus, brain, and kidney. 

A rat model was originally used to demonstra zhat 
the mammalian ductus arteriosus can be clocd by 
prostaglandin synthetase antagonists. Results ^^ the 
present study are meaningful but the pathogenesis of 
increased neuronal necrosis in rat fetuses of mo hers 
treated with indomethacin is difficult to evaluate. xeu- 
ronal necrosis is the ultimate consequence of =ære 
reduction of hypoxemic blood flow to the brain. 2ocal 
and systemic hemodynamics critically affect the —.-el- 
opment of this neurotoxicity. There are many ferzses 
in rat litters. It may, therefore, be impossible to ds, ern 
the precise contribution of hemodynamic alteratiæ £ to 


the development of neuronal necrosis in an indic«lal 


rat fetus, in comparison with the tissue level of the rug 
which the fetus sustains. i 
The indomethacin doses employed in some oz zur 
treatment groups were considerably in excess of szls 
known to be productive of ductal clcsure of fetal m£." 
It is therefore likely that the severe neuronal ne: -5sis 
_in those particular treatment groupé was not mec_sted 
through redirection of fetal intracar diac blooc zut 
rather was mediated by cerebral vasoconstriction ət 5y 
toxicity directly upon the neurons. This would ac=-d 
well with the work of Pickard and Mackenzie? who -. 
shown that administration of indomethacin to EAM 
is productive of a severe decrease in cerebral l--cd 


flow. The findings of Parks and associates!! are ex 32- 


cially relevant; they showed that indomethacin-indaced 
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human fetal death was not due solely to ductal con- 
striction, because necropsy evaluation showed only 
moderate degrees of ductal closure. 

Physiologic, pharmacologic, and pathologic studies 
of prostaglandin synthetase antagonists should now be 
increasingly directed toward investigation within sub- 
human primates rather than within lesser species. Novy 
and'colleagues!? have shown, in monkeys, that in- 
domethacin both prolongs gestation and prevents in- 
duction of labor at term; complicatioris, however, in-- 
cluded reduction in amniotic fluid volume, flaccidity of 
the uterus, meconium staining, and fetal death. 

Zuckerman and associates! have inhibited premature 
labor by use of indomethacin but have not established 
that the procedure i is without hazard. In 12 of 50 cases 
the drug failed to prevent delivery; and no necropsy 
findings were reported relevant to a stillbirth and four 
neonatal deaths that occurred in the study group.! ` 

Mucli information of pathophysiologic indometha- 
cin effects has been provided from numerous studies 
of various animal models and of humans.577: 147?! In 
essence, it is established from these investigations that 
indomethacin interferes with vascular protective re- 
sponses and thereby produces a reduction in organ 
blood flow. This has been demonstrated for lung tis- 
sue,1971? skeletal muscle,? and kidney,? ê as well as for 
the brain.? Hypoxia has been shown to potentiate this 
effect. 19: am, 19 

It has recently been reported that prenatal use of 
indomethacin in humans may be associated with the 
development of primary pulmonary hypertension of 
the newborn infant.® 

The nóte of caution previously expressed by us 
would appear to be valid, even as of now: Indometha- 
cin treatrhent in humans should be severely limited to 
highly selected cases and the doses employed should be 
of a conservative and cautious kind.?! 
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The historical background of successful chemotherapy 
for advanced gestationel trophoblastic tumors 
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Loma Linda, California 


MORE THAN TWO DECADES ago the two orig~ial pa- 
pers dealing with chemotherapy for advancec gesta- 
tional trophoblastic tumors were published irdepen- 
dently, both in 1956." ? One concerned the ase of 
nitromin, an alkylating agent, and appearec in a 
Japanese journal. The other concerned methore «ate, 
a folic acid antagonist, and was published in an ameri- 
can journal Since then clinicians and scien-sts* 4 
worldwide have worked toward achieving throt zF ap- 
propriate chemotherapy a total remission rate =f 20% 
to 90% with a 10 to 20 year duration of remissin of a 
disease that otherwise has a 90% mortality rate. "has, it 
appears that the first real landmark of successáml che- 
motherapy in cancer management has been. estab- 
lished.*? It is indeed my great fortune and priviege to 
be asked to write the following memoirs in refer=nce to 
the developmental background. 

When I first met Dr. Roy Hertz, at the Nztional 


: Cancer Institute, in the spring of 1952, I was a | inical 


fellow of the American Cancer Society, studyzag the 
endocrine influence on cancer growth under Dr. 
Samuel G. Taylor III, then at the Presbyterian Exsoital 
of the City of Chicago (now Rush-Presbyteian-St. 
Luke's Medical Center). At that time Dr. Her=® was 
noted for his study of the stimulation of growth: 5f the 


This paper was received from Dr. Li in response tc a 
query about the background of the discovery of sucess 
chemotherapy for gestational trophoblastic tumors. he 
"Classic page" relative to this article was previoust- 
published on page 987 of the November 15, 1970. ssa? 
of the JOURNAL. 


*Professor of Medicine, Loma Linda University, S.xocl of 
Medicine, and ‘Jerry L. Pettis Memorial Veterans 
Administration Hospital, Loma Linda, California ~ 2354. 


266 


chick oviduct with estrogen, an effect which sad be 
inhibited by an antifolate, aminopterin. I visited Hertz, 
in hopes of an opportunity to study under him after 
the completion of my one-year fellowship. Instead, in 
the spring of 1953, I joined Dr. O. H. Pearson’s group 
at the Sloan-Kettering Institute, New York, New York. 
Pearson was noted for his original work with adreno- 
corticotropic hormone (ACTH) on lymphomas and on 
the precise measurement of metabolic products such as 
urinar? nitrogen, phosphorus, calcium, etc., as objec- 
tive crizeria monitoring tumor growth response to vari- 
ous endocrine manipulations. During the following two 
and a E alf years, as a Damon Runyon Fellow, I became 
thoroughly indoctrinated in the importance of having 
an index of response during any clinical investigative 
procedures. 

In 1354 to 1955 Dr. Von Gilse of the Rotterdam 
Radiotierapy Institute, The Netherlands, joined Pear- 
son’s team as a visiting fellow. Her interest was the 
search for an estrogen antagonist for the treatment of 
female metastatic breast carcinoma. In her review of 
the literature, she was impressed by Hertz’s observation 
on the effect of estrogen on growth of the chick oviduct 
and the fact that the process can be inhibited by pre- 
treatment with an antifolate, aminopterin. She then se- 
lected from our patient pool as an experimental subject 
a 30-odd—year-old woman who had had a hypophysec- 
tomy: fcr a moderately advanced malignant melanoma. 
A daily score of the percentage of cornification of the 
vaginal epithelium was used as a monitor of the re- 
sponse to estrogen. The woman, although she had 
multiple metastatic skin lesions, was in relatively good 
physical condition. She was pretreated with metho- 
trexate. 5 mg daily by mouth, over a 3 week perrod. 


Volume 135 
Number 2 


M.T. 35 yrs. $ 
Malignant Melanoma 
Hy pophysectomized 





5 mgms PO, Dolly 


1250 F 


1000 F 





750 


RU 724 HOURS 


. 500 


METHOTREXATE 


10 mms PO, 
Daily 


URINARY CHORIONIC GONADOTROPIN 


Chemotherapy for gestational trophoblastic tumors 267 










aol T6 mona PO Daily 
20^" ESTINYL 
015 moms PO Daily 


Daily 








o 10 


20 30 40 
DAYS 


Fig. 1. Effect of methotrexate on urinary gonadotropin excretion in a patient with malignant mela- 
noma. (From Li, M. C., in discussion, Hertz, R., et al.: Chemotherapy of choriocarcinoma and related 
trophoblastic tumors in women, Ann. N. Y. Acad. Sci. 80:280, 1959.) 


Afterward estrogen was added to the regimen. The 
percentage of cornified cells was zero during the con- 
trol and methotrexate treatment period but steadily 
rose to 90% to 100% over a week or 10 days after 
estrogen was added. The experiment was apparently 
successful, although the data turned out to be negative 
and disappointing. The big surprise came from Miss 
Miriam Leavy, who performed the weekly assays of 


urinary follicle-stimulating hormone (FSH) asa routine ` 
follow-up of all hypophysectomized patients in our, 


study group. For some unknown reason, at that time, 
the patient's urine was répeatedly positive for chorionic 
gonadotropin, even after the hypophysectomy; how- 
ever, the titer gradually became unmeasurable during 
the experimental period (Fig. 1). Since the patient was 
then under my care, I? was anxious to explain this phe- 
nomenon. Although chorionic zonadotropin reported- 
ly had occurred in the urine of patients with lym- 
phomas and other neoplastic diseases before this time 
(it was generally considered that there could be errors 
in the hormonal assays), I was not sure that this was an 


error because the chorionic gonadotropin titer de-. 


creased gradually during periods of methotrexate 


administration, and the negative titer was repeatedly : 
confirmed thereafter. Now it is very clear that many ` 


neoplastic tissues possess the ability to produce em- 
bryonic proteins or hormones. The argument eventu- 
ally necessitated the study of another woman of 
childbearing age. The wife of an attaché of the Argen- 


tine embassy was chosen. She had numerous metastatic 
choriocarcinoma lesions of the lungs and was admitted 
to Pearson's service at Memorial Hospital early in 1955. 
: The disease was advanced and the urinary chorionic 
gonadotropin titer was quite high. She was then given 
methotrexate, 2.5 to 5 mg daily by mouth, over a 2 to 3 
week period. 'The patient did not tolerate the medica- 
tion well and subsequently died of the disease. 
Meanwhile, Hertz, who was Chief of the Endocrinol- 
ogy Branch of the National Cancer Institute, acquired 
a 15 to 18 bed facility in the newly opened Clinical 
`. Center, National Institutes of Health. As an experi- 
mental endocrinologist, he wished to have someone 
with clinical experience to assist him in organizing a 
clinical research program in his branch. It was natural 
that he turned to Pearson for assistance. I decided that 
it might be a good opportunity to establish something 
` of my own elsewhere, at the same time fulfilling the 
United States military obligation. I asked for an inter- 
‘view with Hertz after learning that Pearson's first assis- 
tant had turned the position down in order to return to 
Utah. Hertz, although realizing that I might not be 
exactly at the level he desired, thought it would be good 
to accept me as an interim assistant or as a senior inves-- 
tigator. In late August, 1955, when I was the attending 
physician on call over the weekend at the Clinical Cen- 
ter, a young woman with a massive cerebral hemor- 
rhage was admitted through the emergency room. She *e 
died shortly after admission. I was quite upset after ; 
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Fig. 2. Effect of methotrexate on urinary gonadcu-pin 
excretion in a patient with metastatic uterine chorioaden- ma. 
(From Li, M. C., Hertz, R., and Spencer, D. B.: Effect of 
methotrexate therapy upon choriocarcinoma and choraxze- 
noma, Proc. Soc. Exp. Biol. Med. 93:361, 1956, publisLed >y 
Academic Press, Inc.) 


finding out that this patient had had meta.tzic 
choriocarcinoma and had been under observaticn zt 
Hertz's endocrine clinic for some time but had »5een 
given no therapy. Apparently Hertz had been intar- 
ested mainly in the aspect of spontaneous remissicn. of 
the disease and wished to document this phenomcnzn 
by periodic examination of the urinary chorionic go- 
nadotropin titer, I immediately recalled my previcus 
experience at the Sloan-Kettering Institute with the use 
of the chorionic gonadotropin titer to evaluate mehr- 
trexate therapy in a hypophysectomized woman wEJ 
melanoma. In addi-ion, I reviewed the work of Thie-zs-a 
and Phillips: !! on fetal death in both experimentl 

" animals and humans caused by the administratior of 
aminópterin. Since choriocarcinoma is of fetal origin, | 
thought that there might be a chance that methotre»a e 
could cause regression of a fetal tumor such as meta- 
static choriocarcinoma. When the weekend was ove, 1 
discussed the latest incident with Hertz and presente] = 
new research proposal at medical rounds. Hertz, upot 
hearing the evidence and rationale and after recall nz 
his own work with aminopterin on the chick oviduct, 
quickly approved the research endeavor. I was “e 
peatedly assured that I had the "final decision" aac 
Hertz's full support on every aspect of this project sirce 
Hertz had several other projects to atzend to, in per 
ticular, the amphenone versus adrenal carcinoma praj 
ect, and desired to stay in the laboratory working «er 
basic endocrinology. 

-Æ Two months went by before I had my first opportu- 

nity to test the validity of my theory. One day we rz- 


September 15, 1979 
Am. J. Obstet. Gynecol. 


ceived a telephone call from Dr. William Lucas, now 
professor of reproductive medicine at the University of 
California at San Diego, who was also a young medical 
officer of the Naval Medical Center across the highway 
from the Clinical Center. He stated that he had exam- 
ined a 24-year-old woman, the wife of a Naval dental 
technician, who had a few metastatic nodules of 
chorioadenoma in the lungs. Since Hertz was known in 
the Washington, D. C., area to be interested in follow- 
ing the course of these tumors, Lucas wondered if any- 
thing new was being developed in the field of therapy. 
Although the young woman was asymptomatic, he was 
quite sure of the grave outcome of the disease in the 
not-too-distant future. I met with the patient, her hus- 
band, and Dr. Lucas. After the patient's initial refusal 
and resistance, she was finally admitted to the Clinical 
Center in good physical condition. While I was organiz- 
ing the research protocol and obtaining the baseline 
studies, one day she suddenly had a spontaneous rup- 
ture of one of the left lung lesions with resulting mas- 
sive hemopneumothorax. She became moribund. An 
emergency conference was called consisting of myself, 
Hertz, D. M. Bergenstal, Paul Condit (a National 
Cancer Institute clinical pharmacologist), a thoracic 
surgeon, and several clinical associates. It was decided 
that conservative and supportive management was to 
be the main goal. Anything else would be up to my 
judgment. 

It was my decision alone whether to conduct my 
maiden clinical research program under such circum- 
stances. There was nothing to lose, I finally decided, 
except my own image as a physician and scientist with 
good judgment. Afterward, I consulted Condit regard- 
ing the optimal dosage and route of administration of 
methotrexate. Condit” believed the best way to admin- 
ister an antifolate was to use an exceptionally large dose 
intravenously and intermittently. This was also Con- 
dit's first opportunity to test his concept since we had 
the patient's daily urine assay for the gonadotropin 
titer to monitor the response. Condit first suggested 
methotrexate, 50 mg intravenously in one single dose. 
The conventional dose of methotrexate for the treat- 
ment of acute leukemia was 2.5 to 5 mg daily by mouth 
at this time. I felt that there should not be too many risk 
factors involved at one time and decided on 10 mg 


, intravenously in one single dose at first (Fig. 2). Mean- 


while, the patient was receiving optimal supportive care 
such as blood transfusion, oxygen, etc. To everyone's 
surprise, the patient survived the ensuing 20 hours. 
Because she exhibited no gastrointegtinal or hemato- 
logic toxicity after the initial dose, Condit and I decided 
that the next dose of methotrexate should be 50 mg 
intravenously. Thereafter, the patient's conditibn 
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Fig. 3. Effect of methotrexate on urinary gonadotropin excretion in a patient with metastatic uterine 
choriocarcinoma. (From Li, M. C., Hertz, R., and Spencer, D. B.: Effect of methotrexate therapy 
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choriocarcinoma. (From Li, M. C., Hertz, R., and Bergenstal, D. M.: Therapy of choriocarcinoma 
and related trophoblastic tumors with folic acid and purine antagonists, N. Engl. J. Med. 259:66, 
1958, published by the New England Journal of Medicine.) 


slowly started to improve. Several days later the urinary 
gonadotropin titer dropped slightly but soon re- 
bounded higher than the pretreatment level. After see- 
ing that the effect of a single huge dose of methotrex- 
ate was only temporary in result, we decided to give 25 
mg of methotrexate by mouth daily for 4 days on the 
presumption that if there was any toxicity the drug 
dósage could be stopped before a full 100 mg was 
reached. To our surprise, there was a slow but sus- 
tained drop of the urinary gonadotropin titer. Mean- 
while, however, the patient developed severe stomati- 
tis, diarrhea, leukopenia, and thrombocytopenia. With 
good nursing care over the ensuing 3 weeks, her gen- 


eral condition continued to improve, and she finally 
was out of the oxygen tent, able to sit in a chair. As soon 
as she had fully recovered from the drug toxicities, I 
repeated the therapeutic regimen periodically until the 
urinary gonadotropin became barely measurable (Fig. 
2). The patient continued to show improvement de- 
spite the appearance of mild drug toxicity after each 
therapeutic course. Two months after initiation of 
methotrexate therapy her health was almost completely 
restored. The urinary gonadotropin remained low, 
and no drug was given afterward. About 4 months 
after the beginning of chemotherapy the patient was % 
normal without evidence of disease.” 
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Fig. 5. Effect of dactinomycin, methotr==ate, and chlorambucil on urinary gonadotropin excretion 
in patient with metastatic choriocarcincz and embryonal carcinoma of the testis. (From Li, M. C., 
Whitmore, W. F., Jr., Gclbey, R., and G-acstald, H.: Effects of combined drug therapy on metastatic 
cancer of testis, J. A. M. A. 174:1291, ÆC, published by the American Medical Association.) 


After the initial success with the first patr, a 
woman from Florida with choriocarcinoma c: the 
uterus and metastases to the lungs was admitted 1c the 
Clinical Center. She had never been treated surgically 
before except for a uterine biopsy. After we conf.—ned 
the diagnosis and obtained baseline studies, C-rdit 
recommended methotrexate, to be given in one zizgle 
dose of 110 mg intravenously. There was then zn. m- 
mediate precipitate drop of the urinary gonadoreoin 
titer, which returned to the pretreatment level f~t as 
fast several days later (Fig. 3). The question arose < to 
whether methotrexate in the urine was capable =i in- 
terfering with the biological assay responsible fc- -he 
abrupt drop and rise of titers. We tested this poss 3 ity 
by adtling several samples of the patient's pretreaxrent 
urine to different amounts of methotrexate, equi-a ent 
to the estimated quantity excreted in the ñrst 24-35-ur 
period after treatment. The urine was anelyzed kothe 
same procedure used in the FSH assay, i.e., al-chol 
precipitation, followed by dialysis and drying cf the 
precipitates. The end point of the assay depended 3n 
doubling of mouse uterine weight. We concludec that 
methotrexate was not present in the final produc m a 
sufficient amount to interfere with the assay. 

When the patient recovered from the mild drug tx- 
icity from this initial huge intravenous dose, the fc: rre 
dose of methotrexate was again discussed. On ene 
hand, we considered giving 250 mg in-ravencns.y. 
However, so far the patients had been forticete 

@ enough to survive these unprecedented huge snzle 
doses of methotrexate, but there was not enougl e*i- 


* 


dence from the gonadotropin assays to indicate a dis- 
tinct advantage of a single huge dose over multiple 
medium-sized doses given consecutively over several 
days. Besides, we had learned that this patient could 
tolerate methotrexate up to a total dose of 110 mg. We 
decided again to divide the total dose into five daily 
doses given by mouth. To our surprise, the patient tol- 
erated the medication just as well and the drop of the 
urinary gonadotropin titer was more sustained. After- 
ward, as a clinician oriented to results, 1 decided that 
future doses should be given in this manner. This 
course was successful, and the patient had a total re- 
mission of the disease 4 months after initiation of 
therapy. 

When a third patient with a huge choriocarcinoma of 
the uterus and fulminating metastatic disease to the 
lungs was admitted, Condit recommended that 240 mg 
of methotrexate be given in a single dose intravenously 
(Fig. 4). Although the urinary gonadotropin titers 
quickly receded, this was followed by a rapid return to 
the pretreatment level. Afterward, I put the urinary 
gonadotropin titers of three patients on a drawing 
board. It was obvious from these graphs that one single 
huge dose showed no advantage over a medium-sized 
dose given daily and consecutively for 4 to 5 day peri- 
ods and that the effective single course of methotrexate 
therapy that did not cause overt toxicity was between 
100 and 125 mg. In addition, data from my laboratory 
showed that methotrexate in the form administered 
was not a pure compound but contained several unde- 
sirable elements which could cause side effects whefi a 
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huge dose was given at one time.“ For these reasons, 
subsequent treatment was given according to these 
findings. This third patient also had a long-term total 
remission of disease. " 

Despite these unequivocal and reproducible labora- 
tory data, plus the spectacular clinical response, Hertz 
felt that I was having "beginner's luck" arid that these 
therapeutic results represented an unusual coincidence 
of spontaneous remission of disease. However, he did 
agree that these findings should be published under 
the authorship of Li, Hertz, and Spencer, the latter our 
laboratory technician who daily performed the numer- 
ous laboratory assays to obtain the final gonadotropin 
titer which contributed greatly to the decisions. Al- 
though 1 recommended that Condit be included 
among the authors, Hertz rejected this idea, thinking 
that his function. was merely consultative. Besides, 
Condit’s® own experiments had been fulfilled with 
these studies. However, we acknowledged his effort in 
a footnote. 

In order to convince Hertz that this was not a spon- 
taneous remission of the disease, I allowed him to treat 
the fourth and fifth patients with metastatic choriocar- 
cinoma. I myself, however, turned to the treatment of 
choriocarcinoma of nongestational origin. In contrast 
to uterine choriocarcinoma, testicular choriocarcinoma 
failed to respond to methotrexate or mercaptopurine 
used singly.!5 The difference of drug sensitivity cannot 
be explained on the basis of difference of sex, because 
large doses of estrogen had been given to the men be- 
fore and during the therapeutic period. Later Hertz 
and I postulated that gestational choriocarcinoma rep- 


resents a fetal transplant. to women, which consists of: 


paternal genetic elements subject to maternal rejec- 
tion.'® Thus, the success of chemotherapy of this tumor 
can be attributed to the combination of drug effect and 
immunologic rejection. 

In the fall of 1957, I assumed a new post at the State 
University of New York, Downstate Medical Center. I 
continued to explore new methods of treatment for 
both types of choriocarcinoma at Memorial Sloan- 
Kettering Cancer Center, New York, New York, under 
the sponsorship of Drs. C. P. Rhoads, J. H. Burchenal, 
and D. A. Karnofsky. While experimenting with ac- 
tinomycin D, 6-diazo-5-oxo-norleucine (a glutamine 
antagonist}, and epoxypiperazine (an alkylating agent) 
fqr testicular choriocarcinoma, I realized that this 
group of tumors generally consists of a combination of 
two or more heterogeneous malignant embryonic tis- 
sues. In order to arrest all cellular elements, one might 
have to administer two or three effective teratogenic 
drugs simultaneously. I then introduced this.concept 
and made the following suggestions for combination 
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Fig. 6. Effect of dacuaefuyan and chlorambucil on urinary 
gonadotropin excretion in a patient with uterine choriocar- 
cinoma resistant to methotrexate, (From Li, M. C.: Manage- 
ment of choriocarcinoma and related tumors of uterus and 
testis, Med. Clin. North Am. 45:661, 1961, published by W. B. 
Saunders Company.) 


drug therapy. for metastatic testicular cancer: (1) Each 
drug used must show a deleterious effect on embryonic 
or neoplastic tissue; (2) each drug used should have a 
different mechanism of action to avoid overlapping 
toxicity; (3) each drug should permit administration in 
full dosage. The feasibility of this hypothesis was tested 
in an instance using chlorambucil, methotrexate, and 
actinomycin D, and the outcome was described in an 
article by Li, Whitmore, Golbey, and Grabstald.!* Oc- 
casional patients with metastatic testicular cancer have 
achieved a sustained, long-term total remission follow- 
ing this regimen (Fig. 5). 

Eventually and inevitably, in 1958, I encountered my 
first patient with metastatic gestational choriocar- 
cinoma who showed resistance to methotrexate. She 
was then treated with the above-mentioned triple-drug 
regimen except that methotrexate was eliminated (Fig. 
6). She had a sustained completion of remission of dis- 
ease following treatment with actinomycin D and 
chlorambucil5 At the same time, Hertz experienced 
similar difficulty while wsing Vinblastine for treatment 
instead.'? Unfortunately, the remission was generally 
partial and temporary. I was invited back to the Na- 
tional Cancer Institute for conference, and in 1962, 
Ross, Stolback, and Hertz” confirmed my observation 
and emphasized that total remission of methotrexate- 
resistant tumors could be achieved with actinomycin D 
alone. The latest publication by Lewis?! however, 
summarizing experiences of his own and othérs over 
the last decade, indicates that multiple-drug combina- 
tion therapy is probably best reserved for those who fail 
to respond to the standard treatment and those who ` 
are within the “high-risk” category. 
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Conception Control and Human Re. oduction: Advanced Seminar for Physicians 


The New York University Post-Gra-& ate Medical School announces a postgraduate 
course for physicians, Conception Coml and Human Reproduction: Advanced Semi- 
nar for Physicians, to be presented November 17 and 18, 1979, at the NYU Medical 


Center, 550 First Ave., New York, Nev Zork. 


For information contact: NYU Postisrzduate Medical School, 550 First Ave., New 


York, New York 10016. 
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/| | WITHALOW INCIDENCE 
OF SIDE EFFECTS 


Clinical studies show: 

low incidence of nausea, 
vomiting and psychotomimetic 
effects 


IN 27 SINGLE OR CROSS-OVER CLINICAL STUDIES (2,038 DRUG 
EVALUATIONS) THESE SIDE EFFECTS WERE OBSERVED:! 
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+P <0.05: Statistically significant difference from NUBAIN® (nalbuphine HCI) group. 


En NUBAIN (1,066 patients) MEPERIDINE (234 patients) 
Key 
MORPHINE (486 patients) TALWIN" (252 patients) 


1. These clinical studies involved patients with pain 
from a variety of medical causes, including labor, 
cancer, and orthopedic and general surgical pro- 
cedures. Actual number of patients experiencing 
each side effect is shown in parentheses on the bar 
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nalbuphine HC 


OFFERS LOW POTENTIAL 
FOR ABUSE 






— NUBAIN requires no special storage or additional paperwork 
beyond your normal order or prescription. 

— The unique properties of NUBAIN may be found in its molecular 
structure. 


ey O [0] 
OXYMORPHONE NALOXONE 


— Certain substances, such as NARCAN® (naloxone HCI), counteract 
or antagonize the effects and side effects of potent narcotics, such 
as morphine or NUMORPHAN® (oxymorphone HCI). NUBAIN was 
designed to incorporate important molecular features of the 
antagonist NARCAN and the potent analgesic NUMORPHAN, re- 
sulting in a drug with strong analgesia but limited abuse potential. 


And a lower respiratory effect 


— At dosages of 10 mg/70 kg, NUBAIN causes respiratory depression 
comparable to that of morphine. In contrast to morphine, higher 
doses of NUBAIN do not increase respiratory depression appreci- 
ably (see Precautions). 


NARCAN is an Endo registered U.S. trademark. 
NUMORPHAN is an Endo registered U.S. trademark. 


A clinical summary: 


97 investigations evaluated more than 1,000 medical and surgical 
patients in regard to the effect of NUBAIN upon acute or chronic 
pain. Among these studies are the following, which highlight impor- 
tant areas of analgesic use: 


ORTHOPEDICS — this study encompassed 52 patients and com- 
pared NUBAIN to meperidine. Treatment varied from 1 to 40 days. 
NUBAIN was found to deliver satisfactory analgesia with no overt 
evidence of physical tolerance. 

CANCER —this study encompassed 37 patients treated for 1 to 186 
days. Many of the patients stabilized on I.M. NUBAIN received 
dosages every 6-8 hours. 


OBSTETRICS— four double-blind studies were conducted encom- 
passing 159 patients in labor. I.M. NUBAIN was compared to I.M. 
meperidine. Analgesically, both drugs were deemed similar 

(10-15 mg NUBAIN equal to 75-113 mg meperidine). Neonates did 
equally well on both drugs, but there is a possibility that either 
drug can produce depressive effects in the fetus or neonate. 
Mothers treated with NUBAIN had fewer side effects, and hospital 
personnel liked NUBAIN. 


Please see full prescribing information, including a complete dis- 
cussion of adverse reactions, on following page. 
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DESCRIPTION 


NUBAIN (nalbuphine hydrochloride) is a synthetic narcotic agonist-antagonist analgesic ot the 
phenanthrene series. It is chemically related to both the widely used narcotic antagonist, naloxone, and 
the potent narcotic analgesic, oxymorphone. 


CH) NALBUPHINE HYDROCHLORIDE 


N (-)-17-(cyclobutylmethyl) -4, 5a-epaxy = 
morphinan-3, 6a, 14-triol, hydroctlovide 


* HCI 
HO o" "on 
Each ml of the injectable aqueous solution of NUBAIN contains 10 mg of nalbuphine hydrochloride. 


ACTIONS 


NUBAIN isa potent analgesic. Its analgesic potency is essentially equivalent to that of morphineona 
milligram basis. 

Its onset of action occurs within 2 to 3 minutes after intravenous administration, and in less han 15 
minutes following subcutaneous or intramuscular injection. The plasma half-life of nalbuphme is 5 
hours and in clinical studies the duration of analgesic activity has been reported to range fror 3 lc 6 

ours. 

The narcotic antagonist activity of NUBAIN is one-fourth as potent as nalorphine and 10 times that ot 


pentazocine. 
INDICATIONS 


For the relief of moderate to severe pain. NUBAIN can also be used for preoperative analges:a, as a 
supplement to surgical anesthesia, and for obstetrical analgesia during labor. : 


CONTRAINDICATIONS 
NUBAIN should not be administered to patients who are hypersensitive to it. 


WARNINGS 


Drug Dependence — NUBAIN has been shown to have a low abuse potential which is approximate to 
that of pentazocine. When compared with drugs which are not mixed agonist-antagonists, it has been 
reported that nalbuphine's potential for abuse would be less than that of codeine and propoxyphene. 
Psychological and physical dependence and tolerance may follow the abuse or misuse of nelbuphine 
Therefore, caution should be observed in prescribing it for emotionally unstable patients, or for 
individuals with a history of narcotic abuse. Such patients should be closely supervised wren iong- 
term therapy is contemplated. 

Care should be taken to avoid increases in dosage or frequency of administration which in 
susceptible individuals might result in physical dependence. 

Abrupt discontinuation of NUBAIN following prolonged use has been followed by symptoms ot 
narcotic withdrawal, i.e., abdominal cramps, nausea and vomiting, rhinorrhea, lacrimation 
restlessness, anxily, elevated temperature and piloerection. 


Use in Ambulatory Patients | NUBAIN may impair the mental or physical abilities required for the 
performance of potentially dangerous tasks such as driving a car or operating machinery. Therctore, 
NUBAIN should be administered with caution to ambulatory patients who should be warnec to avoid 
such hazards. 


Use in Emergency Procedures Maintain patient under observation until recovered rom 
NUBAIN effects that would affect driving or other potentially dangerous tasks. 


Use in Children Clinical experience to support administration to patients under 18 years is nat 
available at present. 


Use in Pregnancy (other than labor) Safe use of NUBAIN in pregnancy has rot teen 
established. Although animal reproductive studies have not revealed teratogenic or embryo'oxi 
effects, nalbuphine should only be administered to pregnant women when, in the judgement o! the 
physician, the potential benefits outweigh the possible hazards. 


Use During Labor and Delivery NUBAIN can produce respiratory depression in the neonate |! 
should be used with caution in women delivering premature infants 


Head Injury and Increased Intracranial Pressure The possible respiratory depressar t effects 
and the potential of potent analgesics to elevate cerebrospinal fluid pressure (resulting trom 
vasodilation following CO, retention) may be markedly exaggerated in the presence of head injury 
intracranial lesions or a pre-existing increase in intracranial pressure. Furthermore, potent analgesics 
can produce effects which may obscure the clinical course of patients with head injuries, Therefore, 
WUBAIN should be used in these circumstances only when essential, and then should be administesed 
with extreme caution. 


Integgction With Other Central Nervous System Depressants Although NUBAIN possesses 
narcBtic antagonist activity, there is eviderfte that in nondependent patients it will not antagonize a 
narcotic analgesic administered just before, concurrently, or just after an injection of NUBA'N 
Therefore, patients receiving a narcotic analgesic, general anesthetics, phenothiazines, o° other 
tranquilizers, sedatives, hypnotics, or other CNS depressants (including alcohol) concomitantly with 
NUBAIN may exhibit an additive effect. When such combined therapy is contemplated, the dose of one 
or both agents should be reduced. 





PRECAUTIONS 


Impaired Respiration At the usual adult dose of 10 mg/70 kg, NUBAIN causes some respiratory 
depression approximately equal to that produced by equal doses of morphine. However, in contrast to 
Morphine, respiratory depression is not eppreciably increased with higher doses of NUBAIN 
Respiratory depression induced by NUBAIN can be reversed by NARCAN ® (naloxone hydrochloride) 
when indicated. NUBAIN should be administered with caution at low doses to patients with impaired 
respiration (e.g., from other medication, uremia, bronchial asthma, severe infection, cyanosis or 
respiratory obstructions) 


Impaired Renal or Hepatic Function Because NUBAIN is metabolized in the liver and excreted 
by the kidneys, patients with renal or liver dysfunction may overreact to customary doses. Therefore, in 
these individuals, NUBAIN should be used with caution and administered in reduced amounts. 


Myocardial Infarction As with ali potent analgesics, NUBAIN should be used with caution 
in patients with myocardial infarction who have nausea or vomiting. 


Biliary Tract Surgery As with all narcotic analgesics, NUBAIN should be used with caution in 
patients about to undergo surgery of the biliary tract since it may cause spasm of the sphincter of Oddi 


ADVERSE REACTIONS 


The most frequent adverse reaction in 1066 patients treated with NUBAIN is sedation (381, 36%) 

Less frequent reactions are: sweaty/clammy (99, 9%), nausea/vomiting (68, 6%), 
dizziness/vertigo (58, 5%), dry mouth (44, 4%), and headache (27, 3%) 

Other adverse reactions which may occur (reported incidence of 1% or less) are: 


CNS Effects nervousness, depression, restlessness, crying. euphoria, floating, hostility, unusual 
dreams, confusion, faintness, hallucinations, dysphoria, feeling of heaviness, numbness, tingling, 
unreality. The incidence of psychotomimetic effects, such as unreality, depersonalization, delusions, 
dysphoria and hallucinations has been shown to be less than that which occurs with pentazocine. 


Cardiovascular Hypertension, hypotension, bradycardia, tachycardia 
Gastrointestinal Cramps, dyspepsia, bitter taste 

Respiration Depression, dyspnea, asthma. 

Dermatological Itching, burning, urticaria 

Miscellaneous Speech difficulty, urinary urgency, blurred vision, flushing and warmth 


DOSAGE AND ADMINISTRATION 


The usual recommended adult dose is 10 mg for a 70 kg individual, administered subcutaneously, 
intramuscularly or intravenously, this dose may be repeated every 3 to 6 hours as necessary. Dosage 
should be adjusted according to the severity cf the pain, physical status of the patient, and other 
medications which the patient may be receiving (See Interaction with Other Central Nervous System 
Depressants under WARNINGS.) In non-tolerant individuals, the recommended single maximum dose 
is 20 mg, with a maximum total daily dose of 160 mg 


Patients Dependent on Narcotics Patients who have been taking narcotics chronically may 
experience withdrawal symptoms upon the administration of NUBAIN. If unduly troublesome, narcotic 
withdrawal symptoms can be controlled by the slow intravenous administration of small increments of 
Morphine, until relief occurs. If the previous analgesic was morphine, meperidine, codeine, or other 
narcotic with similar duration of activity, one-fourth of the anticipated dose of NUBAIN can be 
administered initially and the patient observed for signs of withdrawal, i.e., abdominal cramps, nausea 
and vomiting, lacrimation, rhinorrhea, anxiety, restlessness, elevation of temperature or piloerection. It 
untoward symptoms do not occur, progressively larger doses may be tried at appropriate intervals until 
the desired level of analgesia is obtained with NUBAIN 


Management of Overdosage The immediate intravenous administration of NARCAN® 
(naloxone hydrochloride) is a specific antidote. Oxygen, intravenous fluids, vasopressors and other 
supportive measures should be used as indicated 

The administration of single doses of 72 mg of NUBAIN intramuscularly to eight normal subjects 
has been reported to have resulted primarily in symptoms of sleepiness and mild dysphoria 


HOW SUPPLIED 


NUBAIN® (nalbuphine hydrochloride) injection for intramuscular, subcutaneous, or intravenous 
use (10 mg/ml) is available in: 

NDC #0056-0385 10 mg/ml, 1 ml ampuls (box of 10) * . 

NDC #0056-0384 10 mg/ml, 2 ml ampuls (box of 10) 

NDC #0056-0386 10 mg/ml, 10 ml vials 

Each ml contains 10 mg nalbuphine hydrochloride, 0.1% sodium chloride, 0.94% sodium citrate 
1.26% citric acid anhydrous, 0.1% sodium metabisulfite, and 0.2% of a 9:1 mixture of methylparaben 
and propylparaben as preservative, pH is adjusted with hydrochlorif acid. 
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Uterine fibrolipoleiomyoma or 
adenomatoid tumor? 


To the Editors: 


We read with great interest the article by Honoré 


entitled “Uterine fibrolipcleiomyoma: Report of a case 


with discussion of histogenesis” (AM. J. OBSTET. Gy- 
NECOL. 132:635, 1978). From the photomicrographs an- 


alternative diagnosis, that is, adenomatoid tumor, ap- 
pears possible. The interweaving of wide spaces with 


bands of smooth muscle in a poorly circumscribed le- : 


sion is histologically characteristic of intramyometrial 
adenomatoid zumors. This diagnosis is also supported 
by gross location and description." ? 


In our experience adenomatoid tumors are more 


common than tumors of fatty tissue in the uterine wall. 

Special stains might be useful in separating these two 
entities: oil red O for fat and stains for mucopolysac- 
- charides such as periodic acid—Schiff—alcian blue. The 
latter would demonstrate mucopolysaccharide in the 
lining cells of an adenomatoid tumor, which is a lesion 
related to mesothelium. Neutral fat would not be ex- 
pected in the spaces of such a tumor. 

It is not clear from, Dr. Honoré's paper whether 
these additional stains were performed and what re- 
sults were obtained. : 

Virginia A. LiVolsi, M.D. 
Mary Catherine Bibro, M.D. 
Department of Pathology 
Yale University School of Medicine 
New Haven, Connecticut 06510 
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Reply to Drs. LiVolsi and Bibro 


To the Editors: 

The points made by Drs. LiVolsi and Bibro are well 
taken. For the sake of brevity and because I was 
primarily interested in histcgenesis, I kept to a mini- 
mam the description of the lesion and omitted discus- 
sion of differential diagnosis. I realize now that I 
should have mentioned that the fat stain (oil red O) was 


strongly positive and the periodic acid—Schiff—alcian ` 


blue stain was completely negative. The adenomatoid 


tumor was considered in the differential diagnosis and 
. E 
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excluded on the basis of the histologic and tinctorial 
characteristics of the tumor. 

Louis H. Honoré, F.R.C.P.(C) 
Department of Laboratories 
Grace Generai Hospital 
241 LeMerchant Road 
St. John's, Newfoundland, Canada A1E 1P9 


Development of small—for—gestational 
age infants 


To the Editors: . 

'The recent paper by Vohr and associates entitled, 
"The preterm small-for-gestational age infant: A 
two-year folow-up study" (Am. J. Obstet. Gynecol. 
133:425, 1979) reports generall favorable devel- 
opmental progress during the first 2 years of life in 
premature small-for-gestational age (SGA) infants. 
However, I think it is misleading to suggest that 
obstetric decision-making in cases of intrauterine 
growth retardation can be based on these findings. The 
SGA babies in this study were compared, to appro- 
priate-for-gestational age (AGA) babies of the same 
birth weight but not the same gestational age. I believe 
that the critical comparison is that of the SGA baby with 
other babies of similar gestational age and no growth 
retardation. Once the obstetrician ascertains that in- 
trauterine growth retardation is present, there is little 
value in comparing the likely outcome to what might 
have occurred if the baby had been delivered before 
the diagnosis was made. . 
Lawrence Grylack, M.D. 
Division of Neonatology 
Columbia Hospital for Women 
Department of Pediatrics 
Georgetown University School of Medicine 
2425 L. Street NW 
Washington, D. C. 


Year of publication of Bard's Compendium 


To the Editors: 

The “Classic Pages" (AM. J. OBSTET. GYNECOL. 
132:901, 1978) recently displayed a page from Samuel 
Bard’s work with the identification of publisher “New 
York, Collins & Perkins, 1808.” Reference was made to 
editions in 1812, 1815, 1817; and 1819. In Chapters in 
American Obstetrics, by Herbert Thoms, M.D. (1933), on 
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page 21, the title page states: “... the first work cn 
obstetrics written in America and published in 1807” 
Likewise, in Priests of Lucina by Palmer Findley, M.M. 
(p. 199, 1939), reference is made to: "The first editicn 
appeared in 1807 with four subsequent editions." 

The title page of a copy of Bard's work in my posse - 
sion, given to me by the late James Knight Quigle-, 
M.D., Rochester, New York, has a publication date cf 
.1808. A visit in 1966 to the National Medical Library cf 
the Library of Congress led me to believe that I had a 
copy of the second edition. Dr. Findley mentioned a 
first and four subsequent editions but noted only te 
years 1807, 1812, 1817, and 1819. 

If Dr. Longo can shed any light upon my confusioa 
regarding whether the first edition was in 1807 with a 
second printing dated 1808 or whether the first editioa 
was designated 1808, I would appreciate the informe 
tion. I was "up" on the dates in December, 1978, as m» 
12-year-old daughter was using the Compendium for 1 
term paper discussing the life and efforts of Oliver W- 
Holmes and puerperal sepsis. 

‘Dr. Quigley left me several of the works in his librar- 
in the belief that knowledge of history is importanr. 
even while one is trying to keep up with Drs. Paul anc. 
Hon. In this vein, I enjoy your “Classic Pages." | 

James R. Van Ostránd, M.D., F.A.C.0.G 
3011-122nd Place N.E. 
Bellevue, Washington 98005 


Reply to Dr. Van Ostrand 
To the Editors: 

Dr. Van Ostrand correctly notes E points o` 
confusion regarding Samuel Bard's “A Compendiun. 
on the Theory and Practice of Midwifery... ,” namely 


the date of the first edition, the number of subsequer_ 


editions, and their publication dates. 

Although the first edition of Bard's Compendium is = 
relatively rare work, I have examined about a dozer 
copies in various libraries throughout the country (Na 
tional Library of Medicine, Bethesda; College of Phy 
sicians, Philadelphia; Countway Library of Medicine 
Harvard; Yale Medical Library; and-others, as well a. 
my own copy). Several of these copies bear the date 
1807. However, most which axe identical in all othe- 
respects bear the publication date 1808. Unfortunately 
Bard himself was silent regarding the writing of the 
Compendium. Bard's silence on this vo.ume is com 
pounded by his son-in-law, John McVicker, whose 4 
Domestic Narrative of the Life of Samuet Bard, MD. 
LL.D. ... (New York, 1822, A. Paul) also fails to men 
tion the work at all. If one is to take the word of Bard’: 
contemporaries, the correct date of publication was in- 
deed 1808. For instance, Henry W. Ducachet, in “A 
bibliographic memoir of Samuel Bard, M.D., LL.D. 
"s president of the College of Physicians and Sur- 
f geons of the University of New-York; with a critique 
upon his writings" (Am. Med. Record. 4:609, 18217 


, explicitly states (p. 621), ". . 
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. in the year 1808 he pub- 
lished a ‘Compendium of the Theory and Practice of 
Midwifery’ in a comely duodecimo form, intended 
chiefly for the use of midwives and young practition- 
ers.” Philip F. Williams’ more contemporary report, 
"Book review: Samuel Bard’s ‘A Compendium...’” 
(Am. J. OBSTET. GvNECOL. 70:701, 1955) also credits 
1808 as the publication date of the first edition and 
notes that during the first printing a small number of 
volumes were incorrectly dated 1807. This was, in fact, 
not an uncommon practice at that time. Alternatively, 
the first printing may have occurred during the latter 
months of 1807 with additional printings and release of 
the volume in 1808. However, whichever of the 1807 
or the 1808 dates is correct, volumes with either date 
constitute the first edition. 

' As I noted in my commentary, the years 1812, 1815, 


` 1817, and 1819 saw the publication of. the second 


through the fifth editions. Again, I am certain of this as 
I own copies of each edition. According to Ducachet, 
Bard was preparing a sixth edition for the press at the 
time of his death in 1821 at the age of 79. 

A further, rather intriguing problem with the Com- 
pendium regards the delineator of the wood engravings 
which illustrate the volume. These display a find hand 
and highly accomplished artistic ability; however, the 
artist is unknown. It has been suggested that the artist . 


. was Alexander Anderson (1775 to 1810), a noteworthy 


New York illustrator of this period; but, alas, jas must 
remain a surmise. 

In conclusion, I would not quibble about the 1807 
date, as, indeed, several volumes bear this imprint. At 
any rate, Dr.. Van Ostrand can rest assured that he has 
a "first." More importantly, perhaps, Bard's Compen- 
dium was the first American textbook of obstetrics and 
deserves more attention than it has received. 

Naturally, jt is refreshing to learn of Dr. Van Os- 
trand's belief that familiarity with the history of our 
specialty is vital to a true understanding of medicine, in 
this age when information more than five years old is 
considered dated and irrelevant. 

Lawrence D. Longo, M.D. 
Division of Perinatal Biology 
School of Medicine 
Loma Linda University 
Loma Linda, California 92350 


Measurement of amniotic fluid cortisol levels 


To the Editors: 

I read with interest the article of Brazy, Crénshaw 
and Brumley, entitled "Amniotic fluid cortisol in nor- 
mal and diabetic pregnant women and its relation to 
respiratory disease in the neonate,* in the "Current 
Investigation" section of the AMERICAN JOURNAL OF 
OBSTETRICS AND GYNECOLOGY, (132:567, 1978). 

It is certainly commendable on their part to attempt 
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Fig. 1. Correlation between L/S ratio and amniotic fluid corti- 
costeroids (in normal cases). 


to find scme tangible guide to predict the respiratory 
distress syndrome (RDS), using amniotic fluid cortisol 
levels in addition to the lecithin/sphingomyelin (L/S) 
ratio. They found no significant correlation between 
the amniotic fluid cortisol concentration and the L/S 
ratio in the diabetic population. Our observation is in 
accord with their finding that when amniotic fluid cor- 
ticosteroid levels and L/S ratios were evaluated, no 
significant correlation could be found (Figs. 1 and 2).! 
The abnormal population included eight patients with 
Class A diabetes. 

However, I have certain comments on the method- 
ology of their work. They measured amniotic fluid 
cortisol levels according to the flurometric method of 
Mattingly? This method is certainly not specific for 
cortisol. The fluorometric method of Mattingly mea- 
sures all 11-hydroxy corticosteroids; cortisol and corti- 
CQsterone are most prominent among them. Inter- 
estingly enough, the ratio of fluorescence of corticoste- 
rone to cortisol is 197:108, according to some tests 
carried out “by qur team. We-made no attempt to 
characterize the nature of substances measured by the 
flucrometric method of Mattingly, but it is misleading 
to allude to all of those chromogens as amniotic fluid 
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NORMAL AND ABNORMAL CASES 


LECITHIN:SPHINGOMYELIN RATIO 


24 6 8 10 12 M 16 18 20 22 24 26 28 
CORTICOSTEROIDS (9%) 


Fig. 2. Correlation between L/S ratio and amniotic fluid corti- 


costeroids (in normal and abnormal cases). 





cortisol. As a matter of fact, amniotic fluid corticoste- . 


rone is present in greater amounts than cortisol. The 
significance of this observation is unknown at present. 
Perhaps specific measurement of amniotic fluid corti- 
costerone along with the L/S ratio will be of additional 
help in the prediction of RDS in newborn infants. 

. Trishit K. Mukherjee, M.D. 
Reproductive Endocrinology 
Department of Obstetrics and Gynecology. 
Long Island College Hospital 
340 Henry Street. 
Brooklyn, New York 11201 
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Volume expansion in severe 

edema-proteinuria-hypertension gestosis 
To the Editors: 

Every now and then, despite the conscientious e™ 
forts of peer reviewers, a particularly disturbing artice 
finds its way into our specialty journals. The report by 
Goodlin, Cotton, and Haesslein (Turis Journa 132: 
595, 1978) is such; it advocates a potentially dangerous 
therapeutic concept which is independent of their re- 
discovery that the severe hypertensive disorders con= 
plicating pregnancy are generally of two types: tho= 
cases of seemingly pure pre-eclampsia and those wita 
antecedent hypertensive, vasculorenal disease, with c 
without superimposed pre-eclampsia. 

However, the real issue concerns the wisdom of vo- 
ume expansion in these patients. To assess the rezl 
worth of the therapeutic intervention, scrutiny of th= 
data is useful. Unfortunately, we are not offered an» 
guidelines as to what “volume expansion" consists o= 
What solutions, at what infusion rate? A 15% reductioa 
in hematocrit appears to be an objective when dextraa 
is used, but what dextran? When is the postinfusioa 
hematocrit obtained? The good results obtained wita 
such unspecified hydration in the three (Group As 
acutely eclamptic patients are what most clinicians 
would expect, and realize, in a sophisticated regiond 
care center had they practiced what Pritchard! advc- 
cates, namely, limiting hydration to 60 to 120 ml/hou- 
of a crystalloid solution. The eclamptic seizure experr- 
enced by the three patients despite the intravenous 
magnesium sulfate dose causes me to wonder if th- 
etiology of the fit might not have been excessive hydra- 
tion, even water intoxication. Alternatively, hydration 
and active diuresis may have led to unanticipated re- 
duction in the plasma magnesium levels. But, in th- 
absence of cardiodynamic data and measurement oz 
plasma colloidal osmotic pressure, plasma and urin- 
osmolalities, and serum electrolytes (Na+, Mg++), w- 
can only conjecture the authors did no harm and hope- 
fully some good. 

Such is not the case, however, for the Group B pa- 
tients; four of nine infants were lost, two of whom diec. 
in utero. Further, two of three case reports are no- 
supportive of the authors’ recommendations. Spec 
ifically, consider the apparent non sequiturs: “Despit- 
blood volume expansion, the hypertension and live- 
function progressively worsened . . .” (Case 2) and “Ire 
duction of labor was begun because of severe liver dys- 
function that failed to improve with blood volume ex- 
pansion" (Case 3). Further, in the absence of othe- 
coagulation studies in the four infants with throm- 
bocytopenia, which might reflect disseminated in 
travascular coagulation and thus severe <etal anoxia, È 
is difficult to know if the hydration therapy. advocatec 
in this report as useful in the acute management of the 


disease process and "allowing" fetal maturity to occu 


in approximately "10% of cases of severe edema 
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proteinuria-hypertension (EPH) gestosis, can really be 
supported. The mothers’ hemodynamic condition 
might have shown some transient improvement but at 
what cost to the fetus? : 
While the authors forthcoming: publication reported 
as “in preparation” may provide us with hard data rel- 
ative to cardiac output, central venous pressure, pul- 
monary artery wedge pressure, and other critical pa- 
rameters to support their premise, we wonder if a little 
give and take between Assali’s group of thinkers and 
Goodlin’s team of enthusiasts is not warranted. Spec- 
ifically, both might agree that many pregnant patients 
with severe hypertension do demonstrate hypovolemia 
and hemoconcentration. Expanding the blood volume 
without relieving the hypertension (a manifestation of 
peripheral vasovenoconstriction) further increases the 
right ventricle preload but more significantly the left 
ventricle afterload—this is hazardous and conducive to 
pulmonary edema. Whether volume expansion en- 
hances regional perfusion and flow distribution or re- 
lieves metabolic dysfunction is speculative. On the 
other hand, antihypertensive therapy, as with hydral- 
azine or diazoxide, achieves peripheral vasodilation 
and rather prompt expansion of the vascular bed. With 
expansion of the vascular bed, the circulating blood 
volume is relatively insufficient so that volume expan- 
sion with crystalloids or osmotically active solutions is 
reasonable. How much and what type of fluid cannot 
accurately be determined by simply measuring central 
venous pressure, arterial blood pressure, and hourly, 
urine output. Volume expansion has to be judged after 
careful studies of hemodynamic and metabolic pa- 
rameters before those of us who are responsible for the 
care of mother and fetus can really share in Goodlin's 
belief that "...such therapy (volume expansion) is 
usually indicated in all cases of severe EPH gestosis." 
John A. Morris, M.D. 
John P. O'Grady, M.D. 
Division of Reproductive Sciences . 
Department of Obstetrics and Gynecology 
Charles R. Drew Postgraduate Medical School 
12021 South Wilmington Avenue 
Los Angeles, California 99059 
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Reply to Drs. Morris and O'Grady 


` To the Editors: 


As Drs. Morris and O'Grady should be aware, our 
paper was in the "Clinical Opinion" section and, there- 
fore, limited in presentation of data and references but 
at the same time it carried the expettation of expres- 
sion of firm opinions. We subsequently drastically mod- 
ified the discussion in order to respond to the harsh 
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Table I. Mean values: Swan-Ganz studies 
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Case 1: 
Supine 118 14 
Lateral 115 ' 19 
Labor with uterine contractions 122 23 
4 hr. after albumin in labor 101 18 
Immediately post partum 1 97 12 
Case 2: 
Supine .. 116 19 
Lateral 109 18 
Labor with uterine contractions 120 23 
4 hr. after plasma in labor 104 17 
Immediately post partum 110 16 


4 


6 4 17 12.7 525 
8 7 17 13.4 
22 14 14.2 
10 3 16 12.4 
8 2 14 12.7 496 
10 4 19 12.5 840 
9 3 13.1 
21 15 15.2 
12 7 11.9 
8 2 17 12.3 310 


MAP: Radial artery pressure; Pa: pulmonary artery; PAW: pulmonarv artery wedge; CVP: central venous pressure; COP: col- 
loid osmotic pressure (all in torri; CO: cardiac output; Vos: oxygen consumption (both in milliliters per minute). Unless noted, the 
patients were in the lateral position and Between uterine contractions. 


criticisms in Assali and Vaughn's paper regarding my 
concepts of "chronic shock" and "volume expansion." 
My answer to Drs. Morris and O'Grady is as follows. 

Bv thinking in terms of "chronic shock" instead of 
"garden hoses", the benefits of plasma expansion in 
these hypertensive women are understandable, as was 
noted by Freund and associates! of Los Angeles in 
1977. They stated that “after volume repletion, pe- 
ripheral resistance is reduced with a corresponding re- 
duction in the work load of the heart. Through this 
mechanism, left ventricular filling pressure is likely to 
be reduced and the risk of pulmonary edema is minimized” 
(my emphasis). i 

We have used up to 39 units of albumin and plasma 
or occasionally whole blood over 5 weeks’ time in a 
single patient, and 1 or more units in more than 175 
hypertensive pregnant patients without a single case of 
apparent pulmonary edema. The rate of colloid infu- 
sion should be less than 1 ml/minute. 

Perhaps blood volume therapy is best accomplished 
with plasma (or whole blood) for in addition to expand- 
ing the intravascular space, because of an activator of 
prostacyclin,? it also seems to correct thrombocytopenia 
in some cases of immunologic thrombocytopenic pur- 
pura (ITP), thrombotic thrombocytopenic purpura. 
(TTP),.2nd hemolytic uremic syndrome (HUS). While 
the thrombocytopenia of EPH gestosis Type B and of 
the "mirror" syndrome is often considered to represent 
"disseminated intravascular coagulation", in my opin- 
ion it is in many cases more likely related to “prostacy- 
clin activity" as in TTP and HUS. Retrospective study 
of our records shows that the thrombocytopenia of 


‘EPH gestosis responded better to plasma than to al- 


bumin. M 

' A patient with EPH gestosis in our hospital was re- 
cently delivered of a newborn infant demonstrating the 
"mirror" syndrome but the infant was instead diag- 
nosed as having" "disseminated intravascular coagula- 
tion" by the neonatal staff. The "disseminated in- 
travascular coagulation" was treated with a small 


amount of plasma, with a marked improvement in 
thrombocytopenia and liver function. Perhaps a similar 
event would have occurred "in utero" if the mother 
had been treated with plasma prior to delivery. 

As was predicted by Douglas? in 1971, toxemic 
gravida patients with laboratory signs of relative 
hemoconcentration (reduced creatinine clearance or 
elevated hematocrit or blood urea nitrogen) following 
1 or 2 units of colloid solution (albumin, plasma, or 
dextran) have a reduction in colloid osmotic pressure 
(COP) and hematocrits of at least 10% within 8 hours’ 
time because of movement of fluid into the vascular 
space. There should be an associated diuresis (at least 
75 ml/hour) and vasodilation as indicated by a decrease 
in mean blood pressure and increased finger and vagi- 
nal plethysmographic blood volume pulse (pulse 
monitor), 

None of these patients (with type A or B EPH ges- 
tosis) had hyponatremia despite low COP; serum Mg** 
levels were monitored two or three times a day in pa- 
tients receiving magnesium sulfate and were all in the 
therapeutic range. As noted by Paul and associates? in 
Los Angeles, we also see nonblack toxemic gravid pa- 
tients with fits despite therapeutic serum Mg** levels 
who in retrospect only had eclampsia. Since the physi- 
cal examinations and laboratory studies in all of the 
gravid women with EPH gestosis type B were normal 
post partum, I believe*the probability is low that these 
cases represent any usual type of hypertensive car- 
diovascular disease. 

As an admirer of Dr. Pritchard and his outstanding 


` results in patients with toxemia, I have presented to 


him cases of type B EPH gestosis. His answer was to the 
effect that such cases are not seen in the Parkland 
Memorial Hospital. Nevertheless, Cunningham and 
Pritchard? described a white toxemic gravid patient de- 
livered at Parkland, with what I would consider classic 
type B EPH gestosis, except there was no fetal "mirror" 
syndrome. Interestingly, this patient in whom they 
Ciagnosed "severe pre-eclampsia' with. superimposed 
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Fig. 1. Recording of pulmonary artery wedge pr ssure during labor (solid line) as affected by uterine 
pressure (dotted lines), There are 100 measu-exments from five gravid patients with EPH gestosis. 
"Bars" represent +2 SD. Uterine pressure is sh awn as the percent of maximum tension. 


chronic hypertension" was delivered at 53 weeks of a 
newborn infant weighing 1,800 grams. Dr. Pritchard. 
cautions against the use of blood volume expansion 


, therapy in such patients, although through personal 


7 


communications and reading his many papers, I have 
concluded that the staff of Parkland Memorial Hospital 
has never. attempted such therapy. 

I have seen, an occasional pregnant patient (usually 
black) with severe hypertension and proteinuria who 
did not respond to blood volume expansion and who in 
retrospect did not have severe hemoconcentration. I de 
not believe that a trial of blood volume expansion ther- 
apy is dangerous in such patients. Althcugh I am am 
academician of modest means, my conviction is such 
that I am willing to pay a reward of $100 to the first 
authenticated case where our protocol was used and it 
was to the patient's detriment. 

Obviously, significant fetal benefits from ameliora- 
tion of the disease process by prolonged maternal 
plasma expansion will occur only prior to the thirty- 
third week of pregnancy, since older fetuses do rea- 
sonably well when delivered and cared for in an inten- 
sive care nursery. Second, plasma volume expansion 
therapy should be initiated prior to the end stage of 
maternal liver dysfunction if maternal risks of prolong- 
ing the pregnancy are to be avoided. Third, it is em- 
phasized that if apparent hemodilution and diuresis da: 
not occur after the second unit of plasma expansion. 
blood volume expansion therapy should be aban- 
doned. Despite these constraints we have found blood. 
volume expansion helpful in prolonging pregnancies 
in patients with severe EPH gestosis beyond 26 weeks 
to viability and in making epidural anesthesia safe. 

Because others challenged the safety of blood vol- 
ume therapy in EPH gestosis, C. Kurpershoek (techni- 
cian) and Dr. T. Pierce monitored eight pregnant pa- 
tients with type A EPH gestosis for a total of 137 hours 
with Swan-Ganz catheters. The mean cardiac output 


was 10.6 L/minute with a range of 6.9 to 15.8. There 
was wide variation in all values. 

In Table I the more spectacular data are presented. 
While peripheral resistance was reduced in two cases, 
in others it was normal or increased. In all, the data 
tended toward normal after blood volume expansion. ' 
In Fig. 1, the pulmonary wedge pressure is shown to be 
markedly elevated in these patients during and imme- 
diately after contractions (we have no data in normal 
gravid patients after magnesium sulfate therapy for 
comparison). None of these patients had clinical con- 
gestive heart failure. 

I hope that I have answered the questions posed by 
Drs. Morris and O'Grady. I? have discussed the issues 
elsewhere in greater detail. 

I believe that the treatment of EPH gestosis is about 
to enter its most exciting phase. Without denigrating 
the present excellent results obtained by empiric ther- 
apy with magnesium sulfate and hypotensive agents, 
concepts relative to plasma replacement and antipros- 
taglandin therapy (such as aspirin) seemingly offer 
promises of more precise management in the future. 

Robert C. Goodlin, M.D. 
Department of Obstetrics and Gynecology 
Sacramento Medical Center 
University of California, Davis 
2315 Stockton Boulevard 
Sacramento, California 95817 
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Oral contraceptives and endometriosis 


To the Editors: f 

The letzers of Drs. Birnbaum, Dawood, and Ylikor- 
kala are of the greatest interest to the Obstetrical and 
Gynecological Research Foundation and Research In- 
stitute, which has been doing research in a special En- 
dometriosis Clinic since 1937. In 41 years, more than 
5,000 cases of endometriosis have been seen and 
treated w:th various medications and surgery. Colpos- 
copy was used many times in the diagnosis and follow- 
up of these cases, some of which have been followed for 
over 20 years. 

Dr. Birnbaum is correct. Many a teenager has been 
ruined or crippled by the administration of any kind of 
analgesic for any length of time. Ifa girl comes to the 
clinic during the pain of primary dysmenorrhea, the 
administration of analgesics for one or two cycles is all 
right, but never.give oral contraceptives. We gave these 
medications and then observed the pelvis. In all cases, 
the ovaries were full of ova and swollen, and we came 
to the conclusion that the oral contraceptives made the 
endometriosis worse, not better, The relief of the.pain 
by means of oral contraceptives in dysmenorrhea is as 
if Tabloid had been given. Oral contraceptives have 
been found of no therapeutic value in the female endo- 
crine conditions, so these should not be given. 

Oral contraceptives have been shown to stimulate 
endometriosis because they stimulate the receptor sites 
on these implants. The three receptors on estrogen- 
sensitive tissues are 3S, 5S, and 9.5S. Estrogen attaches 
to the 9.55 and progesterone to the 3S and 55S sites. 
Synthetic estrogen blocks the 9.5S site and the tissues 
undergo atrophy. Progestins and the natural estrogens 
stimulate the 9.5S site. Estricl also inhibits or blocks the 
9.58 site. There are three receptor active sites on the 
endometrium and there are the same three sites in en- 
dometriosis. Oral contraceptives stimulate these active 
sites, and cause a slow growth of endometriosis and the 
muscles in the uterine walls, which has much to do with 
dysmenorrhea. Hexestrol, stilbestrol, and dinestrol are 
inhibitors of these three active sites, so the endome- 
triosis undergoes atrophy, as seen at laparotomies. On 
the other hand, when we gave these women the oral 
contraceptives there was no atrophy, only stimulation, 
with an increase in ova in the ovaries and an increase 
in size of the ovaries, which favored endometriosis 


i Correspondence 279 


spread. With hexestrol, stilbestrol, or dinestrol (hexes- 
trol is superior to che others) the ovaries were very 
small and dried up, so that the blood supply was almost 
invisible. Therefore the endometriosis had no blood 
supply. This aided in causing atrophy of these ovaries. 

The relief of the pains of primary dysmenorrhea 
with oral contraceptives is contraindicated in gynecol- 
ogy for primary dysmenorrhea and endometriosis. 
One hurts one’s patients in using these and should use 
hexestrol, stilbestrol, or dinestrol plus a B-complex vi- 
tarnin for these cases. Many female endocrine patients 
are being hurt or not helped when progestins are used. 

We have published several articles describing how to 
diagnose endometriosis by administering a very minute 
dose of stilbestrol daily, starting any day of the cycle. 
The dose is 0.1 (or better, 0.05 mg) of stilbestrol. This 
dose has been seen at laparotomy to cause a marked 
increase in the endometriosis domes. This stretching 
causes such severe pain that the patient will ask for 
help. This is the simplest, the most accurate way to 
diagnose—to eliminate the use of the colposcope and 
the peritoneoscope for this condition—and should be 
used in all suspected endometriosis cases. 

We used to routinely do the peritoneoscope exami- 
nations, then checked the stilbestrol 0.05 mg tests and 
found that this test should be used first, not a scope, 
when endometriosis is suspected. This is a very accu- 
rate test and allows the treatment to be started sooner. 
If there is no decrease in size in 2 to 6 weeks, then one 
should scope the patient. 

It was stated: “... The clinical therapeutic effect of 
oral contraceptives in primary dysmenorrhea is well 
established." This statement and practice will in many 
cases cause endometriosis to grow and grow. The pelvis 
will be covered with endometriosis, and these women 
can become "pelvic cripples." We have found that oral 
contraceptives are contraindicated in primary dysmenor- 
rhea, due to.observations after treating over 100 cases 
with this medication. None of the patients with endo- 
metriosis, which is common, as Dr. Birnbaum stated in 
his letter, obtained any relief from their endometriosis. 
This was in teenagers. The same is true in adults with 
endometriosis. . 

We have failed to find in the literature where the use 
of oral contraceptives in primary dysmenorrhea is well 
established. The reference to the use of oral con- 
traceptives and the production of "minimal functional 
ovaries or ovaries full of ova" was Med. Sci. 16:78, 
1965. It is with regret that we read that anyone uses 
oral contraceptives for dysmenorrhea, endometriosis, 
or any other menstrual dysfunction. We have found 
that they should not be used at all since they have no 
curative aciivity in any of these conditions. Hexestrol, 3 
mg tablets, and stilbestrol, 1.0, 5.0, and 25.0 mg tablets, 
are far superior to all of the oral contraceptives in the 
female endocrine conditions, for which many doctors 
prescribe oral contraceptives today (Obstet. Gynecol. 
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35:483, 1970). Too many of us use that which is adver- 
tised in the journals, not that which has been found -c 


, be most effective and proved over the years. 


Dr. Birnbaum mentioned the more tender pelvic cr- 
gans premenstrually, when endometrial implants are 
so swollen and so tight that the slightest manipulaticn 
will cause pain. As mentioned before in this letter, if 
one administers 0.1 mg of stilbestrol daily, starting at 


' any day of the cycle, there will be a more severe dys- 


menorrhea at the menstrual flow time. This is the same 
swelling of endometriotic lesions from small doses. .f 
large doses of hexestrol or stilbestrol are used, the € 
lesions are collapsed and atrophying, just the opposi e 
to that seen when the oral contraceptives are admin&- 
tered. 

There is another test used to show that the oral cor- 
traceptives are of almost no value in endometriosis ard 
in dysmenorrhea. The patient is taught how to inserta 
contraceptive applicator against the painful lesions in 
the pelvis, through the palpation in the vagina, cr 
pushing the tip of the applicator against the painfrl 


' area. She inserts the applicator tip against the painfcl 
lesion three times daily, and with the i increasing dose cf ` 


stilbestrol-Livitamin vitamins, the pains aré gone by t= 
fourth to seventh day. The ovarian atrophy is quicL. 
On the other hand, with patients on oral contracer- 
tives, the pains are present for 40 or more davs. After 
the stilbestrol-vitamins are discontinued, the ovaries 
bounce back, a term we coined "rebound phenome- 
non" years ago: In passing, we had the most perfeet 
oral contraceptive ever introduced to the medical 


. profession— namely, stilbestrol—for over:15 years be- 


fore the progestins came out. We have used this cor- 
traceptive for over 30 years, with none of the serious 
side reactions associated with oral contraceptives. 

The use of oral contraceptives in dysmenorrhea was 
followed for months and years, but the dysmenorrhea 
soon recurred. There is not enough estrogen to cause 
the necessary myometrial musculature to becoms 
mature enough to squeeze out the products of endc- 
metrial shedding during the menstrual low. Many de 
tailed "kymographic tracings" showed that dysmenor- 
rhea was due not to increased endometrial or mer 
strual fluid prostaglandins, but to immature muscles ia 
the myometrium. After stilbestrol, tetanic contractions 
became smooth, as seen in patients with no dysmer- 
orrhea. 

Dr. Birnbaum knows that when one writes "primar- 
dysmenorrhea” he is writing about the dysmenorrhez 
with no demonstrable pathology found by all means te 
rule out pathology, which, if found, would be labelec 
"secondary dysmenorrhea." : 
Karl John Karnaky, M.D 
Director of the Obstetrical and Gynecological Research 

Foundation and Research Institute 
2164 Addison 
Houston, Texas 77030 
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Inhibition of prolactin by pyridoxine ears 
To the editors: : 

The evidence presented in the article by Thomas J. 
Goodenow and William B. Malarkey (Am.'J. OBSTET. 
GvNEcoL. 133:161, 1979) that pyridoxine (vitamin By) 
does not inhibit the release of the milk-producing 
hormone prolactin is interesting and merits comment. | 
This finding is contrary to the numerous citations ` 
mentioned in my recent report, “Dangers of vitamin B, 
in nursing mothers” (N. Engl. J. Med. 300:141, 1979). 
All these sharp contradictions can reasonably be ac- 
counted for by the following: First and foremost, the 


: powerful effects of placebos in human disease cannot ' 


be ignored. Thus, the common practice of using 
human models with either the galactorrhea-amenor- 
rhea syndrome, or even cancer, about which our pre- . 
sent knowledge is, unfortunately, in an embryonic 
stage of development, to test the effect of pyridoxine 
on the release of prolactin can only cause confusion at 
best. Second, there is now truly solid neuroendocrine 
evidence that vitamin B, (pyridoxine) does indeed in- 


hibit, at least in small mammals, the release of milk- 


producing prolacün.' Third, new advancés in. 
prolactin-inhibiting hypothalamic dopamine research, . 


and this is exciting, illustrate what the 1977 winner of- 


the Nobel Prize in Medicine, Roger Guillemin, terms a 
“new endocrinology of the neuron.’ 
The World Health Organization’ (WHO) Sud: the 


. National Research Council (NRC), the research arm of 
the National Academy of Science, are in sharp dis- 


agreement over the use of pyridoxine in their recom- 


‘mended allowance of multivitamins for children and 
- adolescents.” ? The WHO specifically-and emphatically 


excludes vitamin Bg (pyridoxine) from their recom- 
mended multivitamin formulation; the NRC takes an 
opposing stand. And good nutrition is a must for that 
particular age group. The pointis made that vitamin B; 
deficiency rarely occurs as an isolated clinical entity as 
most foodstuffs contain this vitamin. 

In summation, after careful assessment of the risk/ 
benefit effects of the use of vitamin B, (pyridoxine) as 
presented in this correspondence itis urged, now more 
than ever before, that nursing mothers avoid the long- 
term daily use of multivitamins that have pyooqunen in 
their formülation. 

Leonard B. Greentree, M.D. 
327 East State Street i f 


Columbus, Ohio 43215 ` 
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Reply to Dr. Greentree 


‘To the Editors: 


We agree with Dr. Greentree that our data are con- 


" trary-to those reports quoted in- his "Letter to the 


Editors” and also detailed in our bibliography (refer- 


ences 7 to 10). Our findings, however, agree with those 
of other investigators cited in reference 13 and in the 
"Addendum" of our paper. At least one report that 


` described a prolactin suppressive effect by an intrave- 


nous bolus of vitamin B, was biased by having the test 


. begin at 8:00 a.m. when serum prolactin levels had not 


` yet reached their nadir. As indicated in the discussion ` 


of our paper, we found a decrease in serum prolactin 


.levels between 8:00 A.M. and 10:00 a.m. without the 
. administration of any agent. Thus we initiated our 


study of the short-term effects of vitamin Bg at. 
10:00 a.m. in both. normal and hyperprolactinemic 
subjects. x 
` In regard to the effect of E preparations 


` -on puerperal lactation, Canales and associates! re- 


ported that 450 mg of vitamin B, daily for 1 week had 


no effect on prolactin levels or lactation in 14 puerperal 


women. This contrasted with the findings of Foukas,? 

who noted suppression of lactation with 600 mg per 

day in puerperal women. In light of these observations 

and our findings i in nonpuerperal lactation, we doubt 

that vitamin B, in standard multivitamin preparations, 

10 mg or less per capsule, would diminish milk pro- 

duction in breast-feeding mothers. 

Finally, we share Dr. Greentree’s enthusiasm con- 

cerning dopamine-prolactin interrelationships: : 
Thomas J. Goodenow; M.D. 
William B. Malarkey, M.D. 

Room N-1111 : 

The Ohio Staie University H ospitals 

410 W. 10th Avenue 

Columbus, Ohio 43210 
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i Effects of smoking on pregnancy and. 


- , newborn infants 


To the Editors: " 

Since the thrust of the paper by Meyer! is to chal- 
lenge and reinterpret my? Endings, and those of Davies 
and associates? I assume that you will allow a reply. 
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Table I. Rates of low birth weight for Meyer's 
studv population. 









Birth weight — . 
under 2,500 grams (95) 
Smoking level 
Sela 





Weight gain 0 20+ | Ratio of 
(pounds; | (0) (d) 
<20 (a) 2.4 5.3 ^41 
` 20+ (b) 1.4 2.6 2 1 3.0 
Ratio of (a/b) 1.7 2.0 2.4 





Davies and associates and I observed depressed weight 


gain among mothers who smoked cigarettes during 
pregnancy; the depressed gain was dose-related and in 
both studies ‘statistically accounted for most of the ef- 
fects of smoking on birth weight. 

Meyer asserts she has not observed depressed weight 


.gain with smoking; however, she does not present the 


distribution of maternal weight gain by smoking (her 
Fig. 2) separately for light and moderate smokers (who 
cannot be distinguished in her data) and heavy smokers 
(over one pack daily). Since the effect on light smokers 
that we observed is weak, a strong effect on the smaller 
number of heavy smokers might thus be obscured in 
Meyer's data. 

Further, Kass and L* on reviewing the English lan- 
guage literature, found an intense interaction of social 


status with'smoking related to the potential lethality in 


the fetus: Upper-status smokers protect their fetuses 
from the effects of smoking whereas lower-status 
smokers dc not. 

We now have evidence that this partial protection is 
likely mediated bv a sustained weight gain in preg- 
nancy. Indeed, Spira and Servent,* in their study of a 
group of French women, did not observe a depressed 
weight gain. among light («10 cigarettes/day) or 
moderate-to-heavy smokers. However, in parallel, the 
moderate-to-heavy smokers had heavier infants than 
light smokers (3,254 versus 3,199 grams). Thus, sus- 
tained weight gain was associated with elimination of a 
dose-effect of smoking; it is noteworthy that smoking 
irr France, unlike in the English-speaking countries, is 
more likely among women of upper status.® 

We might thus expect to find an effect of smoking on 
weight gain among Meyer's public rather than private 
patients. Working with her Fig. 2, I calculate that 
among public patients 36.5% of smokers but only 
83.776 of nonsmokers had weight gains under 20 
pounds. This is not quite statistically significant; possi- 
bly an analysis separating heavy smokers from others 
might be significant. 

Further, Meyer's data suggest that nutrition and 
smoking during pregnancy are intimately related. 
From her figures (assuming, as I had to, that weight | 
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gain distributions were the same for smokers at bota 
the dose levels) I derived rates of low birth weight fcr 
the entire study population (Table 1). 

Thus, the combined effect of smoking and low 
weight gain was not linear (i.e., additive’. Smoking hs 
a greater adverse effect when weight gain is not sus- 
tained; 
against the effects of smoking. 

Finally, Meyer’s assertion that the depressed weight 
gain of the smoking mothers in my series and that cf 

: Davies and associates reflected lowered fetal weight s 
not possible. Birth weights were depressed by a fev 
hundred grams, while maternal weight gains amonz 
heaviest smokers were depressed by more than 1) 
times that amount. 


. Departments of Public Health 
(Epidemiology) and Pediatrics 

Columbia University 

600 W. 168th Street 

New York, New York 10032 
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Reply to Dr. Rush 


To the Editors: . 
Dr. Rush's letter needs to be answered 5ecause of the 
dangerous attractiveness of the idea that pregnan. 


women who smoke could eliminate the adverse effect . 


of smoking on their babies if only they would eat more 
Obstetricians who have admonished their patients tc 
stop smoking without success would find it a relief tc 
offer the easier alternative. Therefore, it is importan. 
to cohtinue to presen: the evidence that the effects o 

maternal smoking on birth weight are independent'o 
maternal weight gain and to point out the weakness o” 
the evidence presented by Rush that fetuses are "pro 
tected" against the effects DE smoking on birth weigh. 
by "sustained weight gain." — * 

My paper presented evidence, based on analysis o” 
31,788 births from the Ontario Perinatal Mortalitr 
Study, that: (1) as in all studies there was a strong neg- 
ative correlation between maternal smoking level anc 
birth weight, (2) maternal weight gain showed no sig” 
nificant correlation with maternal smoking level, anc 
(3) within each 5 pound grouping of maternal weigh 
gain, from less than 5 pounds to 40 pounds or more 
the proportion of births under 2,500 grams increasec 
directly with smoking level.’ Rush ignores this evidence 
and continues to argue that his theory would be sup 


sustained weight gain is partly protective ' 


David Rush, ME 


à 
D 


; "Publications, Table 10.5, p. 332, 


i . September 15, 1979 
Am. J. Obstet. Gynecol, 


Table I. CUORE of maternal weight gain in 


l pregnancy by week of gestation* 









Weight (grams) 





. Week 


Fetus ^5 '300' 1,500 8,400 
Placenta 20 170 480 650 
. Amniotic fluid 30 850 - 750 800 
Total products of conception :55 820 2,680 4,850 
Maternal weight gain (total) 650 4,000 8,500 12,500 
` Change in weight: "s 
‘Fetus - 5. 295 1,200 1,900 
Mother 650 3,350 4,500 4,000 
Fetal weight gain as percent 0.8 8.8 267 — 47.5 


of maternal weight gain 











*From Hytten, F. E., and Leitch, L: The Physiology of 
Human Pregnancy, ed. 2, Oxford, 1971, Blackwell Scientific 
text page 285. 


ported if any agite correlation could be found be- 
tween maternal weight gain and the amount smoked. 
At the same time he scoffs at the possibility that mater- 


: nal weight gain could be affected by the growth rate 


and ultimate size of the baby, My response will review 
Rush's evidence for his point of view,” ? respond to the 
points raised in his letter, and present old and new 
evidence that the effect of maternal smoking on fetal 
growth rate is direct and causal4 

The fact that babies of smokers weigh less than 
babies of comparable nonsmokers has been recognized 
for over 20 years and is one of the most studied and 
sturdiest relationships we know. As is known from the 
results of at least 45 studies of over half a million births, 


‘birth weights shift downward in proportion to the 


amount smoked, and the effect i is independent of all 


. other determinants of birth weight. T'he pattern is one 


of overall growth retardation, with.shorter length and 
smaller circumferences of.the head and chest accom- 
panying the lower weight.” Considerable evidence sup- 
ports the probability that this direct relationship is due 
to the hypoxic effects of carbon monoxide in maternal 
and fetal blood.? 

In the course of gestation the fetus grows from zero 
to an average weight of 3,400:grams, while the average 
mother gains 12,135 grams. The components of ma- 
ternal weight gain are shown in Table I. 

We see from Table I that a necessary correlation 
exists between maternal weight gain and birth weight, 
first because both increase with time and second be- 
cause the same fetus is weighed twice, once as'a coin-' 
ponent of maternal weight gain and again at birth. We 
also see that fetal weight accounts for an increasing 
proportion of maternal weight gain; to almost 5096 in 
the last 10 weeks of pregnancy. (In low-weight gain 
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pregnancies the fetal weight gain would make a still 
larger contribution to the total.) It is therefore more 
logical to measure that part of the mother’s weight gain 
accounted for by the growth of the fetus and other 
uterine contents than vice versa. Any correlation found 
between maternal smoking and maternal weight gain 
could therefore be correctly interpreted as a result of 
differences in fetal growth rate rather than as a cause, 
In fact the correlation between maternal weight gaiti 
and birth weight is surprisingly weak, and direct 


influences on fetal size of such factors as maternal size, : 


sex, and smoking are visible at all levels of maternal 
weight gain. i 

In addition to pointing out this potential flaw in 
Rush’s logic, I shall review his evidence for it. His orig- 
inal claim that the effect of maternal smoking on birth 
weight is mediated by less eating and less weight gain 
by the mother is based on his study of 162 pregnancies. 

` These pregnancies were highly selected for factors re- 
lated to low weight gain and belonged to a program 
evaluating the effects of dietary supplements. Smokers 
and nonsmokers differed in a number of characteris- 
tics likely to affect birth weight and weight gain, as 
shown in Table II. 

Smokers were younger than nonsmokers and more 
were primiparous, whereas nonsmokers had finished 
more years of school and more of them were married. 
For analysis of this studv, the 62 women who smoked at 
registration were counted as "smokers" although only 
41 of them were known to have continued throughout 
pregnancy. They were further subdivided into four 
smoking-level groups ranging in size from 11 to 19. 
Average weekly weight gain was calculated from the 

‘weight at registration to the last time weighed (not al- 
ways at delivery) and a gradient negatively correlated 
with smoking level was found. Rush's most significant 
difference occurred in the group of smokers of 15+ 
cigarettes per day. Of the 11 women in this group only 
six were known to be smoking at delivery (two had 
stopped and the smoking status of three was not ascer- 
tained) and their mean gestation was 36.9 weeks com- 
pared with a mean of 38.8 weeks for nonsmokers. 
Total weight gains were not given, nor was the sex of 
the babies. In view of the extremely small numbers in 
Rush's studv and these multiple potential sources of 
bias, the strength with which his conclusions are stated 
seems hard to justify. : 

Rush's letter also cites the results of a study by Davies 
and associates in support of his theory. Davies and as- 
sociates' study of 1,159 consecutive births is larger, 
does not divide women into an excessive number of 
sthoking subgroups, and appears to be unbiased, al- 
though the authors suggest the possible influence on 
results of differences between smokers and nonsmok- 
ers in social clas? and gravidity. The usual significant 
inverse relationship between smoking level and birth 
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Table II. Study population characteristics at 
booking (Rush study, reference 2) 






Smoking at booking 


No. ' . 100 62* 
Mean age (yr.) 22.8 + 5.4 20.6 + 4.4 
Married (%) 38 24 
First pregnancy (%) 44 55 
11+ years of school (%) 64 57 


*Includes 17 who had stopped smoking at the time of 
delivery and four whose smoking status at delivery was un- 
known. 


Table III. Relationship between maternal smoking, 
rnaternal weight gain, birth weight, and gestation 
(Ontario data) 















Weight gain 
<20 pounds (%) 
Ratio to 
nonsmoker 





Hospital 
status 


A. Maternal weight gain by smoking level: 
Private 38-39 39.3 36.4 40.9 0.93 1.04 
40+ 32.4 308 32.1 0.95 0.99 
Public 38-399 41.8 38.3 484 0.92 1.16 
i 40+ -30.1 346 35.1 115 L17 


Births ` 
<2,500 grams (%) 

B. Birth weight by smoking level: H ca 
Private 38-39 3.6 5.8 9.0 1.6 25 
40+ 1.0 1.9 38 19 38 
Public 38-39 4.6 9.9 143 22 3.1 
40+ 1.4 2.8 5.7 20 4.1 

C. Birth weight by weight gain and by smoking level: 
Private <20 23 4.6 88 2.0 3.8 
20+ 1.3 2.1 3.3 1.6 2.6 
Public <20 3.8 71 125 19 3.3 
20+ 1.4 3.2 5.0 2.3 3.6 





weight, length, and head circumference was found. In 
addition, mean maternal weight gain decreased as 
smoking level increased. In some subgroups the ma- 
ternal weight gain difference was identical to the dif- 
ference between birth weights, raising the question of 
which might be the cause and which the effect. They 
performed a covariance analysis on 480 births for 
which maternal weight had been recorded before 20 
weeks of gestation, When birth weights within smoking 
groups were corrected to a common mean maternal 
weight gain, the independent effect of smoking on 
birth weight was diminished, though still present. Al- 
though they stated that “a large part of the effect 
of maternal smoking is mediated through maternal 


weight gain,” they also stated that “the correction of 
. j * 
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birth weights for differences in maternal weight gaim 
still leaves a difference between those born to mothers 
who smoked and those born to mothers who had not 


smoked during pregnancy.” Thus the independent ef- 


fect of maternal smoking on birth weight persisted de- 


spite the dubious practice of using a regression equa- ` 


tion in which birth weight is present on both sides. 

Table III demonstrates the complex nature of the 
relationship between maternal weight gain, birth 
weight, and gestation and shows the importance of con- 
trolling for gestation, even among term births, wher 
the effects of maternal smoking are to be examined 
When deliveries at 88 to 39 weeks are compared witlr 
those at 40 or more weeks, a larger proportion of 
women have gained less than 20 pounds, and a larger 
proportion of their babies weigh less than 2,500 grams 
at birth. Comparisons by smoking level show that the 
percent of births under 2,500 grams increases directly 
with the amount smoked in all subgroups, whereas thc 
relationship with maternal weight gain is inconsistent 
Only one group, the public patients at 40+ weeks 
shows any gradient with maternal smoking level. Dif- 
ferences in weight gain in this group were almost iden- 
tical to the differences between the weights of their 
babies. Part C compares the rates of low birth weight br 
smoking level and weight gain for private and public 
patients. The smoking-related increase in risk of hav- 
ing a low-weight infant was relatively greater for public 
patients who gained over 20 pounds than for these whc 
gained less, contrary to Rush's predictior. 

Further corroboration of the independent effect o^ 
maternal smoking on birth weight and of the lack o^ 
association between maternal smoking and weight gair 
has come from large prospective studies in France? anc 
Germany.’ More recently, definitive evidence has beer 
published that should lay this discussion to rest. Æ 
study from Malmo, Sweden, by Persson and co 


workers! reports measurements of fetal biparietal di | 


ameters done prospectively from as early as 18 to 2t 
weeks of gestation to term in a series of 5,272 preg 
nancies. Growth curves for fetuses of smoking anc 
: nonsmoking women showed that biparietal diameter 
increased faster in the nonsmoking group, the differ- 
ence from the smoxing group being significantly ap. 
parent from the twenty-eighth week onward and posr 
tively correlated with the number of cigarettes smoked 
Birth weight, length, and head circumference wer- 
negatively correlated with the number of cigarette- 
smoked per day. The effects on birth weight were in 
dependent of maternal weight gain at all levels œ 
weight gain from 0 to 9 to over 20 kg. The authors 
conclude that their results indicate that there was . 
“direct pharmacological effect on the fetus rather tha 
an influence resulting from nutritional deprivation."* 

I believe we must face the fact that the association 
between maternal smoking and reduced birth weight z 
a direct one, as are the effects of smoking on the inc- 
dence of bleeding during pregnancy, placenta previa 


' September 15, 1979 
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abruptio placentae, premature rupture of the mem- 
branes, preterm delivery, and fetal and neonatal 
deaths.? Obstetricians who are truly convinced about 
these relationships will have better success in persuad- 
ing their patients to stop or not to start smoking than 


_has been the case up to now, and a better-informed 


public should be more responsive to this advice. 
Mary B. Meyer, Sc.M. 

Department of Epidemiology 
School of Hygiene and Public 

Health 
The Johns Hopkins University 
615 North Wolfe Street ' 
Baltimore, Maryland 21205 
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Sterilization in Catholic hospitals 


To the Editors: 

We read with great interest the article, “Sterilization 
and contraceptive services in Catholic hospitals,” by 
John M. O’Lane, M.D., appearing in the February 15, 
1979, issue of the AMERICAN JOURNAL OF OBSTETRICS 
AND GYNECOLOGY, on page 355. 

We believe that some of the quoted statistics and 
statements are open to serious question. Catholic hospi- 
tals are not opposed to medically indicated procedures 
that result in sterilization. They are opposed to élective 
procedures that are primarily designed to effect sterili- 
zation per se. It would be pertinent to know how many 
of the sterilizations listed by Dr. O'Tane are the sec- 
ondary result of medically indicated procedures such 
as hysterectomy with bilateral salpingo-oophorectomy, 
etc., and how many elective primary procedures were 


Volume 185 — 0775 
Number 2 


(s 
1 


done solely for the purpose of sterilization. aoe se. 


The impression is given by this, article that Catholic: 
hospitals are permitting primary elective sterilizations C 


: pera se. We Bo not believe this is correct.. — . - 
Leslie Hughes Tisdall, MD. 


"` Bernard J. Sicuranza; M.D. ! 


Diaa of Obstetrics and Gynecology . š 
Catholic Medical Center of i oid and ia: Inc. 
1298 St. Mark's Avenue 

Brooklyn, New York 11213 


Reply to Drs. Tisdall and Sicuranza 
To the Editors: — : m 


The survey was not concerned with medically indi- 
cated procedures resulting in sterilization (e.g., hyster- 


ectomy for uterine malignancy) or with elective sterili- , 


zation (requested by healthy patients: for their conve- 
nience). The survey dealt with those patients having 
medical problems making subsequent pregnancy. dan- 
gerous.(e.g., heart disease, diabetes mellitus, etc.). 
Twenty-two percent of the responding hospitals al- 


lowed sterilization when the medical indication was ' 
judged to be sufficient. I believe more Catholic, .hospi- É 


tals should do so. 
“John M. O'Lane;. M. D. 
Department of Obstetrics and bobo s 
San Joaquin "General Hospital 
P.O, Box 1020 - 
Tm M a AEP i 


Laparoscopic tubal i banding procedure ` 
- To the Editors: f 
.I believe that Bell and Knab i in their article T" du 
ÓssrET. GYNECOL, 131:908, 1978) missed the diagnosis 


completely, because they should be aware of the-chemi- - 
cal peritonitis that might result following rupture or ` 
aspiration of. a benign cystic: teratoma, which most . 
probably happened in this case and resulted in exten- : 


sive pelvic adhesions. 


618 Clara Barton ` 
Garland, Texas 75042. — 


Reply to Dr. Tamim | 
. To the Editors: , 


The authors appreciate Dr. Tamim's lette which- 


raised the possibility of chemical peritonitis secondary 


to rupture of a cystic teratoma. We are aware of this. 
association; however, as pointed out in the article, there | ` 
were no adhesions found other than the very localized 


adhesion o: bowel to each tubal banding site., 


* J. G. Bell, Lieutenant (MC) USNR j 


Depärtment of Obstetrics and Gynecology . 
‘National Naval Medical Center ` 
Bethesda, TT 20014. 


-Marwan Y. Tamim, MD. i 


Correspondence 285 


‘Use of computers In obstetrics and gynecology 


» To the. Editors: 


The recent article in your PURE by Rosen and 


associates (Am. Je OBSTET. GYNECOL. 132:589, 1978), 
; entitled: “Use of computers in the labor and delivery 


suite: An overview,” is an important one for all those 
who are currently involved in the attempted applica- 
tion of computers to the problems of obstetrics and 


` gynecology. Some of the authors’ points are obscured, . 
' * however, as they succumbed to the use of “buzzwords” 
"s (e.g "hardware, 


» € 


software,” and “warmware”), which 
are Confusing to the uninitiated. A part of the problem 
surrounding the use of computers in medicine or other 


. applications. is Hec ‘false mystique these words en- 
' gender. 


.What computer technology will do for medicine, or 


l obstetrics and gynecology specifically, is not yet clear. 
' In some areas.suċh as computerized tomography, lab- 
` oratory automation, patient accounting, and informa- 


tion storage, the ‘application of computers has had a 


significant impact. However, a number of authors, in- 


cluding Guerrieri! and Friedman and Gustafson,? have 
noted that the physician-computer interaction has not 
yet been totally or successfully consummated. These 
authors suggest that the physician has, with few excep- 
tions, not yet. been provided with computer applica- 


' tions that mieaningenly exceed. his or her own a 
„bilities; 


The successful application of computers in obstet 


"and gynecology first requires critical assessment of 
. which pro»léms are amenable to computerization. As- - 


sessment of labor progress can be done by a computer 


‘but the.use of the Friedman graph displays the same 


information as quickly and for only the cost of a pencil 
and paper. Similar lógic may apply to the problems of 


` risk assessment in pregnancy as well. 


A System such as the one Dr. Rosen and his group 
propose is less likely the “wheel” of which Dr. Rosen - 


speaks than a spoke in the wheel. The use of comput- - 


ing technology unquestionably holds great promise for 
medicine but this promise can only be fully realized 


‘when’ physicians. are able to interact with these ma- 
chines in a one-to-one fashion. Until recently the 
' physician-computer interaction has required the use of 


intermediary prográmtners and engineers. The consul- 
tants' who have acted as interpreters have an'ample 


. understanding of the operation of the computing ma- 
: chinéry but not always of medicine and physiology. 
"Thus physicians have necessarily been once removed 


from the tool.they wish to use. : 
` The recent appearance of small computing systems 
with friendlier interactive languages and more straight- 


. forward methods of getting information into and out 


of these machines -will minimize the difficulties which ` 


"have „up to. now been inherent in the physician-com- 


puter interaction.. When physicians are able to deal 


. ‘with this technology on a personal basis more creative  . 
. applications will emerge. It will be at this point that the 
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“wheel” of which Dr. Rosen speaks will have been truly 
invented. 
Mel L. Barclay, M.D. 
H. Frank Andersen, M.D. 
Departments of Obstetrics and Gynecology 
University of Michigan School of Medicine 
Ann Arbor and Eloise, Michigan 


REFERENCES 


l. Guerrieri, J. A.: Consultant's corner, Vision and creativity, 
Comput. Med. 6:6, 1977. 
2. Friedman, R. B., and Gustafson, D. H.: Computers in clini- 


cal medicine, A critical review, Comput. Biomed. Res. 
10:199, 1977. 


Reply to Drs. Barclay and Andersen 


To the Editors: 

We would like to thank Drs. Barclay and Andersen 
for their interesting comments. I believe we concur in 
many of the points they noted. For example, com- 
puters have already made their early contributions and 
will continue to assist us in improving the entire medi- 
cal care delivery system. Here we. have no arguments. 
However, in the labor and delivery suite, we must reit- 
erate that this computerization process can be made 
only in association with improved data acquisition (the 
electrodes, etc.), improved understanding of the mean- 
ing of the data (i.e., the physiology and the pathophys- 
iology), and, finally, by placing the entire patient medi- 
cal care problem along with the patient's past history, 

‘intrapartum course (labor) and fetal health at that 
moment in time (reflected only in part by fetal heart- 
rate-intrauterine pressure data). 

Our major point was that the "new" machines being 
sold today are in prettier boxes and ring new bells and 
alarms but are not based on new or more complete 
information. Until better information is available, let 
the buyer "beware," before replacing the standard re- 
cording devices. 

As for the use of "buzzwords," "hardware" (comput- 
ers) and "software" (computer programming) would be 
better described as jargon, which physicians dealing 
with computers s know. We defined these terms, as 
well‘as “warmware,” a mild attempt at humor, in the 
first paragraph of the paper. Classic reference to the 
proper use of "buzzwords" is provided for the edi- 
fication of Drs. Barclay and Andersen.! 

Mortimer G. Rosen, M.D. 
Robert J. Sokol, M.D. 
Lawrence Chik, Ph.D. 
Door of Obstetrics and Gynecology and the 
Perinatal Clinical Research Center 
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Vasa previa 


To the Editors: 

I read with interest Dr. Pent's article regarding the 
incidence of vasa previa and its complications (Am. J. 
OBSTET. GYNECOL. 134:151, 1979). Indeed, in the last 
year, in our five-man obstetric group practice, we have 
had three documented cases of vasa previa. In two of 
the cases, fetal death occurred. In one case, rupture of 
the membranes and subsequent fetal loss obviously oc- 
curred at home. In the other two cases, rupture of the 
membranes occurred, as in all cases, spontaneously but 
at the hospital. I still feel that this complication of 
pregnancy (this anomaly, as I think it is well put) defies 
diagnosis with the current technology that we have. 

Because of our routine, which includes an intrave- 
nous infusion started on all laboring patients and a 
fetal monitor applied to all laboring patients with or: 
without ruptured membranes, we were able in one case 
to entertain the diagnosis of a catastrophic situation. 
The fetal heart rate fell to the level of the maternal 
pulse. Feeling that some catastrophic event had hap- 
pened to the fetus, we employed our real-time scanner, 
which was right at hand on the obstetric unit (at 3:00 
AM in the morning), and were able to detect slow, but 
nonetheless present, fetal cardiac activity. Therefore, 
cesarean section was undertaken instantly, with a local 
anesthetic used to infiltrate the skin. We practice in a 
situation where an anesthetic is immediately available 
and an intensive care neonatal nursery is available. A 9 
pound, pale infant in shock was delivered, but the in- 
fant was easily and readily resuscitated. Transfusion 
was performed. 

I agree completely with Dr. Pent in that the probable 


` incidence of vasa previa is much greater than what the 


literature currently states. Herein are reported three 
cases which are yet to appear in the literature. 

: George E. Volk, M.D. 
Kansas City Women’s Clinic, Inc. 
4320 Wornall Road 

Kansas City, Missourt 64111 


. Since submission of this letter, a fourth case of vasa previa 
has been documented. The infant was delivered safely. 
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Preparation H and its principal ingredient—Skin 
Respiratory Factor (SRF) have been studied in vitro* 
A group of world renowned wound-healing special- 
ists confirmed that SRF stimulated wound oxygen 
awii consumption, epithelialization and collagen 
Quee! me" | synthesis. 
The unique Preparation H formula temporarily 

| relieves pain and itching in many cases and actually 

| helps shrink swollen hemorrhoidal tissue due to 

inflammation. All without anesthetics or steroids. 


PREPARATION H reign Swelling of hemorrhoidal 


caused by inflammation and 
HEMORRHOIDAL OINTMENT gives prompt, temporary relief in many 


Cases from pain and itching in tissues. 


NET WT. 2 OZ. 


PREPARATION H*? 
Clinically tested. 
el 
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PREPARATION H ACTIVE INGREDIENTS: Please send 
Live Yeast Cell Derivative, supplying 2,000 units Skin B , E PEE A AN 
Respiratory Factor Per Ounce of Base; Shark Liver Oil eae 4 a Bc ee of Some Aspects of Wound Healing by a 
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Lethal to monilia 











Gentle to patients 


IN MONILIASIS 
BETADINE Microbicides 





Vaginitis Regimen 


High cure rate... rapid symptomatic relief 


High cure rate is achieved in monilial 
vaginitis with the topical regimen 
employing BETADINE Microbicides: 


BETADINE SOLUTION 
BETADINE VAGINAL GEL 


(povidone-iodine) 


BETADINE DOUCHE 


Easy-to-follow regimen 
In the office, swab the cervix and 
vulvovaginal area with BETADINE 
*Solution which is promptly and 
decisively microbicidal. Prescribe 
BETADINE Vaginal Ge*(povidone- 
iodine), one applicatorful of which is 
to be inserted each night, followed 
the next morning by BETADINE 


Douche in therapeutic concentration. 


After 2 weeks 

The patient returns for an office visit 
after two weeks of therapy. In more 
resistant cases, the regimen may 
have to be continued through 1 or 2 
cycles. BETADINE Microbicides are 
virtually nonirritating to vaginal 
mucosa anc co not stain skin and 
natural fabrics. 

Lethal to cther vaginal 
pathogens too 

The broad-spectrum microbicidal 
action of BETADINE Microbicides 
kills not only monilia, but also Trich- 
omonas anc Hemophilus vaginalis. 
Unlike exclusively antimonilial agents, 
the BETADINE MICROBICIDES 


VAGINITIS REGIMEN is not contra- 
indicated when Trichomonas or H. vag- 
inalis is present. 

BETADINE Microbicides kill both 
gram-positive and gram-negative 
bacteria (including antibiotic- 
resistant strains), fungi, viruses, 
protozoa and yeasts. Their microbi- 
cidal action is maintained in the 
presence of blood, serum, and 


vaginal secretions. 


*BETADINE Vaginal Gel (povidone-iodine) has 
been evaluated as possibly effective for use in the 
management of Trichomonas vaginalis vaginitis, 
monilial vaginitis and nenspecific vaginitis. 


Purdue Frederick . 


See adjoining page for brief summary. 
A8795 189777 


BETADINE: Douche Kit - 


For douching in the BETADINE Microbicides Vaginitis 
Regimen, you can now prescribe BETADINE Douche 
Kit for a complete douching system, or BETADINE 
Douche 8 oz. for use with a gravity-flow douche bag oi 


* . bulb syringe. 





BETADINE Douche Kit contains: 

(1) BETADINE Douche concentrate for making the 
douche solution 

(2) CENTUM THU, squeezable, plastic syringe 

e 

(à Anatomically-correct cannula 

4) Instruction booklet 
— Complete, ultra-modern, convenient 
douching system 
— Provides the benefits of microbicidal 
BETADINE Douche 


For a therapeutic concentration using BETADINE 
Douche Kit, instruct the patient to: Pour one (1) table- 
spoonful of BETADINE Douche concentrate into the 
syringe bottle provided in the kit. Add lukewarm water 
up to the top of the aig dece Attach nozzle 

and shake gently to mix. Douche, then repeat the 
procedure. 


For a therapeutic concentration using BETADINE 
Douche 8 oz., instruct the patient to: Add two (2) 
tablespoonfuls to a quart of lukewarm water, for use 
with a gravity-flow douche bag or bulb syringe. 


BETADINE® Vaginal Gel 
(povidone-iodine) 
Brief Summary 


For use in the treatment of Trichomonas vaginalis 
vaginitis, monilial vaginitis and nonspecific vaginitis. 














Based on a review of this drug by the National 
Academy of Sciences—National Research Council 
and/or other information, FDA has classified the 
indications as follows: possibly effective for use 
in the management of trichomonas vaginalis 

„vaginitis, monilial vaginitis and nonspecific vaginitis. 
Final classification of the less-than-effective 

indications requires further investigation. 


Precaution * 

If irritation, redness or swelling develops, discontinue 
use. The rare individual with history of iodine sensi- 
tization should not use this product, pending further 
investigation. 


Purdue Frederick 
© Copyright 1977, The Purdue Frederick Company/Norwalk, Conn. 06856 
189777 A8795 
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GROUP PRACTICE OPPORTUNITIES 
PACIFIC NORTHWEST 


Rapid growth in the metropolitan area of Portland, Oregon has created im- 
mediate openings in the Department of Obstetrics and Gynecology. We are 
seeking obstetrician/ gynecologists and/or perinatologists to join an active 
service with over 3,700 deliveries per year, a high risk intensive care 
Nursery and complete fetal monitoring equipment. 


Northwest Permanente, P.C. is a professional medical corporation which 
provides health care services to the 220,000 members of the Kaiser 
Foundation Health Plan of Oregon. Through its association with Kaiser 
Foundation Health Plan, a federally qualifled HMO, Northwest permanente, 
P.C. operates nine outpatient clinics and two full service hospitals. 


The medical practice is varied and professionally stimulating offering the 
physician a pure practice free of business and administrative concerns. A 
comprehensive salary and benefits package including a sabbatical pro- 
gram, malpractice coverage, three weeks vacation and one week educa- 
tional leave to start, life, medical / dental and disability insurance along with 
two excellent retirement programs is provided. The physician is eligible for 
ownership participation after two years of service. 


Portland, Oregon, on the Columbia and Willamette Rivers, is a city with a 
moderate climate located in a stable, prosperous economic region of the 
beautiful Northwest. Outdoor recreational facilities are superb and include 
excellent skiing, backpacking, fishing and boating opportunities. The En- 
vironmental Protection Agency. in a recent study, selected Portland as the 
"'most livable city'' in the United States. 


Please send a curriculum vitae with your initial response to Marvin P. 
Goldberg. M.D., President, Northwest Permanente, P.C.. 1500 S. W. 1st 
Avenue. 11th Floor, Portland, Oregon, 97201. 


NORTHWEST PERMANENTE, P.C.- 
PHYSICIANS & SURGEONS 


An Equal Opportunity Employer 


FACULTY POSITIONS 
IN OBSTETRICS 
AND GYNECOLOGY 


RANK —Open, commensurate with training and 
experience 


1. M.D. with certification by the American Board 
of Obstetrics and Gynecology and certification 
or eligibility for certification of special com- 
petence in maternal-fetal medicine. 


. M.D. with certification or eligibility for cer- 
tification by the American Board of Obstetrics 
and Gynecology and interest or experience in 
general obstetrics-gynecology/ambulatory 
care. 


Interest and experience in undergraduate and 
education, clinical and/ or basic research, and 
clinical practice of obstetrics and gynecology. 


For Further Information Contact: 

R.M. Pitkin, M.D., Professor and Head 
Department of Obstetrics and Gynecology 
University of lowa Hospitals 

lowa City, lowa 52242 


THE UNIVERSITY OF IOWA IS AN EQUAL 
OPPORTUNITY/AFFIRMATIVE ACTION EMPLOYER. 











CHANGING YOUR ADDRESS? 
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LIBRARY CASES 


Keep your personal copies of AMERICAN 
JOURNAL OF OBSTETRICS AND 
GYNECOLOGY in these specially designed 
library file cases. Designed to keep your 
journal copies near at hand in your office, 
library, or home. 

Your case is heavy bookbinder's board in a 
rich red Kivar cover. Files are scuff-resistant and 
washable. 

Lettering is stamped in gold leaf and the 
cases make a fit companion for the most costly 
binding. 

Files are reasonably priced—only $4.95 each, 
postpaid (3 for $14., 6 for $24.). Add $1.00 postage 
per case for orders outside U. S. Satisfaction 
unconditionally guaranteed or your money back! 
Use the coupon for prompt shipment. 





ticus as well as minor side 

ects have been reported with the 
tof oral contraceptives. These 
lude thromboembolic disease. 

? physician should remain alert 
the earliest manifestations of any 
nptoms of serious disease and 
continue oral contraceptive 
irapy when appropriate. The 
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icomplete Prescribing 

ormation for this product. 


eh yellow tablet contains | mg norethindrone and 0.05 mg mestranol. 
ch green tablet in the 28-day regimen contains inert ingredients. 


“Preparations contgining 100 mcg or more 
of estrogen were associated with a higher 
risk of thromboembolism. . "than those 
that contain 50 mcg of estrogen’. . . 
and in terms of contraception, 50 mcg 
products have the same range of effectiveness 
as those with higher doses of estrogen. 


21- and 28-day , 
regimens. 


TRADEMARK 


e Prescribing Information, a summary of which is on the next page. OJ 1714-A 
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INDICATION: CONTRACEPTION. The pregnancy rate in women using conventional combination oral contraceptives (containing 
35 mcg or more of ethinyl estradiol or 50 mcg or more of mestranol) is generally reported as less than ons pregnancy per 
100 woman-years of use. Slightly higher rates (somewhat more than one pregnancy per 100 woman-years of use) are 
reported for some combination products containing 35 mcg or less of ethinyl estradiol, and rates on the order c' three 
pregnancies per 100 woman-years are for the progestogen-only oral contraceptives. Table 1 gives ranges of 
pregnancy rates reported in the literature for other means of contraception. The efficacy of these means of contraception 
ron the IUD) depends Tu the degree of adherence to the method. 
ble 1: Per 100 Women-Years. IUD, less than 1-6; Diaphragm with spermicidal product (creams or jellies) 2-20; 
Condom, 3-36; Aerosol foams, 2-29; Jellies and creams, 4-36; Periodic abstinence (rhythm) all types, less than 1-47; 1. 
Calendar method, 14-47; 2. Temperature method, 1-20; 3. Temperature method—intercourse oy in pen a 
less than 1-7; 4, Mucus method, 1-25; No contraception, 60-80. DOSE-RELATED RISK OF THRI JOLISM ORAL 
: Two studies have shown a positive association between the dose of estrogens in oral contraceptives and 
the risk of thromboembolism. For this reason. it is prudent and in keeping with good principles of therapeutics to minimize 
exposure to estrogen. The oral contraceptive product prescribed for any given patient should be that product which 
Contains the least amount of estrogen that is compatible with an acceptable pregnancy rate and patient acceptance. It is 
recommended that new acceptors of oral contraceptives be started on preparations containing .05 mg or less of estrogen. 


CONTRAINDICATIONS: Oral contraceptives should not be used in women with any of the following conditions: 1. Tnrom- 
bophlebitis or thromboembolic disorders. 2. A past history of deep vein thrombophlebitis or thromboemboiic disorcers. 3, 
Cerebral vascular or coronary artery disease, 4. Known or suspected carcinoma of the breast. 5. Known or suspected 
La ltr all neoplasia. 6. Undiagnosed, abnormal genital bleeding. 7. Known or suspected pregnancy (see WARN- 

No. 5). 


Cigarette smoking increases the risk of serious cardiovascular side effects from oral contraceptive use. This misk 
increases with age and with heavy smoking (15 or more cigarettes per day) and is quite marked in women over 35 years 
of age. Women who use oral contraceptives should be strongly advised not to smoke. 

The use of oral contraceptives Is associated with increased risk of several serious conditions including thromboembolism. 
stroke, myocardial infarction, n adenoma, gallbladder disease, hypertension. Practitioners prescribing oral contra- 
Ceptives should be familiar with the following information relating to these risks. 


1, THROMBOEMBOLIC DISORDERS AND OTHER VASCULAR PROBLEMS. An increased risk of thromboembolic ard threm- 
botic disease associated with the use of oral contraceptives is well established. Four principal studies in Great Britain and 
three in the United States have demonstrated an increased risk of fatal and nonfatal venous thromboembolism and stroke, 
both hemorrhagic and thrombotic. These studies estimate that users of oral contraceptives are 4 to 11 times more 'ikely 
than nonusers to develop these diseases without evident cause. Overall excess mortality due to pulmonary emboliem or 
stroke is on the order of 1.0 to 3.5 deaths annually per 100,000 users and increases with age. CEREBROVASCULAR OIS- 
ORDERS: In a collaborative American study of cerebrovascular disorders in women with and without predisposing causas, 
it was estimated that the risk of hemorrhagic stroke was 2.0 times greater in users than in nonusers and the risk cf 
thrombotic stroke was 4.0 to 9.5 times greater in users than in nonusers. 

MYOCARDIAL INFARCTION: An increased risk of myocardial infarction associated with the use of oral contraceptives has 
been reported confirming a previously suspected association. These studies, conducted in the United Kingcom, tourd, as 
expected, that the greater the number of underlying risk factors for coronary artery disease (cigarette smoking, hyper- 






tension, hypercholesterolemia, obesity, diabetes, history of preeclamptic toxemia), the higher the risk of developing myo-- 


cardial infarction, regardless of whether the patient was an oral contraceptive user cr not. Oral contraceptives, nowever, 
were found to be a clear additional risk factor. The annual excess case rate (increased risk) of myocardial irfarction atal 
and nonfatal) in oral contraceptive users was estimated to be approximately 7 cases per 100,000 women users ir the 
30-39 age group and 67 cases per 100,000 women users in the 40-44 age group. In terms of relative risk, it has bean 
estimated that oral contraceptive users who do not smoke (smoking is considered a major predisposing conditien to 
myocardial infarction) are about twice as likely to have a fatal myocardial infarction as nonusers who do nct smoke Oral 
contraceptive users who are also smokers have about a 5-fold increased risk of fatal infarction compared to users who do 
not smoke, but about a 10-to 12-fold increased risk compared to nonusers who do not smoke. Furthermore, ‘he amountio! 
smoking is also an important factor. In determining the importance of these relative risks, however, the baseline rates tor 
various age groups must be given serious consideration. The importance of other predisposing conditions mentioned 
above in determining relative and absolute risks has not as yet been quantified; it is quite likely that the same synerg:stic 
action exists, but perhaps to a lesser extent. Nisk of Dose: In an analysis of data derived from several nat onal adverse 
reaction reporting systems, British investigators concluded that the risk of thromboembolism including coronary thom- 
bosis is directly related to the dose of estrogen used in oral contraceptives. Preparations containing 100 mcg or moe of 
estrogen were associated with a higher risk of thromboembolism than those containing 50-80 mcg of estrogen. “heir 
analysis did suggest, however, that the quantity of estrogen may not be the sole factor involved. This finding has been 
confirmed in the United States. Careful epidemiological studies to determine the degree of thromboembolic risk associated 
with progestogen-only oral contraceptives have not been performed. Cases of thromboembolic disease have been repc-tec 
in women using these products, and they should not be presumed to be free of excess risk. The risk of thromboembolic 
and thrombotic disorders, in both users and nonusers of oral contraceptives, increases with age. Oral contraceptivesare, 
however, an independent risk factor for these events, ESTIMATE OF EXCESS MORTALITY FROM CIRCULATORY DISEASES: A 
large prospective study carried out in the United Kingdom estimated the mortality rate per 100,000 women per year trom 
diseases of the circulatory system for users and nonusers of oral contraceptives according to age, smoking habits, and 
duration of use. The overall excess death rate annually from circulatory diseases for oral contraceptive users was 
mated to be 20 per 100,000 (ages 15-34—5/ 100,000; ages 35-44~33/ 100,000; ages 45-49~140/ 100,000), the risk being 
concentrated in older women, in those with a long duration of use, and in cigarette smokers. It was not possible, however, 
to examine the interrelationships of age, smoking, and duration of use, nor to compare the effects of continuous versus. 
intermittent use, Although the study showed a 10-fold increase in death due to circulatory diseases in users for five or 
more years, all of these deaths occurred in women 35 or older. Until larger numbers of women under 35 wit" continuous 
use for five or more years are available, it Is not possible to assess the magnitude of the relative risk for this younger age 
group. This study reports that the increased risk of circulatory diseases may persist after the pill is discontinued. Anotner 
study published at the same time confirms a previously reported Increase of mortality in pill users trom cardiovascular 
disease. The available data from a variety of sources have been analyzed to estimate the risk of death associated with 
various methods of contraception. The estimates of risk of death for each method include the combinec risk of the 
contraceptive method (e.g. thromboembolic and thrombotic disease in the case of oral contraceptives) plus the sk 
attributable to pregnancy or abortion in the event of method failure. This latter risk varies with the effectiveness of the 
contraceptive method. findings of this analysis are shown in Figure 1 below. The study concluded that the mortaiity 
associated with all methods of birth control is iow and below that associated with childbirth, with the exception of oral 
contraceptives in women over 40 who smoke. (The rates given for pill only /smokers for each age group are for smokers as 
a class. For "heavy" smokers [more than 15 cigarettes a day], the rates given would be about double; for "light" smokers 
[less than 15 cigarettes a day], about 50 percent.) The mortality associated with oral contraceptive use in nonsmokers 
Over 40 is higher than with any other method of contraception in that age group. The lowest mortality is associated with 
the condom or diaphragm backed up by abortion. The risk of thromboembolic and thrombotic disease associated 
with oral contraceptives increases with age after approximately age 30 and, for myocardial infarction, is further increased 
by hypertension, hypercholesterolemia, obesity, diabetes, or history of preeclamptic toxemia and especially by cigarette 
smoking. The risk of myocardial infarction in oral contraceptive users is substantially increased in women age 40 and 
over, especially those with other risk factors. Based on the data currently available, the following chart gives & gross 
estimate of the risk of death from circulatory disorders associated with the use of oral contraceptives: 


SMOKING HABITS AND OTHER PREDISPOSING CONDITIONS—RISK ASSOCIATED WITH USE OF ORAL CONTRACEPTIVES 











e Below 30 — 30-39 40+ 
Heavy smokers ... C B A A-Use associatec with very high risk. 
Light smokers .... T : D C B X B-Use associated with high risk. 
Nonsmokers (no predisposing conditions) .... . D CD C  C-Use associated with moderate risk 
Nonsmokers (other predisposing conditions). . . C CB BA 0D-Use associated with low risk 


The physician and the patient should be alert to the earliest manifestations of thromboembolic and thrombotic dis- 
orders (e.g., thrombophlebitis, pulmonary embolism, cerebrovascular insufficiency, coronary occlusion, retinal tnrom- 
bosis, and mesenteric thrombosis). Should any of these occur or be suspected, tne drug should be discontinuec 
immediately. A four- to six-fold increased risk of postsurgery thromboembolic complications has been reported in oral 
contraceptive users. If feasible, oral contraceptives should be discontinued at least four weeks before surgery of a tyne 
associated with an increased risk of thromboembolism or prolonged immobilization. 2. OCULAR LESIONS. There have 
been reports of neuro-ocular lesions such as optic neuritis or retinal thrombosis associated with the use o! oral 
contraceptives. Discontinue oral contraceptive medication if there is unexplained, sudden or gradual, partial or com- 
plete loss of vision; onset of proptosis or diplopia; papilledema; or retinal vascular lesions and institute appropriate 
diagnostic and therapeutic measures. 3. CARCINOMA. Long-term continuous administration of either natural or syn- 
thetic estrogen in certain animal species increases the frequency of carcinoma of the breast, cervix, vagina, and liver. 
Certain synthetic progestogens, none currently contained in oral contraceptives, have been noted to increase the 
incidence of mammary nodules, benign and malignant, in dogs. In humans, three case control studies have raported an 
@creased risk of endometrial carcinoma associated with the prolonged use of exogenous estrogen in postmenopausal 
women. One publication reported on the first 21 cases submitted by physicians to a registry of cases of adenocarc- 
noma of the endometrium in women under 40 on oral contraceptives. Of the cases found in women without predisposing 
risk factors for adenocarcinoma of the endometrium (e.g., irregular bleeding at the time oral contraceptives were first 
given, polycystic ovaries), nearly all occurred in Women who had used a sequential oral contraceptive. These products 
are no longer marketed. No evidence has been reported suggesting an increased risk of endometrial cancer in users of 
conventional combination or progestogen-only oral contraceptives. Several studies have found no increases in breast 
cancer in women taking oral contraceptives or estrogens. One study, however, while also noting no overall increased 
risk of breast cancer in women treated with oral contraceptives, found an excess risk in the subgroups of oral contra- 
ceptive users with documented benign breast disease. A reduced occurrence of benign breast tumors in users of oral 
contraceptives has been well-documented. In summary, there is at present no confirmed evidence from human studies 
of an increased risk of cancer associated with oral contraceptives. Close clinical surveillance of all women taking oral 
contraceptives is, nevertheless, essential. In all cases of undiagnosed persistent or recurrent abnormal vaginal bieec- 
ing, appropriate diagnostic measures should be taken to rule out malignancy. Women with a strong family history ef 
breast cancer or who have breast nodules, fibrocystic disease or abnormal mammograms should be monitored with 
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dimen, by regimen of contol and age of oad iss SS ase tue ttr niea PR 
15-19 20-24 25-29 30-34 35-99 — 404 


No method 55 52 71 140 193 215 
Abortion only 23 25 25 52 98 6t 
Pill only-nonsmokers 13 14 14 22 45 31! 
Pill only-smokers 15 16 16 10.8 13.4 58.t 
IUDs only 11 12 12 14 16 14 
Traditional contraception only 11 14 1.9 37 47 4C 
Traditional contraception and abortion 03 04 04 08 14 08 


4, HEPATIC TUMORS. Benign hepatic adenomas have been found to be associated with the use of oral contraceptives. On 
Study showed that oral contraceptive formulations with high hormonal potency were associated with a higher risk tha 
lower potency formulations, Although m. hepatic adenomas may rupture and may cause death through intra-abdom 
ina! hemorrhage. This has been reported in short-term as well as long-term users of oral contraceptives. Two studie 
relate risk with duration of use of the contraceptive, the risk being much greater after four or more years of oral contra 
Ceptive use. While hepatic adenoma is a rare lesion, it should be considered in women presenting abdominal pain ani 
tenderness, abdominal mass or shock. A few cases of hepatocellular carcinoma have been reported in women takin ora 
contraceptives. The relationship of these drugs to this type of inen is not known at this time. 5. USE IN Ol 
IMMEDIATELY PRECEDING PREGNANCY, BIRTH DEFECTS IN OFFSPRING, AND MALIGNANCY IN FEMALE OFFSPRING. Thi 
use of female sex hormones—both estrogenic and progestational agents—during early pregnancy may seriously damagi 
the offspring. It has been shown that females exposed in utero to diethylstilbestrol, a nonsteroidal estrogen, have al 
increased risk of developing in later life a form of vaginal or cervical cancer that is ordinarily extremely rare. This risk hat 
been estimated to be on the order of 1 to 4 in 1000 exposures. Although there is no evidence at the present time that ora 
contraceptives further enhance the risk of developing this type of malignancy, such patients should be monitored witt 
particular care if they elect to use oral contraceptives instead of other methods of contraception. Furthermore, a higt 
percentage of such exposed women (from 30 to 90%) have been found to have epithelial changes of the vagina and cervix 
Although these changes are histologically benign, it is not known whether this condition is a precursor of vaginal malig: 
nancy. Male children so exposed may develop abnormalities of the urogenital tract, Although similar data are not available 
with the use of other estrogens, it cannot be presumed that they would not induce similar changes. An increased risk ol 
Congenital anomalies, including heart detects and limb defects, has been reported with the use of sex hormones, including 
oral contraceptives, in pregnancy, One case control vie has estimated a 4.7-fold increase in risk of limb-reduction 
detects in infants exposed in utero to sex hormones (oral contraceptives, hormonal withdrawal tests for Pregnancy or 
attempted treatment for threatened abortion). Some of these exposures were very short and involved only a few days o! 
treatment, The data suggest that the risk of limb-reduction defects in exposed fetuses is somewhat less than one in 1,00€ 
live births. In the past, female sex hormones have been used during pregnancy in an attempt to treat threatened oi 
habitual abortion. There is considerable evidence that estrogens are ineffective for these indications, and there is nc 
evidence from well-controlled studies that progestogens are effective for these uses, There is some evidence that triploidy 
and possibly other types of polyploidy are increased among abortuses from women who become he soon after 
ceasing oral contraceptives. Embryos with these anomalies are virtually always aborted spontaneously. ther there is 
an overall increase in spontaneous abortion of pregnancies conceived soon after stopping oral contraceptives is unknown, 
It is recommended that for any patient who has missed two consecutive periods, pregnancy should be ruled out before 
Continuing the contraceptive regimen. If the patient has not adhered to the prescribed schedule, the possibility of preg- 
nancy should be considered at the time of the first missed period (or after 45 days from the last menstrual period if the 
progestogen-only oral contraceptives are used), and further use of oral contraceptives should be withheld until pregnancy 
has been ruled out. If pregnancy is confirmed, the patient should be apprised of the potential risks to the fetus and the 
advisability of continuation of the pregnancy should be discussed in the light of these risks. It is also recommended that 
women who discontinue oral contraceptives with the intent of becoming pregnant use an alternate form of contraception 
for a period of time before attempting to conceive. Many clinicians recommend three months although no precise infor- 
mation is available-on which to base this recommendation. The administration of progestogen-only or pi logen-estro- 
gen combinations to induce withdrawal bleeding should not be used as a test of BUM, 6. GA DISEASE. 
Studies report an increased risk of surgically confirmed gallbladder disease in users of oral Contraceptives and estrogens. 
In one study, an increased risk appeared after two years of use and doubled after four or five years of use. In one of the 
other studies, an increased risk was apparent between six and twelve months of use. 7. CARBOHYDRATE AND LIPID 
METABOLIC EFFECTS. A decrease in glucose tolerance has been observed in a significant percentage of patients on oral 
Contraceptives. For this reason, prediabetic and diabetic patients should be carefully observed while receiving oral con- 
traceptives. An increase In triglycerides and total phospholipids has been observed in patients receiving oral contracep- 
tives. The clinical significance of this finding remains to be defined. 8. ELEVATED BLOOD PRESSURE. An increase in blood 
Pressure has been reported in patients receiving oral contraceptives, In some women hypertension may occur within a few 
months of beginning oral contraceptive use. In the first year of use, the prevalence of women with hypertension is low in 
users and may be no higher than that of a comparable group of nonusers, The prevalence in users increases, however, 
with longer exposure, and in the fifth year of use is two and a half to three times the reported prevalence in the first year. 
Age is also strongly correlated with the development of hypertension in oral contraceptive users. Women who previously 
have had hypertension during pregnancy may be more likely to develop elevation of blood pressure when given oral 
Contraceptives. Hypertension that develops as a result of taking oral contraceptives usually returns to normal after 
discontinuing the drug. 9. HEADACHE. The onset or exacerbation of migraine or development of headache of a new pattern 
which is recurrent, persistent, or severe, requires discontinuation of oral contraceptives and evaluation of the cause. 10. 
BLEEDING IRREGULARITIES. Breakthrough bleeding. spotting, and amenorrhea are frequent reasons for patients discon- 
tinuing oral contraceptives. In breakthrough bleeding, as in all cases of irregular bleeding from the vagina, nonfunctional 
Causes should be borne in mind. In undiagnosed persistent or recurrent abnormal bleeding from the vagina, adequate 
diagnostic measures are indicated to rule out pregnancy or malignancy. If pathology has been excluded, time or a change 
to another formulation may solve the problem. Changing to an oral contraceptive with a higher estrogen content, while 
potentially useful in minimizing menstrual irregularity, should be done only if necessary since this may increase the risk of 
thromboembolic disease. Women with a past history of oligomenorrhea or secondary amenorrhea or young women with- 
out regular cycles may have a tendency to remain anovulatory or to become amenorrheic atter discontinuation of oral 
Contraceptives. Women with these preexisting problems should be advised of this possibility and encouraged to use other 
Contraceptive methods. Postuse anovulation, possibly prolonged, may also occur in women without previous irregularities. 
11. ECTOPIC PREGNANCY. Ectopic as well as intrauterine pregnancy may occur in contraceptive failures. 12. BREAST 
FEEDING. Oral contraceptives given in the postpartum period may interfere with lactation. There may be a decrease in the 
Quantity and quality of the breast milk, Furthermore, a small fraction of the hormonal agents in oral contraceptives has 
been identified in the milk of mothers receiving these drugs. The effects, it any, on the breast-fed child have not been 
determined. If feasible, the use of oral contraceptives should be deferred until the infant has been weaned, PRECAUTIONS: 
General: 1. A complete medical and family history should be taken prior to the initiation of oral contraceptives. The 
pretreatment and periodic physical examinations should include special reference to blood pressure, breasts, abdomen 
and pelvic organs, including Papanicolaou smear and relevant laboratory tests. As a general rule, oral contraceptives 
should not be prescribed for longer than one year without another physical examination being performed. 2. Under the 
influence of estrogen-progestogen preparations, preexisting uterine leiomyomata may increase in size. 3. Patients with a 
history of psychic depression should be carefully observec and the drug discontinued if depression recurs to a serious 
degree. Patients becoming significantly depressed while taking oral contraceptives should stop the medication and use an 
alternate method of contraception in an attempt to determine whether the symptom is drug-related. 4. Oral contraceptives 
may cause some degree of fluid retention. They should be prescribed with caution, and only with careful monitoring, in 
patients with conditions which might be [ires by fluid retention, such as convulsive disorders, migraine syndrome, 
asthma, or cardiac or renal insufficiency. 5. Patients with a past history of jaundice during pregnancy have an increased 
risk of recurrence of jaundice while receiving oral contraceptive therapy. If jaundice develops in any patient receiving such 
drugs, the medication should be discontinued. 6. Steroid hormones may be poorly metabolized in patients with impaired 
liver function and should be administered with caution in such patients. 7. Oral contraceptive users may have disturbances 
in normal tryptophan metabolism which may result in a relative pyridoxine deficiency. The clinical significance of this is 
yet to be determined. 8. Serum folate levels may be depressed by oral contraceptive therapy. Since the pregnant woman is 
predisposed to the development of folate deficiency and the incidence of folate deficiency increases with increasing 
gestation, it is possible that if a woman becomes pregnant shortly after stopping oral contraceptives, she may have a 
greater chance of developing folate deficiency and complications attributed to this deficiency. 9. The pathologist should be 
advised of oral contraceptive therapy when relevant specimens are submitted. 10. Certain endocrine and liver function 
tests and blood components may be affected by estrogen-containing oral contraceptives: a. Increased sulfobromophtha- 
lein retention. b. Increased prothrombin and factors VII, VIII, IX, and X; decreased antithrombin 3; increased norepi- 
nephrine-induced platelet aggregability. c. Increased thyroid-binding globulin (TBG) leading to increased circulating total 
thyroid hormone, as measured by protein-bound iodine (PBI), T4 by column, or T4 by radioimmunoassay. Free T3 resin 
uptake is decreased, reflecting the elevated TBG, free T4 concentration is unaltered. d. Decreased pre iol excretion. 
&. Reduced response to metyrapone test. INFORMATION FOR THE PATIENT: (See Patient Package Insert). INTERACTIONS: 
Reduced efficacy and increased incidence of breakthrough bleeding have been associated with concomitant use of rifam- 
pin. A similar association has been suggested with barbiturates, phenylbutazone, phenytoin sodium, and ampicillin, CAR- 
CINOGENESIS, PREGNANCY, NURSING MOTHERS: See I$ and WARNINGS. ADVERSE REACTIONS: An increased 
risk of the following serious adverse reactions has been associated with the use of oral contraceptives (see WARNINGS): 
Thrombophiebitis. Pulmonary embolism. Coronary thrombosis. Cerebral thrombosis. Cerebral hemorrhage. Hypertension. 
Gallbladder disease. Liver tumors, Congenital anomalies. There is evidence of an association between the following con- 
ditions and the use of oral contraceptives, although additional confirmatory studies are needed: Mesenteric thrombosis. 
Neuro-ocular lesions, e.g., retinal thrombosis and optic neuritis. The following adverse reactions have been reported in 
patients receiving oral contraceptives and are believed to be drug-related: Nausea, usually the most common adverse 
reaction. Vomiting, occurs in approximately 10% or less of pama during the first cycle. Other reactions, as a general 
rule, are seen much less frequently or only occasionally, Gastrointestinal symptoms (such as abdominal cramps and 
bloating). Breakthrough bleeding. Spotting. Change in menstrual flow. Dysmenorr®ea. Amenorrhea during and after treat- 
ment. Temporary infertility after discontinuance of treatment. Edema. Chloasma or melasma which may persist. Breast 
changes: tenderness, enlargement, and secretion. Change in weight (increase or decrease), Change in cervical erosion and 
Cervical secretion. Possible diminution in lactation when given immediately postpartum. Cholestatic jaundice. Migraine. 
Increase in size of uterine leiomyomata. Rash (allergic). Mental depression. Reduced tolerance to carbohydrates. Vaginal 
candidiasis. Change in corneal curvature (steepening). Intolerance to contact lenses. The following adverse reactigns have 
been reported in users of oral contraceptives, and the association has been neither confirmed nor refuted: Premenstrual- 
like syndrome. Cataracts. Changes in libido. Chorea. Changes in appetite, Cystitis-like syndrome. Headache. 
Nervousness. Dizziness. Hirsutism. Loss of scalp hair. Erythema multiforme. Erythema nodosum. Hemorrhagic eruption. 
Vaginitis. Porphyria. Impaired renal function. (ORTHO-NOVUM 1/50021 and ORTHO-NOVUM 1/50C128 contain tartrazine. 
Allergic reactions have been reported with the ingestion of this dye in some patients.) ACUTE OVERDOSE: Serious ill 
effects have not been reported following acute ingestion of large doses of oral contraceptives by young children. 
Overdosage may cause nausea, and withdrawal bleeding may occur in females. eal 
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Sure as a new day will dawn, 
Peri-Colace works with gentle, proven predictabilit 


PERI-COLACE combines the gentle 
laxative and effective stool softener 
so often needed when bowel motility 
is depressed. PERI-COLACE acts gently 
to induce peristalsis, while the stool- 
softening agent lets natural intestinal 
water permeate stools. 


PERI-COLACE is predictable —gentle 
evacuatian usually occurs within 8 to 
12 hours. It is useful in obstetrical 
patients, as well as in geriatrics, pre- 
and postoperative patients, the con- 
valescent, in patients with medication- 
related suppression of bowel motility 
and children. 





PERI-COLACE —gentle, proven, pre 
dictable. In capsule and liquid form 
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Gentle laxative plus stool softeng 
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A breakdown 
in communications. 


The teenage years are a time of upheaval, a time of 
physical and emotional transition when sensitive, 
knowledgeable guidance is needed and yet the yearn- 
ing for independence of thought and action is at its 
strongest. Likewise, adolescence is traditionally a time 
when communications with adults are, generally, dif- 
ficult at best. 

Todays prevalent teenage sexual activity, without 
apparent regard for consequences, is stark ev:dence of 
broad-scale breakdowns in communication. Somehow, 
for whatever reasons, the message is simply not getting 
across. Why else would an estimated one million teen- 
agers become pregnant in 1978?! Why else weuld 7096 
of sexually active teenage women not usc contra- 
ceptives routinely? and, in many cases, “think that they 
couldnt become pregnant ?? Why, very simply. is there 
so much sexual activity and yet so little knowlecge about 
contraception, pregnancy, and sexual responsibility? 

The reasons, no doubt, are many and varied. Still, this 
ominous trend must be reversed. Today, the doctor's 
office seems a likely place to begin. For here, knowl- 
edgeable counseling, coupled with compassion and 
reassurance, can make a meaningful impact on the 
teenage patient. 

When contraception is indicated, the selection of 
a sub-50 mcg oral contraceptive, like Brevicon, may be 
a sound choice for many younger patients. Brevicon 
offers a rate of efficacy comparable to higher dose 
formulations and a well-accepted rate of menstrual 
irregularities. (Cycle incidence of breakthrough bleed- 
ing and amenorrhea is 5.1% and 1.0%, respectively. 
Dropout rate due to menstrual irregularities is only 
3.4% during the critical first three cycles.)* 

There are no easy answers. A contraceptive won't halt 
the teenage pregnancy epidemic by itself. Along with 
improved communication, however, it can play an 
important role. 


Tablets 


Brevicon' 


(norethindrone 0.5 mg 
with ethinyl 
estradiol 0.035 mg) 


S 


4 SYNTEX FP, INC 
A sign of HUMACAC PR. 00661 
the times. GO Syntex (E?) Inc., 1979. 


1. National Center for Health Statistics 
2. Zelnick, M and Kantner, JF: Family Planning Perspectives 
9(2),1977 ^ 
3. Shah, F Zelnick, M and Kantner, JF: Family Planning 
Perspectives 7(1), 1975 

*Based on clinical trials with 1168 patients in 16,345 cvcles. 


Note: Serious as well as minor side effects have 
been reported following the use of all oral 
contraceptives. These include thromboembolic 
disease. Please see summary of prescribing 
information on second following page. 
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Brevicon" 28-Day woes —— 
(21 norethindrone 0.5 mg. with ethinyl estradiol 
0.035 mg. tablets followed by 7 inert tablets) 


ORAL CONTRACEPTIVE (0.C.) AGENTS 


INDICATIONS O.C.s are indicated for the prevention of pre nancy. The drop- 
out rate for medical reasons, as observed in the clinical trials conducted with 
BREVICON, appears to be somewhat higher than observed with higher dose 
combination products. The dropout rate due to menstrual disorders and ir- 
regularities was also somewhat higher, dropouts being equally split between 
menstrual disorders and irregularities and other medical reasons attributable 
to the drug. DOSE-RELATED RISK OF THROMBOEMBOLISM FROM 0.C.s. 
Studies have shown a positive association between the dose of estrogens in 
0.C.s and the risk of thromboembolism. For this reason, it is prudent and in 
keeping with good principles of therapeutics to minimize exposure to estro- 
gen. The 0.C. product prescribed for any given patient should be that product 
which contains the least amount of estrogen that is compatible with an ac- 
ceptable pregnancy rate and patient acceptance. It is recommended that new 
acceptors of 0.C.s should be started on preparations containing 0.05 mg cr 
less of estrogen 


CONTRAINDICATIONS 1. Known or suspected pregnancy (see Warning No. 
5). 2. 0.C.s should not be used in women who have or have had any of the 
dun conditions: a. Thrombophlebitis or thromboembolic disorders. 5 
Cerebral vascular or coronary artery disease. c Markedly impaired liver func- 
tion. d. Known or suspected carcinoma of the breast. e. Known or suspected 
estrogen dependent neoplasia. f. Undiagnosed abnormal genital bleeding 


WARNINGS: Cigarette smoking increases the risk of serious car- 
diovascular side effects from 0.C. use. This risk increases with age and 
with heavy smoking (15 or more cigarettes per day) and is quite 
marked in women over 35 years of age. Women who use 0.C.s should 
be strongly advised not to smoke. 


The use of 0.C.s is associated with increased risk of several serious con- 
ditions including thromboembolism, stroke, myocardial infarction, liver 
tumor, gall bladder disease, visual disturbances, fetal abnormalities, and 
hypertension. Practitioners prescribing O.C.s should be familiar with the 
following information relating to these risks 


1. Thromboembolic Disorders and Other Vascular Problems: An increased 
risk of thromboembolic and thrombotic disease associated with the use of 
O.C.s is well established. One British study demonstrated an increased rela- 
tive risk for fatal venous thromboembolism; two British and three American 
Studies demonstrated an increased relative risk for non-fatal venous throm- 
boembolism. These studies estimate that users of 0.C.s are 4 to 11 times 
more likely than nonusers to epee these diseases without evident cause. 
CEREBROVASCULAR DISORDERS. Two American studies demonstrated an 
increased relative risk for stroke, which had not been shown in prior British 
Studies. In a collaborative American study of cerebrovascular disorders in 
women with and without predisposing causes, it was estimated that the rela- 
live risk of hemorrhagic stroke was 2.0 times greater in users than nonusers 
and the relative risk of thrombotic stroke was 4 to 9,5 times greater in users 
than in nonusers. A British long-term, follow-up Study reported in 1976 a 
highly significant association between O.C. use and stroke. Another British 
long-term, follow-up study had suggested such an association in 1974, but 
the number of cases was too small to estimate the risk. MYOCARDIAL IN- 
FARCTION. An increased relative risk of myocardial infarction associated with 
the use of 0.C.s has been reported, confirming a previously suspected asso- 
ciation. One study conducted in the United Kingdom found, as expected, that 
the greater the number of Vier ing risk factors for coronary artery disease 
(cigarette smoking, hypertension, hypercholesterolemia, obesity, diabetes, 
history of preeclamptic toxemia) the higher the risk of developing myocardial 
infarction, regardless of whether the patient was an O.C. user or not. 0.C.s, 
however, were found to be an additional risk factor. In terms of relative risk, it 
has been estimated that 0.C. users who do not smoke smoking is consid- 
ered a major predisposing condition to myocardial infarction) are about twice 
as likely to have a fatal myocardial infarction as nonusers who do not smoke. 
0.C. users who are also smokers have about a 5-fold increased risk of fatal 
infarction compared to users who do not smoke, and about a 10- to 12-told 
increased risk compared to nonusers who do not smoke. Furthermore, the 
number of Pr smoked is also an important factor. In determining the 
importance of these relative risks, however, the baseline rates for various age 
HER must be given serious consideration. (The estimates are based on 
ritish vital statistics which show acute myocardial infarction death rates 2- to 
3-times less than in the U.S. for women in these age groupe: consequently, 
actual U.S. death rates could be higher.) The importance of other predispos- 
ing conditions mentioned above in determining relative and absolute risks 
has not been quantified; other synergistic actions may exist. RISK OF DOSE. 
In an analysis of data derived from several national adverse reaction reporting 
systems, British investigators concluded that the risk of thromboembolism 
including coronary thrombosis is directly related to the dose of estrogen used 
in 0.C.s. Preparations containing 0.1 mg or more of estrogen were as- 
Sociated with a higher risk of thromboembolism than those containing 0.05- 
0.08 mg of estrogen. Their analysis did suggest, however, that the quantity 
0f estrogen may not be the sole factor involved. This finding has been sup- 
es by a study in the United States. Careful epidemiological studies to de- 
ermine the degree of thromboembolic risk associated with progestogen-only 
0.C.s have not been performed. Cases of thromboembolic disease have been 
reported in women using these products, and they should not be presumed to 
be free of excess risk. ESTIMATE OF EXCESS MORTALITY FROM CIRCULAT- 
ORY DISEASE. A large British prospective study estimated the mortality rate 
per 100,000 women per year from diseases of the Circulatory system for 
users and nonusers of 0.C.s according to age, smoking habits, and duration 
of use. The overall excess death rate pineal from circulatory diseases for 
.C. users was estimated to be 2n per 100,000 (ages 15-34 —5/100,000; 
ages 35-44— 33/100,000; ages 45-49— 140/100, 0 JE The risk is concen- 
trated in older women, in those with a long duration of use, and in Cigarette 
Smokers, and may persist after discontinuation of O.C. use. It was not possi- 
ble, however, to examine the interrelationships of age, smoking, and dura- 
tion of use, nor to compare the effects of continuous vs. intermittent use. 
Although the study showed a 10-fold increase in death due to ipea dia: 
eases in users for 5 or more years, all of these deaths occurred in wome 35 
or older. Until larger numbers of women under 35 with continuous use for 5 
Or more years are available, it is not possible to assess the magnitude of the 
relative risk for this younger age group. The available data from a variety of 
sources have been analyzed to estimate the risk of death associated with vari- 
ous methods of contraception. The estimates of risk of death for each method 
include the combined risk of the contraceptive method (e.g.. thromboem- 
bolic and thrombotic disease in the case of 0.C.s) plus the risk attributable to 
pregnancy or abortion in the event of method failure. This latter risk varies 
with the effectiveness of the contraceptive method. The findings of this 
analysis are shown in Table 1 below. The study concluded that the mortality 
associated with all methods of birth control is low and below that of 
childbirth, with the exception of 0.C.s in women over 40 who smoke. (The 
fates given for pill only/smokers for each age group are for smokers as a 
class. For "heavy" sthokers (more than 15 cigarettes a day), the rates given 
would be about double; for "light" smokers fless than 15 cigarettes a day), 
about 50 percent.) The lowest mortality is associated with the condom or dia- 
phragm backed up by early abortion. The study also concluded that O.C. 
users who smoke, especially those over the age of 30, have a greater mortal- 
ity risk than O.C. users who do not smoke. 
TABLÉ1. The annual number of deaths associated with control of fertility and 
no control per 100,000 nonsterile women by regimen of control and age of 
























women are: 
15-19 20-24 25-29 930-34 35-39 40-44 
No method 5.6 6.1 7.4 139 208 226 
Abortion only 1.2 1.6 1.8 12 1.9 1.2 
Pill only—nonsmokers 13 14 14 $E AS 1 
Pill only—smokers 1.5 1.6 16 10.8 134 589 
IUDs only» 0.9 1.0 1:2 1.4 2.0 1.9 
Traditional 
contraception only ti 16 20 36 50 42 
Traditional contra- 
ception and abortion 02 02 0.3 03 03 02 





The risk of thromboembolic and thrombotic disease associated with 0.C s 









T» sunci nivicascu uy nmwpertension, nyperipigemias, Obesity, diabetes, or 
history of preeclampicitoxemia and especially by cigarette smo! ing. Based on 
the data currently avaabie. the following table gives a gross estimate of the 
risk of death from cireulatory disorders associated with the use of 0.C.s: 


TABLE 2. Smoking ^abits and other predisposing conditions — risk as- 
Sociated with use of C.C s 








Age Below 30 30-39 40+ 
Heavy smokers C B A 
Light smokers D C B 
Nonsmokers 
(No predisposing eonitions) D CD C 
Nonsmokers 
(other predisposing cenditions) C C.B B.A 





A— Use associated win very high risk. C — Use associated with moderate risk. 
B— Use associated wih high risk. D — Use associated with low risk. 





The physician and the patient should be alert to the earliest manifestations of 
thromboembolic anc theombotic disorders (e.g., thrombophlebitis, pulmo- 
nary embolism, cerebrovascular insufficiency, coronary occlusion, retinal 
thrombosis, and mesemieric thrombosis). Should any of these occur or be 
Suspected, the drug shauid be discontinued immediately. A four- to six-fold 
increased risk of post-surgery thromboembolic complications has been re- 
ported in O.C. users. I feasible, O.C.s should be discontinued at least 4 
weeks before surgery o! a type associated with an increased risk of throm- 
boembolism or prolengec immobilization. Among patients with thromboem- 
bolic disease, the results ro Ha Studies suggest the possibility of an 
increased risk for users who are of blood types A, B, or AB, as compared with 
those of type O Ocuiar Lesions: There have been reports of neuro-ocular le- 
Sions such as optic neuritis or retinal thrombosis associated with the use of 
0.C.s. DiscontinuesO.> medication if there is unexplained, sudden or 
gradual, partial or eorrpiete loss of vision; onset of proptosis or diplopia; 
papilledema; or retinal vascular lesions; and institute appropriate diagnostic 
and therapeutic measures. Carcinoma: Long-term continuous administration 
of either natura: or synthetic estrogen in certain animal species increases the 
frequency of certain acenomas, benign or malignant, such as those of the 
breast, cervix, vagima, uterus, ovary, pituitary and liver. Certain synthetic 
progestogens, none currently contained in O.C.s, have been noted to in- 
Crease the incidence ot mammary nodules, benign and malignant, in dogs 
Several retrospective case-control studies have reported an increased relative 
risk (3.1 to 13.9 times) :sseciating endometrial carcinoma with the prolonged 
use of estrogers in postmenopausal women who took estrogen replacement 
medication to relieve menopausal symptoms. One publication reported on the 
first 30 cases submitted by physicians to a registry of cases of adenocar- 
Cinoma of the endometrium in women under 40 on 0.C.s. Of the adenocar- 
Cinomas found in women without predisposing risk factors for adenocar- 
cinoma of the endometrium (e.g., regular bleeding at the time 0.C.s were 
first given, polycysic evaries) nearly all occurred in women who had used a 
Sequential 0.C These products are no longer marketed. No statistical associ- 
ation has been repartee suggesting an increased risk of endometrial cancer in 
users of conventional combination or proges.ogen-only 0.C.s, although indi- 
vidual cases have beer reported. Several studies have shown no increased 
risk of breast cance: tewomen taking 0.C.s or estrogens, In one study, how- 
ever, while no overall increased risk of breast cancer was noted in women 
treated with O.C.s a parer risk was suggested for the subgroups of O.C. 
users with documente“ benign breast disease and for long-term (2-4 years) 
users. One other studysindicated an increasing risk of breast cancer in women 
taking menopéusalesteagens, which increased with duration of follow-up. A 
reduced occurrence offbenign breast tumors in users of 0.C.s has been well 
documented. In a prospective study of women with cervical dysplasia, there 
was an increase in severity and of conversion to cancer in situ in O.C. users 
compared with nonusers. This became statistically significant after 3 to 4 
years of use. Nonreversal of penes within the first 6 months of pill use was 
Suggested to be predictive of progression after prolonged exposure. There 
have been other resor's-of microglandular hyperplasia of the cervix in users 
of 0.C.s. In summary, there is at present no confirmed evidence from human 
Studies of an incressed risk of cancer associated with O.C.s. Close clinical 
Surveillance of all women taking O.C.ss is, nevertheless, essential. In all cases 
of undiagnosed persistent or recurrent abnormal vaginal bleeding, appropri- 
ate diagnostic measures should be taken to rule out malignancy. Women with 
a strong family history of breast cancer or who have breast nodules, ier 
lic disease or abnormal mammograms should be monitored with particular 
care if they elect to use-O.C.s instead of other methods of contraception. 4. 
Liver Tumors: Sud&en severe abdominal pain or shock may be due to rupture 
and remonhana ota liver tumor. There have been reports associating benign 
or malignant liver-tumors with O.C. use. This has been reported in short- 
term as well as long-term users of 0.C.s. One study showed that O.C. formu- 
lations with high hormonal potency were associated with a higher risk than 
lower potency formulations. Two studies relate risk with duration of use, the 
risk being much greater after 4 or more years of use. Although it is an un- 
common lesion, itsheuld be considered in women presenting with an "acute 
abdomen". The tumcr may cause serious or fatal hemorrhage. Patients with 
liver tumors havesdemonstrated variable clinical features which may make 
preoperative diagnosis difficult. Some cases presented because of right upper 
Quadrant masses. while most had signs and s ptoms of acute in- 
traperitoneal hemerrkage. Routine radiological and laboratory studies may 
not be helpful. Liver scans may clearly show a focal defect. Hepatic ineriog- 
raphy may be a useful procedure in diagnosing primary liver neoplasm. 5. 
Use in or Immedistel Preceding Pregnancy, Birth Defects in Offspring, and 
Malignancy in Female Offspring: The use of female sex hormones — both es- 
trogenic and progestational agents — durin: early pregnancy may seriously 
Sang the offspring. It has been shown that females exposed in utero to 
diethylstilbestrol, a nonsteroidal estrogen, have an increased risk of develop- 
ing in later life a form of vaginal or cervical cancer that is ordinaril extremely 
rare. This risk has been estimated to be of the order of 1 in 1,00! exposures 
or less. Although-there is no evidence at the present time that O.C.s further 
enhance the risk of ening this type of malignancy, such patients should 
be monitored with particular care if they elect to use 0.C.s instead of other 
methods of contraception. Furthermore, a high percentage of women ex- 

sed to diethylstilbestrol (from 30 to 90%) have been found to have epithe- 
ial changes of the vagina and cervix. Although these changes are histologi- 
Cally benign, it isnot n whether this condition is a precursor of vaginal 
malignancy. Maleschildren so exposed may develop abnormalities of the uro- 
genital tract. Although similar data are not available with the use of other es- 
trogens, it canna! be presumed that they would not induce similar changes. 
An increased risk of«congenital anomalies, including heart defects and limb 
defects, has beer reported following use of sex hormones, including 0.C.s, 
in pregnancy. In-one case-control study it was estimated that there was a 
4.7-fold increase: reiative risk of limb-reduction defects in infants exposed in 
utero to sex hormomes (0.C.s, hormonal withdrawal tests for pregnancy or 
attempted treatmentifor threatened abortion). Some of these exposures were 
very short and involved only a few days of treatment. The data Suggest that 
the risk of limb-mduztion defects in exposed fetuses is somewhat less than 1 
in 1,000 live bir'ms In a large prospective Study, cardiovascular defects in 
children born to-wamen who received female hormones, including 0.C.s, 
during early pregnamcy occurred at a rate of 18.2 per 1,000 births, compared 
to 7.8 per 1.000 ‘or children not so exposed in utero. These results are statis- 
tically significan! In the past, female sex hormones have been used during 
Pregnancy in veseni to treat threatened or habitual abortion. There is 
Considerable evicence that estrogens are ineffective for these indications, and 
there is no evidence from well controlled studies that progestogens are effec- 
tive for these uses. There is some evidence that tri loidy and possibly other 
types of polyploidy are increased among abortuses from women who become 
pregnant scon aites ceasing 0.C.s. Embryos with these anomalies are virtu- 
ally always aborted spontaneously. Whether there is an overall increase in 
Spontaneous abortion of pregnancies conceived soon after BRE 0.C.s is 
unknown. If the patient has not adhered to the prescribed schedule, the pos- 
sibility of pregnanay should be considered at the time of the first missed 
period (or after 45 days from the last menstrual period if progestogen-only 
O.C.s are used)wane further use of 0.C.s should be withheld until pregnancy 
has been ruled out I! s recommended that for any patient who has missed 
two consecutive periods, pregnancy should be ruled out before continuing 
the contraceptive regimen. If pregnancy is confirmed, the patient should be 
apprised of the potential risks to the fetus and the advisability of continuation 
of the pregnaney snould be discussed in the light of these risks. It is also 
recommended tiatwomen who discontinue 0.C.s with the intent of becom- 
ing pregnant use an alternate form of contraception for a period of time 
before attempting to conceive. Many clinicians recommend 3 months, al- 
though no precse mformation is available on which to base this recom- 


combinations to induce withdrawal bleeding should not be used as a lest o 
pregnancy. 6. Gall Bladder Disease: Studies report an increased risk of gal 


bladder disease in users of 0.C.s or stages. In one study, an increaset 
risk appeared after 2 years of use and doubled after 4 or 5 years of use. lı 
another study an increased risk was apparent between 6 and 12 months o 
use. 7. Carbohydrate and Lipid Metabolic Effects: A decrease in glucose to 
erance has been observed in a significant percentage of patients on 0.C.s 
For this reason, prediabetic and diabetic patients should be carefully ot 
Served while receiving 0.C.s. An increase in triglycerides and total phos 
pholipids has been observed in patients receiving O.C.s. The clinical signif 
cance of this finding is unknown. 8. Elevated Blood Pressure: An increase ir 
blood pressure has been reported with O.C. use. In some women, hyperten 
Sion may occur within a few months of beginning O.C. use. In the first year o 
use, the prevalence of women with hypertension is low in users and may be 
no higher than that of a comparable group of nonusers. The prevalence*in 
users increases, however, with longer exposure, and in the fifth year of use is 
1wo and a half to three times the reported prevalence in the first year. Age is 
also strongly correlated with the development of h pertension in O.C. users 
Women with a history of elevated blood pressure pertes] preexisting 
renal disease, a history of toxemia or elevated blood pressure Sum preg: 
nancy, a familial tendency to hypertension or its consequences, or a history 
of excessive weight gain or fluid retention during the menstrual cycle may be 
more likely to develop elevation of blood pressure when given 0.C.s and, 
therefore, should be monitored closely. Even though elevated blood pressure 
may remain within the "normal" range, the clinical implications of elevations 
Should not be ignored and close surveillance is indicated, particularly for 
women with other risk factors for cardiovascular disease or stroke. High 
blood pressure may or may not persist after discontinuation of the 0.C. 9. 
Headache: The onset or exacerbation of migraine or development of headache 
of @ new pattern which is recurrent, persistent, or severe, requires discon- 
tinuation of O.C.s and evaluation of the cause. 10. Bleeding Irregularities: 
Breakthrough bleeding, spotting, and missed menses are frequent reasons 
for patients discontinuing 0.C.s. In breakthrough bleeding, as in all cases of 
irregular bleeding from the vagina, nonfunctional causes should be borne in 
mind. In undiagnosed persistent or recurrent abnormal bleeding from the 
vagina, adequate diagnostic measures are indicated to rule out pregnancy or 
malignancy. If pathology has been excluded, time or a Change to another 
formulation may solve the problem. Changing to an 0.C. with a higher estro- 
gen content, while potentially useful in minimizing menstrual irre ularity, 
Should be done only if necessary since this may increase the risk of throm- 
boembolic disease. Women with a past history of oligomenorrhea or secon- 
dary amenorrhea or young women without regular cycles may have a tend- 
ency to remain anovulatory or to become amenorrheic after discontinuation 
of 0.C.s. Women with these preexisting problems should be advised of this 
possibility and encouraged to use other contraceptive methods. Post-use 
anovulation, possibly ponpa may also occur in women without previous 
irregularities. A higher incidence o galactorrhea and of pituitary tumors 
(e.g. adenomas) has been associated with amenorrhea in former users 
compared with nonusers. One study reported a 16-fold increased prevalence 
0f pituitary prolactin-secreting tumors among patients with postpill 
amenorrhea when galactorrhea was present. 11. Infertility: There is evidence 
of impairment of fertility in women discontinuing 0.C.s in comparison with 
those discontinuing other methods of contraception. The impairment appears 
to be independent of the duration of use of the preparations. While the im- 
pairment diminishes with time, there is still an appreciable difference in the 
results in nulliparous women for the 0.C. and non-0.C. groups 30 months 
after discontinuation of birth control. For parous women the difference is no 
longer apparent 30 months after cessation of contraception. 12. Ectopic 
Pregnancy: Ectopic as well as intrauterine Pregnancy may occur in contracep- 
tive failures. However, in progestogen-only O.C. failures, the ratio of ectopic 
to intrauterine pregnancies is higher than in women who are not receiving 
0.C.s, since the drugs are more effective in preventing intrauterine than ec- 
topic pregnancies. 13. Breast Feeding: 0.C.s given in the postpartum period 
may interfere with lactation. There may be a decrease in the quantity and 
Quality of the breast milk. Furthermore, a small fraction of the hormonal 
agents in O.C.s has been identified in the milk of mothers receiving these 
drugs. The effects, if any, on the breast fed child have not been determined. If 
feasible, the use of O.C.s should be deferred until the infant has been 
weaned. PRECAUTIONS GENERAL 1. A complete medical and fami history 
Should be taken prior to the initiation of O.C.s. The pretreatment and periodic 
edd examinations should include special reference to blood pressure, 
reasts, abdomen and pelvic organs, including Papanicolaou smear and rele- 
vant laboratory tests. As a general rule, 0.C.s should not be prescribed for 
jonger: than 1 year without another physical examination being performed. 2. 
Under the influence of estrogen-progestogen prenarations, preexisting 
uterine leiomyomata may increase in size. 3. Patients with a history of 
psychic depression should be carefully observed and the drug discontinued if 
depression recurs to a serious degree. Patients becomin significantly de- 
pressed while taking 0.C.s should stop the medication and use an alternate 
method of contraception in an attempt to determine whether the amon is 
drug related. 4. 0.C.s may cause some degree of fluid retention. ey should 
be prescribed with caution, and only with careful monitoring, in patients with 
conditions which might be aggravated by fluid retention, such as convulsive 
disorders, migraine syndrome, asthma or cardiac, hepatic or renal insuffi- 
ciency. 5. Patients with a past history of jaundice durin pregnancy have an 
increased risk of recurrence of jaundice while receiving 0.C. therapy. If jaun- 
dice develops in any patient receiving such drugs, the medication should be 
discontinued. 6. Steroid hormones may be poorly metabolized in patients 
with impaired liver function and should be administered with caution in such 
patients 0.C. users may have disturbances in normal et 
metabolism which may result in a relative pyridoxine deficiency. The clinical 
significance of this is unknown. 8. Serum folate levels may be depressed by 
0.C therapy. Since the pregnant woman is predisposed to the development 
of folate deficiency and the incidence of folate deficiency increases with in- 
Creasing gestation, it is possible that if a woman becomes pregnant shortly 
after stopping 0.C.s, she may have a greater chance of developing folate de- 
ficiency and complications attributed to this deficiency, 9. The pathologist 
should be advised of O.C. therapy when relevant specimens are submitted. 
10. Certain endocrine and liver function tests and blood components may be 
affected by estrogen-containing O.C.s. For example: a. Increased sulfo- 
bromophthalein retention. b. Increased prothrombin and factors VII, VIII, IX, 
and X; decreased antithrombin 3; increased nors PRO NFIns duod platelet 
aggregability. c. Increased thyroid binding globulin (TBG) leading to in- 
creased circulating total thyroid hormone, as measured by poSo 
iodine (PBI), T4 by column, or T4 by radioimmunoassay. Free T3 resin uptake 
is decreased, reflecting the elevated TBG, free T4 concentration is unaltered. 
d. Decreased PES Lr excretion. e. Reduced response to metyrapone 
test. DRUG INTERACTIONS 0.C.s may be rendered less effective by virtue of 
drug interaction with rifampin, isoniazid, ampicillin, neomycin, penicillin V, 
chloramphenicol, sulfonamides, nitrofurantoin, barbiturates, phenytoin, 
primidone, analgesics, tranquilizers and antimigraine preparations. 0.C.s 
may alter the effectiveness of other types of drugs, such as oral anticoagu- 
‘ants, anticonvulsants, tricyclic antidepressants, RUE E agents 
e.g., quanethidine), vitamins and hypoglycemic agents. CARCINOGENESIS 
ee Warnings. PREGNANCY Pregnancy category X. See Contraindications 
and Warnings. NURSING MOTHERS See Warnings. ADVERSE REACTIONS An 
increased risk of the following serious adverse reactions has been associated 
with the use of 0.C.s (see Warnings): thrombophlebitis, thrombesis, pulmo- 
nary embolism, coronary thrombosis, cerebral thrombosis, mesenteric 
thrombosis, liver tumors, cerebral hemorrhage, hypertension, gall bladder 
disease, congenital anomalies, neuro-ocular lesions, e ER thrombosis and 
optic neuritis. The following adverse reactions have been reported in patients 
receiving O.C.s and are believed to be drug related: bleeding irregular- 
ities (breakthrough bleeding, spotting, missed menses during treatment, 
amenorrhea after treatment), gastrointestinal symptoms (nausea, vomiting, 
bloating, abdominal cramps), dysmenorrhea, infertility after discontinuance 
of treatment, edema, chloasma or melasma which may persist after drug is dis- 
Continued, breast changes (tenderness, enlargement, and secretion), intol- 
erance to contact lenses, change in corneal curvature (steepening) change in 
weight (increase or decrease), change in cervical erosion and cervical secretion, 
poe diminution in lactation when given immediately postpartum, cho- 
estatic jaundice, migraine, increase in size of uterine leiomyomata, e 
rash (allergic), mental depression, reduced tolerance to carbohydrates, vag- 
inal candidiasis, prolactin-secreting pituitary tumors. The follwing adverse 
reactions have been reported in users of O.C.s, and the association has been 
neither confirmed nor refuted: premenstrual-like syndrome, cataracts, changes 
in libido, chorea, changes in appetite, cystitis-like syndrome, headache, ner- * 
vousness, dizziness, hirsutism, loss of hair, e ma multiforme, erythema 
nodosum, hemorrhagic eruption, ne. porphyria, impaired renal function. 
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When bromocriptine therapy is being considered, 
in amenorrhea, galactorrhea aad menstrual disorders... 
look for raised prolactin levels 


The use of bromocriptine mesylate has been 
shown to be an effective therapy for the 
improvement of amenorrhea and galactorrhea. 
In overall clinical effectiveness, a manufacterer 
of bromocriptine mesylate found more thar 
60% of 180 patients experienced reinitiatior of 
menses and at least 75% showed a reduction 
in galactorrhea. Almost half exhibited a 
reinitiation of menses in addition to complet. 
cessation of milk secretion. 


Especially now that bromocriptine mesylate 

is available in the United States to reduce 
serum-prolactin concentrations, sensitive amd 
specific assays for determining prolactin lewels 
are in demand. 


Because prolactin is present in body fluids 

in minute amounts, effective monitoring of 
prolactin levels of patients on bromocriptine 
mesylate requires an extremely sensitive assey. 


Prolactin RIA from Abbott provides the 
sensitivity and quick results you need. ^ Vo] o o T 
testis based on a double antibody precipitatiem 
technique which provides a sensitivity in the 
critical range and low C.V.'s—typically less than 
6%. Results can be obtained in 24 hours. 


For more information on how PROLACTIN R£ 
from Abbott can assist you in diagnosing anë 
monitoring treatment of hyperprolactinemia: 
ask your Abbott Diagnostics representative er 
call toll free (800) 323-9100. 


Available on Request: 
A Physicians’ Guide to Prolactin, reprints of pertinent articles 


and the names of laboratories in your area testing with the Abbo t 
Prolactin RIA assay. 


ABBOTT LABORATORIES 
Diagnostics Division 

North Chicago, IL 60064 
800/323-9100 Toll Free 

In Illinois 312/937-6161 Collect 
In Canada 514/731-7858 
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“In deciding which 
combination drug to 
initially prescribe it is 
best to utilize the 





Choose an oral contraceptive 
she'll stay with. 


* Proven effectiveness with excellent cycle control 
* Low dropout rate due to breakthrough bleeding 


and spotting (based on 2.256 patients)* 


ombination pill with mU dia ee mRNA I 
y p Months of use 1 2 3 b "D -12 


the lowest effective Leid: 
Discontinuation 
dose and an cmi ^ o7 11 20 30 3.5 42 
acceptable level of Mi id ff *Data on file, G. D. Searle & Co. 
. e t 
si d e eff ect g” inor side effects uncommon 


* Low incidence of cramping, nausea, weight gain, 
breast tenderness, and irritability 


e Simplified schedule with calendarized Compack” 
* Excellent record of continuation 


Please see the next page for a brief summary of prescribing information. 


Demulen ; 


(ethynodiol diacetate 1 mg., ethinyl estradiol 50 mcg.) 


she'll stay with it. 


Mishell, D.: Current Status of Oral Contraceptive 
Steroids, Clin. Obstet. Gynecol. 19:743-764 
(December) 1976. 










Serious as well as minor side effects have been reported with the use 
of oral contraceptives. These include thromboembolic disease. The 
physician should remain alert to the earliest manifestations of any 
symptoms of serious disease or conditions and 
discontinue oral contraceptive therapy when 
appropriate. The physician should be fully 
familiar with the complete prescribing 
information for this product. 


Indication and usage — For prevention of pregnancy. Pregnancy rate using products with =35 mcg. ethinyl estradiol 
or =50 mcg. mestranol is <1/100 woman-years. With =35 mcg. ethinyl estradiol, rate is slightly higher; with 
progestogen-only oral contraceptives (OCs), rate is about 3. Precise comparisons cannot be made. Rates tor other 
methods have been published. Dose-related Thromboembolic Risk — One study showed positive association setween 
OC estrogen dose and thromboembolic risk. Thus, it is prudent and in keeping with good therapeutics to rnimize 
estrogen exposure. Prescribe product containing the least amount of estrogen compatible with acceptable pregnancy 
rate and patient acceptance. Start new OC users on <50 mcg. estrogen. 

Contraindications — Thrombophlebitis, thromboembolic disorders, cerebral vascular disease. myocardial intarction 
or coronary artery disease, or past history of these; known or suspected breast carcinoma, estrogen-desendent 
neoplasia, or pregnancy; undiagnosed abnormal vaginal bleeding; markedly impaired liver function; past or present, 
benign or malignant liver tumors. 

Warnings 











Cigarette-smoking increases risk of serious cardiovascular side effects from OC use. Risk increases 
with age and heavy smoking (15 or more cigarettes/day) and is quite marked in women over 35 OC 
users should be strongly advised not to smoke. 

OCs are associated with increased risk of several serious conditions including venous and arterial 
thromboembolism, thrombotic and hemorrhagic stroke, myocardial infarction, visual disorders, hepatictumors, 
gallbladder disease, hypertension, feta! abnormalities. Practitioners should be familiar with the available 
information relating to these and other risks 


1. Thromboembolic disorders and other vascular problems — Increased risk of thromboembolic and thrembotic 


disease associated with OCs is wel! established. A British study showed increased relative risk for fatal venous 
thromboembolism, 2 British and 3 U.S. studies increased relative risk for nonfatal venous thromboembolism. Two U.S, 
Studies showed increased relative risk for stroke, not shown in prior British studies. It was estimated OC users were 
2-11 times more likely than nonusers to manifest these diseases without evident cause. In a British study of 
idiopathic deep vein thrombosis and pulmonary embolism, projected hospitalization rates for ages 16-40 were 
47/year/100,000 users and 5 for nonusers. In a British mortality study, overall excess mortality from pulmonary 
embolism or stroke was 1.3— 3.4 deaths /year/100,000 users and increased with age. Cerebrovascular D-sorders —In 
a U.S. study of stroke with and without predisposing causes, risk of hemorrhagic stroke was estimated as ° times 
greater and thrombotic stroke 4.0— 9.5 times greater in users. Mortality trends in 21 countries indicate that, smce OC 
introduction, changes in mortality from nonrheumatic cardiovascular disease were associated with changes in the 
prevalence of OC use. The Royal College of GPs reported on its prospective study comparing users and nonusers: “A 
Statistically significant higher rate of reporting of cerebrovascular accidents in Takers is evident, but thenumbers are 
too small to justify an estimation of the degree of risk.” They reported more superficial and deep vein throm:5sis in 
users. A 1977 analysis showed a 5-fold increased mortality in users from circulatory diseases, mainly myocardial 
infarction (MI) and hemorrhagic stroke. Excess mortality was associated with age, smoking and duration ot use. In 
1976 a British Family Planning Association study found a highly significant association between OC use anesstroke 
though total numbers were small; the increased risk for venous thrombosis and pulmonary embolism was abou!-4-fold 
and statistically highly significant. Circulatory disease mortality was significantly greater in users. Myccardial 
Infarction —An increased risk of MI associated with OC use was reported in Britain, as previously suspected. The 
morbidity study found the greater the number of risk factors for coronary artery disease (smoking, hypertension, 
hypercholesterolemia, obesity, diabetes, history of pre-eclamptic toxemia) the higher the MI risk. regardless of OC use. 
OCs were considered an additional risk factor. The excess rate of fatal MI in Britain was about 3.5/year/100,000 users 
aged 30— 39 and 20 for ages 40— 44. (These are based on British vital statistics with acute MI death rates 2— | times 
less than the U.S. Similar estimates for U.S. are 25.7 for users aged 30— 39 with predispositions vs. 1.5 witheut: for 
ages 40— 44, 86.2 vs. 5.1.) Excess hospitalization rate for nonfatal MI in Britain was about 3.5/year/100,000 users 
aged 30— 39 and 47 for ages 40—44. Smoking is a major predisposing condition to MI. In terms of "elative risk, 
nonsmoking OC users are twice as likely to have fatal MI as nonsmoking nonusers. Smoking users have z-5-fold 
greater risk of fatal MI as nonsmoking users, but a 10— 12-fold greater risk than nonsmoking nonusers, Amount of 
smoking is an important factor. In determining importance of these risks, give serious consideration to rates 1^ table 
below. Importance of other predispositions cited above in determining relative and absolute risks has not been 
quantified; it is likely the same synergism exists, but perhaps to a lesser extent. 


Estimated Mortality Rate from Myocardial Infarction per 100,000 Women /Year 








Aged 30-39 Aged 40-44 
Users Nonusers Users Nonusers 
All smokers 10.2 26 62.0 15.9 
= 15 cigarettes daily 13.0 5.1 78.7 313 
« 15 cigarettes daily 47 09 28.6 57 
Nonsmokers 18 12 10.7 74 
Smokers and nonsmokers 54 19 328 11.7 


Risk of Dose —Reports of thromboembolism after use of OCs with =50 mcg. estrogen received by drugsafety 
committees in Britain, Sweden and Denmark were compared with the distribution expected from market research 
sales estimates. A positive correlation was found between estrogen dose and reporting of thromboemuolism, 
including coronary thrombosis, in excess of that predicted by sales. OCs with =100 mcg. estrogen were associated 
with higher thromboembolism risk than those with 50— 80 mcg. The authors suggested that estrogen cuantity may 
not be the sole factor. Any influence of progestogens was not considered, which may be responsible for certain 
discrepancies in the data. No significant differences were noted between OCs containing the same estrogen dese nor 
between ethinyl estradiol and mestranol. Studies on thromboembolic risk with progestogen-only OCs have not been 
done. Cases have been reported for these OCs and they are not presumed free of excess risk. In a U.S. case-controlled 
Study, relative risk of OC use month before hospitalization for various types of thromboembolism was calculiited. If 
relative estrogenic potency and possible influence of different progestogens are ignored, OCs may be divided into 
those with <100 mcg. and those with =100 mcg. estrogen. For all cases combined, larger doses were associated with 
only slightly higher relative risk; for idiopathic cases relative risk was doubled with larger doses, but confidencslimits 
overlapped and differences were not significant. Apparently there was no increased risk for cases with 
predispositions. Thromboembolic risk in users and nonusers increases with age. OCs have been considezed an 
independent risk factor. Excess Mortality from Circulatory Diseases —A U.K. prospective study estimated annual 
mortality from circulatory diseases for OC users and nonusers according to age, smoking habits and duratiomof use 
Excess mortality was 20/100,000 users (5 for ages 15— 34, 33 for ages 35— 44, 140 for ages 45— 49), the ris« being 
concentrated in older women, long-term users, and smokers. Interrelationships of age, smoking and duratior-of use 
could not be examined, nor could effects of continuous vs. intermittent use. Though circulatory mortality was inereased 
10-fold in users of >5 years, all deaths were in women over age 34. Until more under-35 users of 5+ continuous years 
are available, size of relative risk for this age group cannot be given. Risk of circulatory disease may have pessisted 
after discontinuance of OCs, One study estimated risk of death with various contraceptive methods, each estimate 
including risk of method (e.g., thromboembolism for OCs) plus risk dye to pregnancy or abortion in cases of method 
failure. This latter risk varies with effectiveness. It concluded mortality with all methods is low and below "hat of 
childbirth, except for OC users over 40 who smoke. Heavy smokers have double the risk of smokers as a class. light 
smokers about half. Mortality associated with OC use in nonsmokers over 40 is higher than with any other method in 
that age group. Lowest mortality is with the condom or diaphragm backed up by early legal abortion. ‘tisk of 
thromboembolic and thrombotic disease associated with OCs increases with age after 30 and, for MI, is 'urther 
increased by hypertension, hypercholesterolemia, obesity, diabetes, history of pre-eclamptic toxemia, and especially 
cigarette smoking. Based on current cata, the chart gives gross estimates of risk of death from circulatory disorders 
associated with OCs: 





Risk is: A—very high, B— high, C — moderate, D —low. Age — —30 30-39 =a 
Heavy smokers (=15/day) C B A 
Light smokers (<15/day) D C B 
Nonsmokers, no predispositions D C.D C 
Nonsmokers, with predispositions C CB BA 


en 
Physician and patient should be alert to earliest manifestations of thromboembolic and thrombotic disorders (e.g.. 
thrombophlebitis, pulmonary embolism, cerebrovascular insufficiency, coronary artery disease, myoeardial 
infarction, retinal thrombosis, mesenteric thrombosis). Should any of these occur or be suspected, discontinue OCs 
immediately. A 4— 7-fold increased risk of postsurgery thromboembolism was reported in users; if feasible 
discontinue OCs at least 4 weeks before elective surgery or during prolonged immobilization and do not resume wntil at 
least 4 weeks postsurgery. Thromboembolic r&k may be increased for users with blood types A, B or A3. 2. Ocular 
lesions —Neuro-ocular lesions such as optic neuritis or retinal thrombosis have been associatec wit! 

Discontinue if there is unexplained, gradual or sudden, partial or complete loss of vision; proptosis or diplopia. 
papilledema; or evidence of retinal vascular lesions. Institute diagnostic and therapeutic measures. 3. Carci — 
Long-term estrogen in certain animals increases carcinomas such as those of breast, uterus, cervix, vagina ovary. 
liver, pituitary. Some synthetic progestogens, none currently in OCs, increase incidence of benign and malignant 
Mammary nodules in dogs. There is now evidence that estrogens increase risk of human endometrial carcinoma. In 
several case-controlled studies increased relative risk (3.1— 13.9 times) associated endometrial carcinoma with 
prolonged estrogen for menopausal symptoms. Risk was independent of other known risk factors and depended on 
duration of use and dose. This is supported by increased endometrial cancer incidence since 1969 in 8 U.S. areas with 


cancer-reporting systems, which may be related to rapidly expanding estrogen use. There is no evidence that natural 
estrogens are more or less hazardous than synthetics at equi-estrogenic doses. Of the first 30 cases of endometrial 
carcinoma in OC users under 40, those without predispositions (e.g.. irregular bleeding before OCs, polycystic ovaries) 
occurred nearly always with no-longer-marketed sequential OCs. No statistical association is reported suggesting 
increased endometrial cancer with combination or progestogen-only OCs, though individual cases have been 
reported. Studies show no increased breast cancer with OCs or estrogens. However, greater risk was noted in OC users 
with benign breast disease or long-term (2— 4 years) use. Risk of breast cancer with menopausal estrogens rose and 
further increased with duration of follow-up. Decreased benign breast tumors in OC users is well known. Some studies 
Suggested increased risk of cervical dysplasia, erosion and carcinoma in long-term users; cause and effect is not 
established. Cervical microglandular hyperplasia has been reported. In summary, there is no confirmed evidence from 
human studies of increased cancerrisk with OCs. Close surveillance is, however, essential. In undiagnosed persistent 
or recurrent abnormal vaginal bleeding, consider nonfunctional causes and take appropriate diagnostic measures to 
rule out malignancy. Carefully monitor users with a strong family history of breast cancer or with breast nodules, 
fibrocystic ir recurrent cystic mastitis, Vds ib lew fig a bali dysplasia. 4. Hepatic adenomas, 
hepatomas. hamartomas. regenerating E les, | nodular hyperplasia. hemangiomas. hepatocellular 
carcinoma. etc. have been associated with OCs. In 1 study formulations with high "hormonal potency" were 
associated with higher risk. Though benign these hepatic lesions may rupture and cause fatal hemoperitoneum in 
short- or long-term users. Two studies related risk to duration of use, being much greater after —4 years. Consider 
Such lesions in users with abdominal pain, tenderness, mass or shock. About 25% present with abdominal masses; up 
to half with acute hemoperitoneum. Routine radiologic and lab studies may not be helpful; liver scans may show a 
focal defect. Hepatic arteriography or CAT may be useful in diagnosis. Hepatocellular carcinoma was noted in a few 
users. OCs are ei. in case o past or yos. eniin or malignant liver tumors. 5. Use in or immediately 
preceding pregnancy, birth defects, malignancy in offspring — Strogens or progestogens during early pregnancy may 
seriously damage offspring. Females chars in utero to DES and other nonsteroidal estrogens may have increased 
risk of vaginal or cervical cancer. Though OCs may not enhance this risk, monitor such patients carefully. From 
30— 90% of DES-exposed women develop benign vaginal or cervical adenosis, which could be premalignant. Males so 
exposed may develop urogenital defects. Other estrogens may mimic DES. Reports relate fetal exposure to female sex 
hormones and congenital anomalies, e.g., multiple anomalies described by VACTERL for vertebral, anal cardiac, 
tracheoesophageal, renal and limb defects. There appears preferential expression by males. There was 
increased risk of limb-reduction defects in infants exposed in utero to sex hormones (OCs, hormonal withdrawal 
pregnancy tests or treatment for threatened abortion). Some exposures were very short, being only a few days. 
Cardiovascular defects in children exposed to female hormones, including OCs, during early pregnancy occurred at 
18.2/1000 births, compared to 7.8 for those unexposed (P<.05). Female sex hormones were used for threatened or 
habitual abortion, but there is considerable evidence estrogens are ineffective and no evidence progestogens are 
effective. Triploidy and possibly other polyploidy may be increased in abortuses from women becoming pregnant soon 
post-OC. These almost always abort spontaneously. It is unknown if spontaneous abortion is increased soon after 
stopping OCs. Satety of OCs in pregnancy has not been demonstrated. Rule out pregnancy in using OCs and always 
consider it if withdrawal bleeding does not occur. If 2 consecutive periods are missed rule out pregnancy before 
continuing. If userdeviates from regimen, consider pregnancy at first missed period and withhold OCs. If pregnancy is 
confirmed, apprise patient of potential fetal risks and discuss continuation of pregnancy. Users discontinuing for 
pregnancy should use alternative contraception for 3 months before attempting to conceive, though this is not based 
on precise information, Do not use progestogen-only or progestogen-estrogen drugs as pregnancy tests. 
8. Gallbladder disease risk. surgically confirmed, appeared after 2 years’ use and doubled after 4— 5 years in 1 study; 
it appeared in 6—12 months’ use in another. 7. Carbohydr. lipid m lism — Decreased glucose tolerance 
occurs in a significant number of users; carefully observe diabetic and prediabetic patients. Triglycerides and total 
Phospholipids may increase. 8. Elevated blood pressure (BP) occurs in some users in a few months, and degree may 
relate to progestogen dose. Hypertension prevalence in users is no higher than in nonusers in the first year, but 
increases with longer exposure; in the 5th year it is 212— 3 times the first year. Age is strongly correlated with 
hypertension in users, Those with history of elevated BP (hypertension), pre-existing renal disease, history of toxemia 
orelevated BP in pregnancy, familial tendency to hypertension or its consequences, or history of excessive weight gain 
or fluid retention during menstrual cycles may be more likely to develop elevated BP on OCs and thus should be 
monitored closely. Even though elevated BP may be in the “normal” range, do not ignore clinical implications. Follow 
closely, particularly those with other risk factors for cardiovascular disease or stroke. High BP may or may not persist 
after stopping OCs. 9. Headache — Onset or exacerbation of migraine or development of headache of a new pattern 
that is recurrent, persistent or severe requires stopping OCs and evaluating cause. 10. d qu larities — 
Breakthrough bleeding (BTB), spotting and amenorrhea are frequent reasons for discontinuing. In BTB, as in all cases 
of irregular bleeding, consider nonfunctional causes. In undiagnosed persistent or recurrent bleeding, rule out 
pregnancy or malignancy. If pathology is excluded, time or change to another product may suffice. Change toa higher 
estrogen OC only when necessary as this may increase thromboembolic risk. Those with a history of oligomenorrhea or 
secondary amenorrhea or without established regular cycles may be anovulatory or amenorrheic after discontinuing. 
Those with such problems should be so informed and other methods encouraged. Post-use anovulation, possibly 
prolonged, may occur in women without previous irregularities. Higher incidence of galactorrhea and of pituitary 
tumors (e.g., adenomas) has been associated with postpill amenorrhea. One study reported 16-fold increased 
prevalence of pituitary prolactin-secreting tumors in patients with postpill amenorrhea when galactorrhea was 
present. 11. Ectopics —In failures with combination OCs, the ratio of ectopic to intrauterine pregnancies is no higher 
than in nonusers. There may be an increased risk of ectopics after discontinuing. 12. Breast feeding — OCs may 
decrease quantity and quality of milk. A small fraction of OC steroids appears in milk. Effects if any on the child are 
unknown. If feasible defer OCs until after weaning. 13. Infertility may occur in women discontinuing OCs, which 
appears independent of duration of use. While impairment diminishes with time, there is still an appreciable 
difference in nulliparous but not parous women after 30 months; difference is negligible after 42 months. 
Precautions—Conduct complete history and physical prior to OC use and annually thereafter. Include breasts, 
abdomen and pelvis, with BP, pap and lab tests. Pre-existing uterine leiomyomata may enlarge. Mental depression 
may occur; with positive history, observe carefully and discontinue if serious recurrence. Fluid retention may occur; 
prescribe cautiously and monitor carefully in convulsive disorders, migraine, asthma, or cardiac, hepatic or renal 
dysfunction. History of jaundice in pregnancy increases risk of recurrence on OCs; observe carefully and discontinue if 
jaundice occurs. Steroids may be poorly metabolized in liver dysfunction and should be given Cautiously. Tryptophan 
metabolism may be disturbed and result in pyridoxine deficiency; megaloblastic anemia has been reported, Serum 
folate may be depressed and may be exacerbated in post-OC pregnancy. Advise pathologist of OC use when submitting 
specimens. Endocrine and liver function tests may be altered; repeat abnormal tests after stopping for 2 months. 
These have been observed: increased BSP retention and other abnormalities in liver function tests; increased 
prothrombin and coagulation factors VII, VIII, IX, X; decreased antithrombin Ill, increased platelet aggregability; 
increased thyroid-binding globulin leading to increased circulating total thyroid hormone (PBI, T4); decreased T^ 
uptake, unaltered free T*; decreased pregnanediol excretion; reduced metyrapone response; increased blood 
transcortin, corticosteroid, triglyceride, phospholipid; reduced serum folate; impaired glucose tolerance; altered 
plasma trace minerals. Influence of prolonged OC use on pituitary, ovarian, adrenal, hepatic, or uterine function, or on 
immune response is not established. OCs may mask onset of climacteric. Information for patients —see patient 
labeling. Drug interactions — OC effectiveness may be decreased and more BTB occur with rifampicin, isoniazid, 
ampicillin, neomycin, penicillin V, chloramphenicol, sulfonamides, nitrofurantoin, barbiturates, phenytoin, 
primidone, phenylbutazone, analgesics, tranquilizers, antimigraines. OCs may alter effectiveness of drugs such as 
oral anticoagulants, anticonvulsants, tricyclic antidepressants, antihypertensives, vitamins, hypoglycemics 
Adverse Reactions — Increased risk of the following serious adverse reactions has been associated with OCs: 
thrombophlebitis and thrombosis; pulmonary embolism; myocardial infarction and coronary thrombosis; cerebral 
thrombosis; cerebral hemorrhage; hypertension; gallbladder disease; benign adenomas and other hepatic lesions, 
with or without intra-abdominal bleeding; congenital abnormalities. There is evidence of association between the 
following conditions and OCs, though confirmatory studies have not been done: mesenteric thrombosis; Budd-Chiari 
syndrome, neuro-ocular lesions, e.g., retinal thrombosis and optic neuritis. The following have been reported with OCs 
and are believed drug related; nausea, vomiting, gastrointestinal symptoms, breakthrough bleeding, spotting, 
change in menstrual flow, dysmenorrhea, amenorrhea during and after use, infertility post-OC, edema, chloasma or 
melasma, which may persist post-OC, breast changes (tenderness, enlargement, secretion), weight changes, change 
in cervical erosion and secretion, endocervical hyperplasia, lactation decrease, cholestatic jaundice, migraine, 
enlarged uterine leiomyomata, allergic rash, mental depression, reduced carbohydrate tolerance, vaginal 
candidiasis, change in corneal curvature (steepening), intolerance to contact lenses. The following have been 
reported and association has not been confirmed or refuted: premenstrual-like syndrome, cataracts, libido changes, 
chorea, appetite changes, cystitis-like syndrome, headache, paresthesia, nervousness, dizziness, auditôry 
disturbances, rhinitis, fatigue, backache, hirsutism, scalp hair loss, erythema multiforme or nodosum, hemorrhagic 
eruption, itching, vaginitis, porphyria, impaired renal function, anemia, pancreatitis, hepatitis, colitis, gingivitis, 
lupus erythematosus, rheumatoid arthritis, pituitary tumors (e.g., adenoma) with amenorrhea and/or galactorrhea 
after use, endometrial, cervical and breast carcinoma. 

Acute overdosage — Serious ill effects have not been reported after large acute@oses of OCs in young children, but 
Nausea and withdrawal bleeding might occur. 

Important note — Full prescribing information should be consulted prior to use and is available on request. 


® 
Demulen Each white tablet contains ethynodiol diacetate 1 mg. and ethinyl 
estradiol 50 meg. Each pink tablet in Demulen-28* is a placebo containing no active — € 


ingredients. 
Searle & Co. 
San Juan, Puerto Rico 00936 


Address medical inquiries to: , 
G. D. Searle & Co., Medical Communications Dept., Box 5110, Chicago, Illinois 60680 
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‘‘Nonspecific’’ vaginitis 
... Often masked by previsit and routine douches, 
candidiasis and trichomoniasis.' 
... Often chronic—in a recent clinical study of 
5,000 consecutive cases of chronic vaginitis, the 
‘chief cause was undiagnosed H. vaginalis vaginitis, 
followed by candidiasis and trichomoniasis: 


1. Fleury, FJ.: Obstet. Gynecol. News 12:1,25, Aug. 15, 1977. 
2. Gardner, H.L., and Kaufman, R.H.: Benign Diseases of the Vulva 
and Vagina, St. Louis, The C.V. Mosby Company, 1969, p. 191. 





When you unmask 
‘nonspecific’ vaginitis 
you may fin 

H. vaginalis 





Triple Sulfa Cream/Vaginal Tablets 


effective 


against 
.vaginalis— 
e cause of 
over 90% of 
“nonspecific” 
vaginitis 


Effective 

Based on a review by the National 
Academy of Sciences/ National Research 
Council, SULTRIN was rated as 
"effective" against H. vaginalis 


Prompt 

symptomatic relief 

Patients can experience relief of embarrass- 
ng itching and malodorous discharge. 
Within the same time, most patients can 
also achieve marked clinical improvement. 


Versatile adjunct in 


other vaginitides 

SULTRIN is also effective in treating 

H.V vaginitis concomitant with trichomo- 
niasis and candidiasis. 


Convenient choice 


of dosage forms 

SULTRIN comes as a soothing, nonstaining 
and esthetically pleasing cream or conve- 
nient vaginal tablets. 


Composition: SULTRIN Cream contains sulfathiazole 
3.42%, sulfacetamide 2.86%, sulfabenzamide 3.7%, 
and urea 0.6496. Each SULTRIN Tablet contains sul- 
fathiazole 172.5 mg, sulfacetamide 143.75 mg, and 
sulfabenzamide 184.0 mg. . 
Indications: SUITRIN Cream and Tablet 
cated for treatment of Haemophilus vag 
They may also be used as a deodorant for sapro- 
phytic infection following radiation therapy 


are indi- 






lis vaginitis 


Contraindications: Sulfonamide sensitivity and kid- 
ney disease. * 

Dosage: SULTRIN Cream: One applicatorful intra- 
vaginally twice daily for 4 to 6 days. The dosage may 
then be reduced one-half to one-quarter 

SULTRIN Tablets: One tablet intravaginally before 
retiring and again in the morning for ten days This 
course may be repeated if necessary 

Supplied: SUITRIN Cream is available in 2.75 oz 

(78 g) tubes with the ORTHO* Measured- Dose 
Applicator. 

SUITRIN Tablets are available in packages of 20 foil- 
wrapped tablets with vaginal applicator 


Ortho Pharmaceutical Corporation 
Raritan, New Jersey 08869 


*Trademark (OOPC 1978 OJ582-7 
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OBSTETRICIANS 


Three OB/Gyn specialists are 
needed for recently organized, 
full time obstetricial group in a 
federally qualified prepaid group 
practice-HMO. Applications are 
now being accepted for employ- 
ment after January 1, 1980. Must 
be Board certified or eligible. 
Fringe benefits include tax- 
sheltered annuity, life insurance, 
educational leave, mal practice 
insurance, etc. Teaching posi- 
tions are available in the city. For 
further information, please write 
or call collect: Maurice Kaufman, 
M.D., Medical Director, Metro- 
Health Plan, 3000 Meadows Park- 
way, Indianapolis, IN 46205 
317/542-1221. 


AN EQUAL OPPORTUNITY EMPLOYER. 


FELLOWSHIP IN 
MATERNAL AND 
FETAL MEDICINE 


The newly accredited fellowship in maternal and 
fetal medicine of the Bowman Gray School of 
Medicine is seeking applicants for a position as first 
year fellow beginning July 1980. The fellowship is 
a two year clinical and research oriented program. 
The clinical services are centered at the 700 bed 
Forsyth Memorial Hospital where there are over 
4,000 deliveries annually and an active combined 
Perinatal service. The laboratory research is con- 
ducted under the auspicies of the School of 
Medicine faculty in the research facilities of the 
School. Both clinical and laboratory research are 
encouraged and supported by the Bowman Gray 
School of Medicine. 


For further information please write: 
John I. Fishburne, M.D. 
Professor of Obstetrics and Gynecology 
Chief, Maternal and Fetal Medicine 
Bowman Gray School of Medicine 
Winston-Salem, N.C. 27103 












OBSTETRICIAN- 
GYNECOLOGIST 


There is an exceptionally fine opportunity 
for a well-qualified Obstetrician- 
Gynecologist to become a member of the 
Obstetrics-Gynecology service of the 
Georgetown University Community Health 
Plan, an innovative and rapidly expanding 
health maintenance organization located 
in the Washington Metropolitan Area. We 
feature: Clinical faculty appointment to 
Georgetown University School of Medicine; 
competitive compensation program and 
benefits; liberal education leave; fully paid 
health, disability and malpractice in- 
surance; limited call schedules. 

Please respond to: 

Robert B. Kugel, MD 

Vice President for Medical Affairs 

Georgetown University Community 

Health Plan 

4200 Wisconsin Avenue, NW 

Suite 500 

Washington, DC 20016. 


GUCHP is a federally qualified health 
maintenance organization EOE/ AA. 





GROUP PRACTICE OPPORTUNITIES 
PACIFIC NORTHWEST 


Rapid growth in the metropolitan area of Portland, Oregon has created im- 
mediate openings in the Department of Obstetrics and Gynecology. We are 
seeking obstetrician/ gynecologists and/or perinatologists to join an active 
service with over 3,700 deliveries per year, a high risk intensive care 
nursery and complete fetal monitoring equipment. 


Northwest Permanente, P.C. is a professional medical corporation which 
provides health care services to the 220,000 members of the Kaiser 
Foundation Health Plan of Oregon. Through its association with Kaiser 
Foundation Health Plan, a federally qualified HMO, Northwest permanente, 
P.C. operates nine outpatient clinics and two full service hospitals. 


The medical practice is varied and professionally stimulating offering the 
physician a pure practice free of business and administrative concerns. A 
comprehensive salary and benefits package including a sabbatical pro- 
gram, malpractice coverage, three weeks vacation and one week educa- 
tional leave to start, life, medical / dental and disability insurance along with 
two excellent retirement programs is provided. The physician is eligible for 
ownership participation after two years of service. 


Portland, Oregon, on the Columbia and Willamette Rivers, is a city with a 
moderate climate located in a stable, prosperous economic region of the 
beautiful Northwest. Outdoor recreational facilities are superb and include 
excellent skiing, backpacking, fishing and boating opportunities. The En- 
vironmental Protection Agency, in a recent study, selected Portland as the 
“'most livable city'' in the United States. 4 


Please send a curriculum vitae with your initial response to Marvin P. 
Goldberg. M.D.. President. Northwest Permanente, P.C., 1500 S. W. 1st 
Avenue. 11th Floor, Portland, Oregon. 97201. , 


NORTHWEST PERMANENTE, P.C.- 
PHYSICIANS & SURGEONS 


An Equal Opportunity Employer 
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in addition to those listed on the front cover 
the Journal is the official publication 
of the following societies 


NEW YORK OBSTETRICAL SOCIETY 
OBSTETRICAL SOCIETY OF PHILADELPHIA 
BROOKLYN GYNECOLOGICAL SOCIETY 
ST. LOUIS GYNECOLOGICAL SOCIETY 
NEW ORLEANS GYNECOLOGICAL AND OBSTETRICAL SOCIETY 
THE OBSTETRICAL AND GYNECOLOGICAL SOCIETY OF MARYLAND 
CHICAGO GYNECOLOGICAL SOCIETY 
CINCINNATI OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
WASHINGTON GYNECOLOGICAL SOCIETY 
PITTSBURGH OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
BOSTON OBSTETRICAL SOCIETY 
LOUISVILLE OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
SEATTLE GYNECOLOGICAL SOCIETY 
ALABAMA ASSOCIATION OF OBSTETRICIANS AND GYNECOLOGISTS 
AKRON OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
KANSAS CITY GYNECOLOGICAL SOCIETY 
CENTRAL NEW YORK ASSOCIATION OF GYNECOLOGISTS 

AND OBSTETRICIANS 
NEW JERSEY OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
IOWA OBSTETRIC AND GYNECOLOGIC SOCIETY 
THE TEXAS ASSOCIATION OF OBSTETRICIANS AND GYNECOLOGISTS * 
OKLAHOMA CITY OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
MEMPHIS OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
UTAH OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
ROCHESTER OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
ARKANSAS OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
TENNESSEE STATE OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
NEW YORK GYNECOLOGICAL SOCIETY 
PACIFIC NORTHWEST OBSTETRICAL AND GYNECOLOGICAL ASSOCIATION 
BUFFALO OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
SAN FRANCISCO GYNECOLOGICAL SOCIETY 
JACKSON GYNECIC SOCIETY 
INDIANA OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
THE MINNESOTA OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
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e 7 IN THE SURGICAL MENOPAUSE: 
^ Possibly the 
aa most Convincing 


reasons for using 
Premarin 








„are the years 
after surgery. 


Severe vasomotor symptoms following surgical menopause: in the patient 
without contraindications, estrogen replacement is clearly indicated now...and 
to prevent the progressive debilitating effects of prolonged estrogen deficiency. 

For the younger, oophorectomized woman, the deferred symptoms of 
postmenopausal bone loss* and its painful sequelae may appear at a needlessly 
early age. PREMARIN may retard this loss and avert the accompanying pain, 
muscle contracture, and kyphosis. 

Although endometrial stimulation is not a concern in the hysterectomized 
patient, PREMARIN should still be administered cyclically at the lowest 
effective dose. i 

PREMARIN. Frequently indicated after surgery. ..a growing part of the routine. 


PREMARIN 
(CONJUGATED ESTROGENS 
TABLETS LIS D) 

O3 mg/O625 mg/1.25 mg/2.5 mg . 


FOR THE SHORT- AND LONG-TERM 
CONSEQUENCES OF SURGICAL MENOPAUSE 


*Conjugated Estrogens Tabiets have been evaluated as probably effective for postmenopausal osteoporosis. 
22 See last page of this acvertisement for prescribing information. 





DHIEF SUMMARY nr: 

(FOR FULL PRESCRIBING INFORMATION 

AND PATIENT INFORMATION, SEE PACKAGE CIRCULAR) 
PREMARIN* Brand of Conjugated Estrogens Tablets, U.S.P. 










1. ESTROGENS HAVE BEEN REPORTED TO INCREASE THE RISK OF 
ENDOMETRIAL CARCINOMA. 

Three independent case control studies have reported an increased risk of endome- 
trial cancer in postmenopausal women exposed to exogenous estrogens for more thar 
one year.'? This risk was independent of the other known risk factors for endometria: 
cancer. These studies are further supported by the finding that incidence rates ct 
endometrial cancer have increased sharply since 1969 in eight different areas of the 
United States with population-based cancer reporting systems, an increase which may 
be related to the rapidly expanding use of estrogens during the last decade * The thre- 
case control studies reported that the risk of endometrial cancer in estrogen users was 
about 4.5 to 13.9 times greater than in nonusers. The risk appears to depend on pot’ 
duration of treatment! and on estrogen dose.} In view of these findings, when estrogens 
are used for the treatment of menopausal symptoms, the lowest dose that will contre’ 
symptoms should be utilized and medication should be discontinued as soon as 
Possible. When prolonged treatment is medically indicated, the patient should be 
reassessed on at least a semiannual basis to determine the need for continued therapy 
Although the evidence must be considered preliminary, one study suggests that cyclic 
administration of low doses of estrogen may carry less risk than continuous administra- 
tion;? it therefore appears prudent to utilize such à regimen. Close clinical surveillance c: 
all women taking estrogens is important. In all cases of undiagnosed persistent c: 
recurring abnormal vaginal bleeding. adequate diagnostic measures should be under 
taken to rule out malignancy. There is no evidence at present that "natural" estrogens are 
more or less hazardous than "synthetic" estrogens at equiestrogenic doses. 

2. ESTROGENS SHOULD NOT BE USED DURING PREGNANCY. 

The use of female sex hormones, both estrogens and progestogens, during early 
pregnancy may seriously damage the offspring. It has been shown that females exposec 
in utero to diethylstilbestrol, a non-steroidal estrogen, have an increased risk c: 
developing in later life a form of vaginal.or cervical cancer that is ordinarily extremely 
rare.55 This risk has been estimated as not greater than 4 per 1000 exposures. 
Furthermore, a high percentage of such exposed women (from 30 to 90 percent) have 
been found to have vaginal adenosis?-'? epithelial changes of the vagina and cervix 
Although these changes are histologically benign, it is not known whether they are 
precursors of malignancy. Although similar data are not available with the use of othe: 
estrogens, it cannot be presumed they would not induce Similar changes. Several reports 
Suggest an association between intrauterine exposure to female sex hormones ane 
congenital anomalies, including congenital heart defects and limb reduction 
defects.'?-'* One case control stucy'* estimated a 4.7-fold increased risk of limb 
reduction defects in infants exposed in utero to sex hormones (oral contraceptives. 
hormone withdrawal tests for pregnancy, or attempted treatment for threatened abor- 
tion). Some of these exposures were very short and involved only a few daysottreatmen: 
The data suggest that the risk of limb reduction defects in exposed fetuses is somewha: 
less than 1 per 1000. In the past, female sex hormones have been used during pregnancy 
in an attempt to treat threatened or habitual abortion. There is considerable evidence 
that estrogens are ineffective for these indications, and there is no evidence from we! 
controlled studies that progestogens are effective for these uses. If PREMARIN is usec 
during pregnancy, or if the patient becomes pregnant while taking this drug, she shoulc 
be apprised of the potential risks to the fetus, and the advisability of pregnency 
continuation. 















































DESCRIPTION: PREMARIN (Conjugated Estrogens Tablets, U.S.P) for oral administraton 
contains a mixture of estrogens, obtained exclusively from natural sources, blended'to 
represent the average composition of material derived from pregnant mares'urine.It contams 
estrone, equilin, and 17a-dihydroequilin, together with smaller amounts of 17a-estraczol, 
equilenin, and 17a-dihydroequilenin as salts of their sulfate esters 


INDICATIONS: Based on a review of PREMARIN Tablets by the National Academy c: 
Sciences — National Research Council and/or other information, FDA has classifiec the 
indications for use as follows: 

Effective: 

1. Moderateto severe vasomotor symptoms associated with the menopause. (There is 
no evidence that estrogens are effective for nervous Symptoms or depression without 
associated vasomotor symptoms, and they should not be used to treat such conditions. 

2. Atrophic vaginitis. 

3. Kraurosis vulvae 

4. Female hypogonadism. 

5. Female castration. 

' 6. Primary ovarian failure. 

7. Breast cancer (for palliation only) in appropriately selected women and men with 
metastatic disease. 

8. Prostatic carcinoma — palliative therapy of advanced disease. 

9. Postpartum breast engorgement — Although estrogens have been widely used fo: 
the prevention of postpartum breast engorgement, controlled studies have demon 
strated that the incidence of significant painful engorgement in patients not receiving 
such hormonal therapy is low and usually responsive to appropriate analgesic or othe: 
supportive therapy. Consequently, the benefit to be derived from estrogen therapy for this 
indication must be carefully weighed against the potential increased risk of puerpera 
thromboembolism associated with the use of large doses of estrogens.'9 

PREMARIN HAS NOT BEEN SHOWN TO BE EFFECTIVE FOR ANY PURPOSE DURING 

BEN se d AND ITS USE MAY CAUSE SEVERE HARM TO THE FETUS (SEE BOXED 
WARNING) 
"Probably" effective: For estrogen deficiency-induced osteoporosis. and only wher 
used in conjunction with other important therapeutic measures such as diet, calcium 
physiotherapy, and good general health-promoting measures. Final classification of this 
indication requires further investigation . 





CONTRAINDICATIONS: Estrogens should not be used in women (or men) with any of tne 
following conditions: 1. Known or suspected cancer of the breast except in appropriately 
selected patients being treated for metastatic disease. 2. Known or suspected estrogen- 
dependent neoplasia. 3. Known or suspected pregnancy (See Boxed Warning). 4. Un- 
diagnosed abnormal genital bleeding. 5. Active thrombophlebitis or thromboembolic dis: r- 
ders. 6. A past history of thrombophlebitis, thrombosis, or thromboembolic disorders ass- 
ciated with previous estrogen use (except when used in treatment of breast or prcstasic 
malignancy). 
WARNINGS: At the present time there is no satisfactory evidence that estrogens givenzo 
postmenopausal women increase the risk of cancer of the breast," although a recent study 
has raised this possibility.'® There is a need for caution in prescribing estrogens for worren 
with a strong family history of breast cancer or who have breast nodules, fibrocystic disease, 
or abnormal mammograms. A recent study has reported a 2- to 3-fold increase in the riskeot 
surgically confirmed gallbladder disease in women receiving postmenopausal estrogens ’ 
Adverse effects of oral contraceptives may be expected at the larger doses of estrogen 
used to treat prostatic or breast cancer or postpartum breast engorgement. it has been 
shown that there is an increased risk of thrombosis in men receiving estrogens for prostatic 
cancer and women for postpartum breast engorgement.'9-2? Users of oral contraceptives 
have an increased risk of diseases, such as thrombophlebitis, pulmonary embolism, stro«e, 
and myocardial infarction.23-3° Cases of retinal thrombosis, mesenteric thrombosis, and optic 
neuritis have been reported in oral contraceptive users.?',?? An increased risk of postsurgery 
thromboembolic complications has also been reported in users of oral contraceptives.23.™ jf 
feasible, estrogen should be discontinued at least 4 weeks before surgery of the tywe 
assdciated with an increased risk of thromboembolism, or during periods of prolonged 
immobilization. Estrogens should not be used in persons with active thrombophlebi: s, 
thromboembolic disorders, or in persons with a history of such disorders in association with 
estrogen use They should be used with caution in patients with cerebral vascular or coronary 


artery disease. Large doses (5 mg conjugated estrogens per day), comparable to those used 
to treat cancer of the prostate and breast. have been shown to increase the risk of nonfatal 
myocardial infarction, pulmonary embolism and thrombophlebitis. When doses of this size 
are used, any of the thromboembolic and thrombotic adverse effects should be considereda 
clear risk, 

Benign hepatic adenomas should be considered in estrogen users having abdominal pain 
and tenderness, abdominal mass, or hypovolemic shock. Hepatocellular carcinoma has been 
reported in women taking estrogen-containing oral contraceptives3* Increased blood 
pressure may occur with use of estrogens in the menopause?" and blood pressure should be 
monitored withestrogen use. A worsening of glucose tolerance has been observed in patients 
on estrogen-containing oral contraceptives. For this reason, diabetic patients should be 
carefully observed. Estrogens may lead to severe hypercalcemia in patients with breast 
cancer and bone metastases. Y 
PRECAUTIONS: Physical examination and a complete medical and family history should be 
taken prior to the initiation of any estrogen therapy with special reference to blood pressure, 
breasts, abdomen, and pelvic organs, and should include a Papanicolau smear. As a general 
rule, estrogen should not be prescribed for longer than one year without another physical 
examination being performed. Conditions influenced by fluid retention such as asthma, 
epilepsy, migraine, and cardiac or renal dysfunction, require careful observation. Certain 
patients may develop manifestations of excessive estrogenic stimulation, such as abnormal 
or excessive uterine bleeding, mastodynia, etc. Oral contraceptives appear to be associated 
with an increased incidence of mental depression.??* Patients with a history of depression 
should be carefully observed. Preexisting uterine leiomyomata may increase in size during 
estrogen use. The pathologist should be advised of estrogen therapy when relevant 
specimens are submitted. If jaundice develops in any patient receiving estrogen, the 
medication should be discontinued while the cause is investigated. Estrogens should be 
used with care in patients with impaired liver function, renal insufficiency, metabolic bone 
diseases associated with hypercalcemia, or in young patients in whom bone growth is not 
complete 

The following changes may be expected with larger doses of estrogen: 

a. Increased sulfobromophthalein retention. 

b. Increased prothrombin and factors VII, VIII, IX, and X; decreased antithrombin 3; 
increased norepinephrine-induced platelet a gregability. 

C. Increased thyroid binding globulin (TBG leading to increased circulating total thyroid 
hormone, as measured by PBI, T4 by column, or T4 by radioimmunoassay. Free T3 resin 
uptake is decreased, reflecting the elevated TBG; free T4 concentration is unaltered. 

d. Impaired glucose tolerance. 

e. Decreased pregnanediol excretion. 

f. Reduced response to metyrapone test. 

g. Reduced serum folate concentration. 

h. Increased serum triglyceride and phospholipid concentration. 

As a general principle, the administration of any drug to nursing mothers should be done only 
when clearly necessary since many drugs are excreted in human milk. 

ADVERSE REACTIONS: The following have been reported with estrogenic therapy, in- 
cluding oral contraceptives: breakthrough bleeding, spotting, change in menstrual flo 
dysmenorrhea; premenstrual-like syndrome, amenorrhea during and after treatment; in- 
crease in size of uterine fibromyomata; vaginal candidiasis, change in cervical erosion and in 
degree of cervical secretion; cystitis-like syndrome; tenderness, enlargement, secretion (of 
breasts); nausea, vomiting, abdominal cramps, bloating; cholestatic jaundice; chloasma or 
melasma which may persist when arug is discontinued; erythema multiforme; erythema 
nodosum; hemorrhagic eruption; loss o scalp hair, hirsutism; steepening of corneal curva- 
ture; intolerance to contact lenses; headache, migraine, dizziness, mental depression, 
chorea; increase or decrease in weight; reduced carbohydrate tolerance; aggravation of 
porphyria; edema; changes in libido 

ACUTE OVERDOSAGE: May cause nausea, and withdrawal bleeding may occur in females. 
DOSAGE AND ADMINISTRATION: 1. Given cyclically for short term use only: For treatment 
of moderate to severe vasomotor Symptoms, atrophic vaginitis, or kraurosis vulvae asso- 
ciated with the menopause (0.3 to 1.25 mg or more daily). 

The lowest dose that will control symptoms should be chosen and medication should be 
discontinued as promptly as possible. . 

Administration should be cyclic (ég. three weeks on and one week off) 

Attempts to discontinue or taper medication should be made at three to six month intervals. 

2. Given cyclically: Female hypogonadism. Female castration. Primary ovarian failure. 
Osteoporosis. 

Female hypogonadism —2.5 to 7.5 mg daily, in divided doses for 20 days, followed by a rest 
period of 10 days' duration. If bleeding does not occur by the end of this period, the same 
dosage schedule is repeated. The number of courses of estrogen therapy necessary to 
produce bleeding may vary depending on the responsiveness of the endometrium. 

If bleeding occurs before the end.of the 10 day period, begin a 20 day estrogen-progestin 
cyclic regimen with PREMARIN (Conjugated Estrogens Tablets, U.S.P), 2.5 to 7.5 mg daily in 
divided doses, for 20 days. During the last five days of estrogen therapy, give an oral progestin. 
If bleeding occurs before this regimen is conciuded, therapy is discontinued and may be 
resumed on the fifth day of bleeding. 

Female castration and primary ovarian failure— 1.25 mg daily, cyclically. Adjust upward or 
downward according to response of the patient. For maintenance, adjust dosage to lowest 
level that will provide effective control. 

Osteoporosis (to retard progression) — 1.25 mg daily, cyclically. 

3. Given for a few days: Prevention of postpartum breast engorgement —3.75 mg every four 
hours for five doses, or 1.25 mg every four hours for five days. 

4. Given chronically: Inoperable progressing prostatic cancer— 1.25 to 2.5 mg three times 
daily. 

Inoperable progressing breast cancer in appropriately selected men and postmenopausal 
women — 10 mg three times daily for a period of at least three months. 

Patients with an intact uterus should be monitored for Signs of endometrial cancer and 
appropriate measures taken to rule out malignancy in the event of persistent or recurring 
abnormal vaginal bleeding. 

HOW SUPPLIED: PREMARIN (Conjugated Estrogens Tablets, U.S.P) No. 865— Each purple 
tablet contains 2.5 mg in bottles of 100 and 1,000. No. 866 —Each yellow tablet contains 
1.25 mgin bottlesof 100 and 1,000. Also in unit dose package of 100. No. 867 — Each redtablet 
contains 0.625 mg in bottles of 100.and 1,000. Also in unit dose package of 100. No. 

868 — Each green tablet contains 0.3 mg in bottles of 100 and 1,000 

PHYSICIAN REFERENCES: 1 Ziel, H.K, ef al: N. Engl. J. Med. 293:1167-1170, 1975. 
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necessarily those of the Editor(s) or Publisher and the Edi- 
tor(s) and Publisher disclaim any responsibility or liability for 
such material. Neither the Editor(s) nor the Publisher guaran- 
tee, warrant, or endorse any product or service advertised in 
this publication, nor do they guarantee any claim made by the 
manufacturer of such product or service. 

Manuscripts. Manuscripts should be typewritten on one 
side of the paper only, with double spacing and liberal mar- 
gins. The original and one copy of the manuscript are re- 
quired. References should be placed at the end of the article. 
They should includé name of author(s), article title, name of 
periodical, volume, page, and year. Name of periodical should 
conform to that shown in latest List of Journals Indexed in Index 
Medicus. For reference style see current issue of JoURNAL. Au- 
thors are encouraged to limit references to 16, except for 
Communications in Brief, limited to 2, Current Investigation 
and Clinical Opinion, limited to 6, and Current Devel- 
opments, for which there is no limit. Illustrations accompany- 
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ing manuscripts should be numbered, provided with suitable 
legends, and marked lightly on the back with the author's 
name. Authors should indicate on the manuscript the approx- 
imate position of tables and text figures. 

Tables should be typed on separate sheets of paper, not in 
the text, with one table to a page. They should be numbered 
in sequence and each must be referred to at an appropriate 
point in the text. Captions of the tables should be brief, yet 
indicate clearly the purpose or content of each table. Rows 
and columns in the table should precisely define the nature of 
the data in each. Abbreviations in tables should be used as 
little as possible and if abbreviations are used they should be 
explained in a footnote to the table. 

An abstract of 50 to 150 words, to be published as an intro- 
duction, should accompany each manuscript and should be 
typed on a separate sheet of paper. 

A footnote should be included which gives the name and 
complete mailing address of the person to whom reprint re- 
quests and correspondence should be sent. 

A Guide to Writing for the American Journal of Obstetrics and 
Gynecology may be obtained from the Publisher on request. 

Illustrations. A reasonable number of halftone illustrations 
will be reproduced free of cost to the author, but special ar- 
rangements must be made with the Editors for color plates, 
elaborate tables, or extra illustrations. Original drawings or 
graphs should be drawn with black India ink. Typewritten or 
freehand lettering is not acceptable. All lettering must be 
done professionally. Do not send original art work, x-ray 
films, or ECG tracings. Glossy print photographs are pre- 
ferred, for good black and white contrast is essential. 

Announcements. Announcements of meetings must be 
received by Dr. Brewer at least 24% months prior to the time of 
the meeting. Such announcements should concern «major 
meetings and other significant activities. Announcements of 
symposia or seminars for which fees are charged are not pub- 
lished in the scientific pages of the JounNAL but may be sub- 
mitted for paid advertisements, if desired. 

Letters to the Editors. A brief Letter to the Editors 
commenting upon some article which has appeared in the 
Journat will be considered for publication. The writer of the 
original article will have an opportunity to reply to unfavor- 
able comments. A brief case presentation of special interest in 
the form of a Letter to the Editors will also be considered for 
publication. All such letters should be sent to Dr. Zuspan. 

Books. Books received will be listed in the JourNaL. They 
should be sent to Dr. Gerbie. 

Reprints. Reprints of articles must be ordered from the 
Publishers, The C. V. Mosby Company, 11830 Westline 
Industrial Drive, St. Louis, Missouri 63141, who will send 
their schedule of prices. Individual reprints of an article must 
be obtained through the author. 
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How to help 
give a distressed fetus 
a fighting chance. 














You need the information you can get only from 
the Corometrics 112 Fetal Monitor. The 112 uses 
Automatic Directional Dopplér ultrasound— 
choosing automatically the reflection that yields 
the most information—to provide the clearest 
FHR signal from a moving fetus. A very unique 
feature. 

Fetal heart rate and variability are also 
measured through conventional ultrasound, ab- 
dominal FECG, spiral electrode or phonotrans- 
ducer. In the abdominal FECG mode, matemal 


* heart rate is recorded on demand, replacing FHR. 


Uterine activity is monitored via tocotransducer 
or catheter and strain gauge. 

Data is displayed numerically, traced on a 
non-fade scope and plotted on chart paper. An 
event marker lets you identify important events 
at the touch of a button. 

Let a Corometrics 112 Fetal Monitor help you 
give a distressed fetus a fighting chance. Contact 
Corometrics Medical Systems, Inc, 61 Barnes ' 
Park Road North, Wallingford, Connecticut, 
U.S.A. 06492, (203) 265-5631. 


Ds 
COROMETRICS MEDICAL SYSTEMS, INC. Ci Because new life can't tell you its problems. 
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EDITORS! REVIEWERS! 


AUTHORS! 


For you . . . a new book that contains 
virtually everything you want 
to know about 


THE SCIENTIFIC JOURNAL: 
EDITORIAL POLICIES AND 
PRACTICES 


Guidelines for Editors, Reviewers, 


and Authors 


In 1665 the first scholarly journal was published in 
France. Since that time, there has been no one 
source of editorial guidelines for journal editors. 
This new book now provides you with such a 
Source. 


YOU DECIDE YOUR OWN APPROACH! 


Presenting the advantages and disadvantages of 
each specific decision, eminent editors offer you 
various recommendations, discussions, and opin- 
ions concerning the problems you may encounter: 





"Because we are aware that there is no ‘right’ 
policy on most editorial matters, we have tried 
not to prescribe rules, but have, instead, 
explored various facets of the problems that 
confront the editor in his daily work." 


The book is divided into two general sections: 
editorial policies, which usually require major 
decisions; and editorial practices, which involve 
minor decisions, often about format or mechanical 
style. You'll find essays exploring: the manuscript 
reviewing system; special types of manuscripts 
(abstracts, transactions, solicited manuscripts, 
book reviews). You'll value chapters which cover: 
information for authors; copyright; errata; refer- 
ences cited; copy-editing; journal cover; etc. 


From “the purpose of scientific journals" to 
"binding practices," this new book contains 
virtually everything you want to know as editor, 
reviewer, or author. See for yourself! 

By Lois DeBakey, Ph.D. In collaboration with: Paul F. 
Cranefield, M.D., Ph.D.; Ayodhya P. Gupta, M.D.; Franz 
J. Ingelfinger, M.D.; Robert J. Levine, M.D.; Robert H. 
Moser, M.D.; J. Roger Porter, Ph.D.; and F. Peter 


Woodford, Ph.D. August, 1976. 128 pages, 6" x 9". 
Price, $12.50. 


Please send me on 30-day approval THE SCIENTIFIC 
JOURNAL: EDITORIAL POLICIES AND PRACTICES. 
Price, $12.50. 


O Bill me O Master Charge # 
O Payment enclosed 

Name 
Address 
City 
State Zin Gode c oou. 
MOSBY 
TIMES MIRROR 


30-day approval offe d only i 
ny app x Boon on in THE C. V. MOSBY COMPANY 


continental U.S. and Canada. 11830 WESTLINE INDUSTRIAL DRIVE 
A60519 ST. LOUIS, MISSOURI 63141 




























RIA 
Kits for 
Pregnancy 
Management 


DIRECT ASSAY, DOUBLE ANTIBODY 


HCG-BETA 


Quantitative and qualitative screen * Unsurpassed 
sensitivity and specificity * For early pregnancy 
detection in ectopic pregnancy and prior to early 
abortion by vacuum aspiration. e For monitoring 
therapy (along with HPL) in trophoblastic diseases. 


NMS HCG-Beta RIA Qualitative Screen allows eF 
accurate and specific early pregnancy HCG levels at F 
a time when most slide, tube and radioreceptor l 
assays are negative (sensitivity 10 mIU/ ml). { 


ESTRIOL 


Unsurpassed in accuracy and ease of applica- 
tion * Direct serum assay (no extraction) 
using '^I-Estriol STAT incubation times 
* No variable extraction losses in serial 
determinations. . 


HPL 


Used by itself or in tandem with E; — 
to detect fetal distress. 


NUCLEAR MEDICAL SYSTEMS, INC 
1533 Monrovia Avenue 

Newport Beach, CA 92663 
(714) 645-2111 or (800) 854-3002 


Its not just physicians who have 
made Ovral and Lo/Ovral the leadi 
oral contraceptives. 





Since June 1970, physicians Rave 
written more new prescriptions, for Ovral 
than for any other oral contraceptive — at 
any dose.' 

And shortly after its introduction in 
1975. Lo/Ovral became the most fre- 
quently prescribed oral contraceptive con 
taining less than 50 mcg estrogen.? 

A history this good has to be based 
largely on patient-acceptance. This is 
attested by the low drop-out rates in 
clinical trials for both 50 mcg Ovral and 
30 mca Lo/Ovral. 

50 mcg Ovral and 30 mcg Lo/Ovral: 
distinguished by norgestrel. 

Serious as well as minor adverse reactions have beer 
reported following the.use of ill oral contraceptives 
lhe physician should remain alert to their e wliest mani 
festations and in the event of serious adverse reactions 
should avoid any oral contraceptives. Contraindications 
Warninas, Precautions, Adverse Reactions, etc. in the 
accompanvina IN BRIEF should be carefully considered 
‘Data on file at Wyeth Laboratories 
Data on file at Wyeth Laboratories 


See important information on following page. 


Wyeth Laboratories 


OVRAL 


Each tablet contains 0.5 mg norgestrel 
with 0.05 mg ethinyl estradiol. 


LQ/OVRAL 


Each tablet ‘contains 0.3 mg norgestrel 
with 0.03 mg ethinyl estradiol. 


Copyright © 1979, Wyeth Laboratories Di í 
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v ns and 
indicated for the prevention of pregnancy in women who elect to 
use oral contraceptives (OC's) as a method of contraception. 
Contraindications—OC’s should not be used in women with any 
of the following conditions; 1, Thrombophlebitis or thromboembolic 
disorders. 2. A past history of deep-vein thrombophlebitis or 
thromboembolic disorders. 3, Cerebral-vascular or coronary-artery 
disease. 4. Known or suspected carcinoma of the breast. 5. Known 
or suspected estrogen-dependent neoplasia. 6. Undiagnosed 
abnormal genital bleeding. 7. Known or suspected pregnancy (see 
Warning No. 5). 
Warnings 
Cigarette smoking increases the risk of serious 
cardiovascular side effects from oral contraceptive use. 
This risk increases with age and with heavy smoking (15 
or more cigarettes per day) and is quite marked in 
women over 35 years of age. Women who use oral 
contraceptives should be strongly advised not to smoke. 
The use of oral contraceptives is associated with increased risk 
of several serious conditions, including thromboembolism, 
stroke, myocardial infarction, hepatic adenoma, gall bladder 
disease, hypertension. Practitioners prescribing oral 
contraceptives should be familiar with the following 
information relating to these risks. 


1. Thromboembolic Disorders and Other Vascular Problems: An 
increased risk of thromboembolic and thrombotic disease 
associated with use of OC’s is well-established. Three principal 
studies in Great Britain and 3 in the U.S. have demonstrated 
increased risk of fatal and nonfatal venous thromboembolism and 
stroke, both hemorrhagic and thrombotic. These studies estimate 
that users of OC's are 4 to 11 times more likely than nonusers to 
develop these diseases without evident cause. 
CEREBROVASCULAR DISORDERS-In a collaborative American 
study of cerebrovascular disorders in women with and without 
predisposing causes, it was estimated that the risk of hemorrhagic 
stroke was 2. times greater in users than nonusers and the risk of 
thrombotic stroke was 4 to 9.5 times greater in users than in 
nonusers. 
MYOCARDIAL INFARCTION (MI)—An increased risk of MI 
associated with use of OC's has been reported, confirming a 
previously suspected association. These studies, conducted in the 
UK, found, as expected, that the greater the number of underlying 
risk factors for coronary-artery disease (cigarette smoking, 
hypertension, hypercholesterolemia, obesity, diabetes, history of 
preeclamptic toxemia) the higher the risk of developing MI, 
regardless of whether the patient was an OC user or not. OC's, 
however, were found to be a clear additional risk factor. In terms of 
relative risk, it has been estimated that OC users who do not smoke 
(smoking is considered a major predisposing condition to MI) are 
about twice as likely to have a fatal MI as nonusers who do not 
smoke. OC users who are also smokers have about a 5-fold 
increased risk of fatal MI compared to users who do not smoke, but 
about a 10- to 12-fold increased risk compared to nonusers who do 
not smoke. Furthermore, amount of smoking is also an important 
factor. In determining importance of these relative risks, however, 
baseline rates for various age groups must be given serious 
consideration, Importance of other predisposing conditions 
mentioned above in determining relative and absolute risks has not 
as yet been quantified; quite likely the same synergistic action exists, 
but perhaps to a lesser extent. 
RISK OF DOSE-In an analysis of data derived from several 
national adverse-reaction reporting systems, British investigators 
concluded that risk of thromboembolism, including coronary 
thrombosis, is directly related to dose of estrogen in OC's. 
Preparations containing 100 mcg or more of estrogen were 
associated with higher risk of thromboembolism than those 
containing 50-80 mcg. Their analysis did suggest, however, that 
quantity of estrogen may not be the sole factor involved. This 
finding has been confirmed in the US. 
ESTIMATE OF EXCESS MORTALITY FROM CIRCULATORY 
DISEASES-—A large prospective study carried out in the UK 
estimated the mortality rate per 100,000 women per year from 
diseases of the circulatory system for users and nonusers of OC's 
according to age, smoking habits, and duration of use. Overall 
excess death rate annually from circulatory diseases for OC users 
was estimated to be 20 per 100,000 (ages 15-34—5/ 100,000; ages 
35-44—33/ 100,000; ages 45-49—140/ 100,000), risk being 
concentrated in older women, in those with long duration of use, 
and in cigarette smokers. It was not possible, however, to examine 
interrelationships of age, smoking, and duration of use, nor to 
compare effects of continuous vs. intermittent use. Although the 
study showed a 10-fold increase in death due to circulatory diseases 
in users for 5 or mere years, all these deaths occurred in women 35 
or older. Until larger numbers of women under 35 with continuous 
use for 5 or more years are available, it is not possible to assess 
magnitude of relative risk for this younger group. 
Available data from a variety of sources have been analyzed to 
estimate risk of death associated with various methods of 
contraception. Estimates of risk of death for each method include 
combined risk of contraceptive method (e.g. thromboembolic and 
thrombotic disease in the case of OC's) plus risk attributable to 
pregnancy or abortion in event of method failure. This latter risk 
varies with effectiveness of method. The study concluded that 
mortality associated with all methods of birth control is low and 
below that associated with childbirth, with the exception of OC's in 
women over 40 who smoke. Lowest mortality is associated with 
condom or diaphragm backed up by early abortion. Risk of 
thromboembolic and thrombotic disease associated with OC's 
increases with age after about 30 and, for MI, is further increased by 
hypertension, hypercholesterolemia, obesity, diabetes, or history of 
reeclamptic toxemia, and especially cigarette smoking. 
Physician and patient should js alert to earliest manifestations of 
thromboembolic and thrombotic disorders (e.g., thrombophlebitis, 
pulmonary embolism, cerebrovascular insufficiency, coronary 
occlusion, retinal thrombosis, and mesenteric thrombosis). Should 
any of these occur or be suspected, the drug should be 
discontinued immediately. A 4- to 6-fold increased risk of 
postsurgery thromboembolic complications has been reported in 
OC users. If feasible, OC's should be discontinued at least 4 weeks 
before surgery of a type associated with increased risk of 
tiromboembolism or prolonged immobilization. 
2. Ocular Lesions—There have been reports of neuro-ocular lesions 
such as optic neuritis or retinal thrombosis associated with use of 
OC's. Discontinue OC's if there is unexplained, sudden or gradual, 
partial or complete loss of vision; onset of proptosis or diplopia; 
papilledema; or retinal-vascular lesions, and institute appropriate 
diagnostic and therapeutic measures. 
3. Carcinoma—Long-term continuous administration of either 
natutal or synthetic estrogen in certain animal species increases 
frequency of carcinoma of the breast, cervix, vagina, and liver. 
Certain synthetic progestogens, none currently contained in OC's. 
have been noted to increase incidence of mammary nodules, 
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4. Hepatic Tumors—Benign hepatic adenomas have been found to 
be associated with use of OC's. One study showed that OC's with 
high hormoral potency were associated with higher risk than lower 
potency OC's. Although benign, hepatic adenomas may rupture 
and may cause death through intra-abdominal'hemorrhage. This 
has been reported in short-term as well as long-term users. Two 
studies relate risk with duration of use of OC's, the risk being much 
greater after 4 or more years’ use. While hepatic adenoma is rare, it 
should be considered n women presenting abdominal pain and 
tenderness, abdominal mass or shock. A few cases of hepatocellular 
carcinoma have been reported in women on OC's. Relationship of 
these drugs to this type of malignancy is not known. 

5. Use in or Immediately Preceding Pregnancy, Birth Defects in 
Offspring, and Malignancy in Female Offspring—Use of female sex 
hormones—both estrogenic and progestational agents—during 
early pregnancy may seriously damage the offspring. It has been 
shown that females exposed in utero to diethylstilbestrol, a 
nonsteroidal estrogen. have increased risk of developing in later life 
a form of vaginal or cervical cancer ordinarily extremely rare. This 
risk has been estimated to be of the order of 1 in 1,000 exposures 
or less. Although there is no evidence now that OC's further 
enhence risk of developing this type of malignancy, such patients 
should be monitored with particular care if they elect to use OC's. 
Furthermore, 30 to 90% of such exposed women have been found 
to have epithelial changes of the vagina and cervix. Although these 
changes are histologically benign, it is not known whether this 
condition is a precursor of vaginal malignancy. Male children so 
exposed may develop abnormalities of the urogenital tract. 
Although similar data are not available with use of other estrogens, 
it cannot be presumed they would not induce similar changes. An 
increased risk of congenital anomalies, including heart defects and 
limb defects, has been reported with use of sex hormones, including 
OC's, in pregnancy. One case-control study estimated a 4.7-fold 
increase in rsk of limb-reduction defects in infants exposed in utero 
to sex hormones (OC's, hormonal withdrawal tests for pregnancy, 
or attempted treatment for threatened abortion). Some exposures 
involved only a few days. Data suggest that risk of limb-reduction 
defects in exposed fetuses is somewhat less than 1 in 1,000 live 
births. In the past, female sex hormones have been used during 
pregnancy in an attempt to treat threatened or habitual abortion. 
There is considerable evidence that estrogens are ineffective for 
these indications, and there is no evidence from well-controlled 
studies that progestogens are effective. There is some evidence that 
triploidy and possibly other types of polyploidy are increased 

among abortuses from women who become pregnant soon after 
ceasing OC's. Emoryos with these anomalies are virtually always 
aborted spontaneously. Whether there is an overall increase in 
spontaneous abortior of pregnancies conceived soon after 
stopping OC's is unknown. It is recommended that, for any patient 
who has missed 2 consecutive periods, pregnancy should be ruled 
out before continuing OC's. If the patient has not adhered to the 
prescribed schecule. the possibility of pregnancy should be 
considered at time of ‘rst missed period, and further use of OC's 
should be wthheld until pregnancy has been ruled out. If pregnancy 
is confirmed, the patient should be apprised of the potential risks to 
the fetus, and advisability of continuation of the pregnancy should 
be discussed. It is also recommended that women who discontinue 
OC's with intent of becoming pregnant use an alternate form of 
contraception for a period of time before attempting to conceive. 
Many clinicians recommend 3 months, although no precise 
information is available on which to base this. The administration of 
progestogen-estroger combinations to induce withdrawal bleeding 
should not be used as a test of pregnancy. 

6. Gallbladder Disease—Studies report increased risk of surgically 
confirmed gallbladder disease in users of OC's and estrogens. In 
one study, increased risk appeared after 2 years’ use and doubled 
after 4 or 5 years’ use: In one of the other studies, increased risk 
was apparent between 6 and 12 months’ use. 

7. Carbohycrate and Lipid Metabolic Effects Decrease in glucose 
tolerance has been observed in a significant percentage of patients 
on OC's. For this reason, prediabetic and diabetic patients should 
be carefully observed while on OC's. Increase in triglycerides and 
total phospholipids hes been observed in patients on OC's; clinical 
significance of this finding remains to be defined. 

8. Elevated Blood Pressure—Increase in blood pressure has been 
reported in patients on OC's. In some women, hypertension may 
occur within a few months of beginning OC's. In the 1st year of use, 
prevalence of women with hypertension is low in users and may be 
no higher than that of a comparable group of nonusers. Prevalence 
in users increases, however, with longer exposure, and in the 5th 
year of use is 2% to 3 times the reported prevalence in the 1st year. 
Age is also strongly correlated with development of hypertension in 
OC users. Women who previously have had hypertension during 
pregnancy may be more likely to develop elevation of blood 
pressure on OC's, Hypertension that develops as a result of taking 
OC's usually returns to normal after discontinuing the drug. 

9. Headache—Onset or exacerbation of migraine or development 
of headache of a new pattern which is recurrent, persistent, or 
severe, requires discontinuation of OC's and evaluation of the cause. 
10. Bleeding Irregularities Breakthrough bleeding, spotting, and 
amenorrhea are frequent reasons for patients discontinuing OC's. 
In breakthrough bleeding, as in all cases of irregular vaginal 
bleeding, nonfunctioral causes should be borne in mind. In 
undiagnosed persistent or recurrent abnormal bleeding from the 
vagina, adequate diacnostic measures are indicated to rule out 
pregnancy or malignency, If pathology has been excluded, time or 
change to another OC may solve the problem. Changing to an OC 
with a higher estrogen content, while potentially useful in minimizing 
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menstrual irregularity, should be done only if necessary, since th 
may increase risk of thromboembolic disease. 

Women with past history of oligomenorrhea or secondary 
amenorrhea or young women without regular cycles may have | 
tendency to remain anovulatory or to become amenorrheic afte 
discontinuing OC's. Women with these preexisting problems shc 
be advised of this possibility and encouraged to use other meth 
Post-use anovulation, possibly prolonged, may also occur in woi 
without previous irregularities. 

11. Ectopic Pregnancy—Ectopic as well as intrauterine pregnanc 
may occur in contraceptive failures. 

12. Breastfeeding—OC's given in the postpartum period may 
interfere with lactation and decrease quantity and quality of brea 
milk. Furthermore, a small fraction of the hormones in OC's has 
been identified in the milk of mothers on OC's; effects, if any, on 
breast-fed child have not been determined. If feasible, defer OC’ 
until infant has been weaned. 


Precautions—GENERAL--1. A complete medical and family 
history should be taken prior to initiation of OC's. Pretreatment : 
periodic physical examinations should include special reference 
blood pressure, breasts, abdomen and pelvic organs, including F 
smear and relevant laboratory tests. As a general rule Os shou 
not be prescribed for longer than 1 year without another physica 
examination. 

2. Under influence of estrogen-progestogen preparations, pre- 
existing uterine leiomyomata may increase in size, 

3. Patients with history of psychic depression should be carefully 
observed and the drug discontinued if depression recurs to a 
serious degree. Patients becoming significantly depressed while « 
OC's should stop OC's and use an alternate method to try to 
determine whether the symptom is drug-related. 

4. OC's may cause some degree of fluid retention. They should t 
prescribed with caution, and only with careful monitoring, in patie 
with conditions which might be aggravated by fluid retention, suci 
as convulsive disorders, migraine syndrome, asthma, or cardiac c 
renal insufficiency. 

5. Patients with a past history of jaundice during pregnancy have ai 
increased risk of recurrence while on OC's. If jaundice develops, 
OC's should be discontinued. 

6. Steroid hormones may be poorly metabolized in patients with 
acia liver function and should be administered Pe 
with caution. 

7. OC users may have disturbances in normal tryptophan 
metabolism which may result in a relative pyridoxine deficiency. 
Clinical significance is undetermined. 

8. Serum folate levels may be depressed by OC's. Since the 
pregnant woman is predisposed to development of folate deficier 
and incidence of folate deficiency increases with increasing 
gestation, it is possible that if a woman becomes pregnant shortly 
after stopping OC's, she may have a greater chance of developing 
folate deficiency and complications attributed to this deficiency. 
9. The pathologist should be advised of OC therapy when relevan 
specimens are submitted. 

10. Certain endocrine- and liver-function testsand blood compone 
may be affected by estrogen-containing OC's:a. Increased 
aittobromopthalain retention. b. Increased prothrombin and 
factors VII, VIII, IX, and X; decreased antithrombin 3; increased 
norepinephrine-induced platelet aggregability. c. Increased thyroi 
binding globulin (TBG) leading to increased circulating total-thyro 
hormone, as measured by protein-bound iodine (PBI), T4 by 
column, or T4 by radioimmunoassay. Free T3 resin uptake is 
decreased, reflecting the elevated TBG; free T4 concentration is 
unaltered. d. Decreased pregnanediol excretion. e. Reduced 
response to metyrapone test. 

Information for the Patient—See Patient Package Labeling. 


Drug Interactions—Reduced efficacy and increased incidence o 
breakthrough bleeding have been associated with concomitant us 
of rifampin. A similar association has been suggested with 
barbiturates, phenylbutazone, phenytoin sodium, and ampicillin. 


Carcinogenesis—See Warnings on carcinogenic potential of OC 
Pregnancy—Category X. See Contraindications, Warnings. 
Nursing Mothers—See Warnings. 


Adverse Reactions—An increased risk of these serious adverse 
reactions has been associated with use of OC's (see Warnings): 
thrombophlebitis, pulmonary embolism, coronary thrombosis, 
cerebral thrombosis, cerebral hemorrhage, hypertension, 
gallbladder disease, benign hepatomas, congenital anomalies. 
There is evidence of an association between the following 
conditions and use of OC's although additional confirmatory 
studies are needed: mesenteric thrombosis, neuro-ocular lesions, 
e g.. retinal thrombosis and optic neuritis. 

The foliowing adverse reactions have been reported in patients on 
OC's and are believed to be drug-related. Nausea and /or vomiting, 
usuallythe most common adverse reactions, occur in approximate 
10 percent or less of patients during the first cycle. Other reactions, 
a general rule, are seen much less frequently or only occasionally. 
Gastrointestinal symptoms (such as abdominal cramps and bloatin 
breakthrough bleeding, spotting, change in menstrual flow; 
dysmenorrhea, amenorrhea during and after treatment, temporary 
infertility after discontinuance of treatment; edema; chloasma 

or melasma which may persist; breast changes: tenderness, 
enlargement, and secretion; change in weight (increase or decrease 
change in cervical erosion and cervical secretion: possible diminutio 
in lactation when given immediately postpartum; cholestatic jaundice 
migraine; increase in size of uterine leiomyomata; rash (allergic); 
mental depression; reduced tolerance to carbohydrates; vaginal 
candidiasis; change in corneal curvature (steepening), intolerance tc 
contact lenses. 

The following adverse reactions have been reported in users of 
OC's, and the association has been neither confirmed nor refuted: 
premenstrual-like syndrome, cataracts, changes in libido, chorea, 
changes in appetite, cystitis-ike syndrome, headache, nervousness, 
dizziness, hirsutism, loss of scalp hair, erythema multiforme, 
erythema nodosum, hemorrhagic eruption, vaginitis, porphyria. 
Acute Overdose—Serious ill effects have not been reported 
following acute ingestion of large doses of OC's by young children. 
Overdosage may cause nausea, and withdrawal bleeding may occu 
in females. 
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NATIONAL ttun OF rub (NIH) Con- 
sensus Development Conferences have been estab- 
lished to address in a broad manner recent. devel- 
opments in medical.practice and research. The Task 
Force participants are chosen entirely from outside the 
NIH and are asked to provide à comprehensive review 
of the state of the art, includirig recommendations for 
current clinical practice and future research in a given 
area of medicine. The National Instituie of Child 
Health and Human Developinent recently established 
three such Consensus Development Task Forces on an- 
tenatal diagnosis. T'his report summarizes the findings 
of the Task Force on Predictors of Intrapartum Fetal 
Distress. The other two concerned predictors of he- 
reditary disease and congenital defects and predictors 
of fetal maturity; the findings in these two studies will 
be reported separately. 

The format for such conferences calls for a broad 

5 : : 
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and detailed examination.of the topic at hand, by.a task 
force composed of physicians, epidemiologists, sociol- 
ogists, ethicists, ‘economists, lawyers, and public (con- 
sumer) representatives: l 6 l 

The full text of this report was circulated to inter- 
ested individuals, i institutions, and organizaitons before 
being presented i in summary form at a publie forüm on 
March 6, 1979, at the National Institutes -of Health. 
Those interested in commenting on the draft report 
had an opportunity to do so at that time, either in writ- 
ing or verbally, after which the Task Force reveiewed 
the comments made and incorporated them into the 
report as necessary. The entire report may be obtained 
upon request fróm the Office of Research Reporting, 
NICHD, Room 2A 34, Bethesda; Maryland 20014. 

Because of the complexity of the subject and length 
of the report, only :he Summary and Conclusions and 
the Recommendations sections are reprinted here. 
This report is being concurrently published. by The 
Journal of Reproductive Medicine, the Journal of Pediatrics, 
and the AMERICAN JOURNAL OF OBSTETRICS AND Gy- 
NECOLOGY. 
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Summary and conclusions T s 


The' following conclusions reflect the coasensus of 
the ‘Task Force based upon curr ently avail Sle’ infor- 
mation. 

1, Intrapartum events are currently esimated to 
account for 2096. of stillbirths, 2096 to 4096 «7 cérebral 
palsy, and approximately 10% of severe mæ tal retar- 

: dation, less than estimates based upon eailer retro- 

_ spective studies. Nevertheless, adverse in -apartum 
events continue to be an important source 3f poten- 
tially preventable death and damage. Neor ata] mor- 
bidity and mortality secondary to intrapartura asphyxia 
are well known, but the precise magnitud- of these 
problems i is not ‘known. The possibility of abclinical 
neurological dysfunction has been suggested n animal 
studies, but current outcome measures are inadequate 
to assess the subclinical effects of intrapartur- hypaxia 
in humans. 

2. Intrapartum hypoxic events may occ.r in any 
pregnancy but are more common in pregnancies 
defined as high risk during either the antep artum or 
intrapartum period. Unfortunately, currer : risk- as- 


sessment profiles do not predict all instans of in- > 


ttapartum morbidity and mor tality.” 

3. Intermittent methods of fetal surveillance dur- 
ing labor (auscultation of the fetal heart rate every 15 
minutes in the first stage and every 5 minutes during 
the second stage, in both instances for a pezod of 30 
seconds immediately after a uterine contrac. on) pro- 
vide an acceptable method for intrapartum monitoring 
in low-risk pregnancies. This intensive supervision re- 
quires adequate numbers of well-trained pe--onnel'at 
the patient's bedside. SR 

4. A normal fetal heart rate pattern on ceatinuous 
electronic fetal monitoring indicates a greater, than 
95% probability of fetal well-being. Laborz-ory and 
clinical studies have demonstrated that feta hypoxia 
reliably produces changes in fetal heart rate patterns; 
however, these abnormal patterns mayoccursd theab- 
sence of fetal distress. ` 

5. Fetal distress in labor cannot be assessed bs con- 
sidering a single measurement such as interr ittent or 
continuous fetal heart rate. Because fetal Eedrt rate 
patterns sugg gestive of hypoxia may occur i- the ab- 
sence of fetal distress, intermittent and contin3ous fetal 
heart rate assessments are screening, rather tran diag- 
nostic, techniques. Failure to appreciate this 3mitation 
may lead to inappropriate clinical decisions. 

6. Intervention in labor to alleviate feta. hypoxia 
requires careful consideration of all availak e infor- 
mation. Fetal-heart rate data indicating fetal distress 
require support from other clinical and labo-atory in- 
formation, including fetal scalp blood pH d=ermina- 
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tion, when indicated, before a firm basis for interven- 
tion can be established. 

7. The weight of present evidence fr om prospec- 
tive and retrospective analyses shows rio apparent ef- 
fect of electronic fetal monitoring upon perinatal 
mortality and morbidity in low-risk pregnancies, “As 
maternal and fetal risk increases, there is a trend sug- 
gesting a beneficial effect of electronic fetal monitoring 
upon intrapartum and noenatal morbidity and mortal- 
ity. Specific obstetric risk factors especially amenable to 


intervention via electronic fetal monitoring have not 


yet been completely enumerated. 
8. Maternal and fetal complications of electronic 


fetal monitoring have been reported. The most fre-, 


quently reported fetal complication of internal moni- 
toring is scalp abscess at the site of electrode applica- 
tion. Internal fetal monitoring by itself does not appear 
to bé an important factor in the incidence of maternal 
postpartum infection. Other complications less fre- 
quently reported relate predominantly to errors in 
application of the fetal scalp electrode or intrauteriné 
pressure catheter. The known risks of the external 
mode of fetal monitoring at present are minimal. 
There are no conclusive data on the long-term effects 
of continuous ultrasound application. — ' 

9. The effect of electronic fetal monitoring upon. 
the incidence of cesarean section may vary with the 
manner in which monitoring data are interpreted. In 
two of four randomized clinical trials in teaching hospi- 
tal settings statistically significant increased rates of 
primary cesarean section have been demonstrated in 
monitored women. Several large retrospective studies 
in teaching hospitals have found this increase to be 
independent of thé use of electronic fetal monitoring. 
The effect of electronic fetal monitoring upon the ce- 
sarean delivery rate in any particular hospital may de- 
pend upon the clinical use and norms of practice in 
that hospital. There is evidence that the simultaneous 
use of fetal scalp blood sampling provides additional 
information and may reduce the incidence of monitor- 
ing-associated ceasrean section. The ideal use of elec- 
tronic fetal mohitoring in influencing miore appro- 
priate cesarean delivery has yet to be determined. 

i0. A number of additional promising fetal assess- 
ment techniques are currently under investigation. 
These include the use of computer microprocessors in 
combination with heart rate monitors, telemetry sys- 
tems, continuous monitoring of scalp pH, transcutane- 
ous monitoring of oxygen tension, evaluation of fetal 
mcovéments, and electroencephalography. None of 


these has been sufficiently evaluated to merit introduc- : 


tion into obstetric practice. 
il. Techniques introduced into obstetric practicé in 
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the last decade may conflict with the concept of family- 
centered childbirth. Although limited research in this 
arez has been done, currently available data suggest 
that electronic fetal monitoring need not diminish the 
human experience of childbirth when properly em- 
played and explained by knowledgeable and support- 
ive medical personnel. This early research also suggests 
that pregnant women who have an opportunity to dis- 
cuss the potential uses and limitation of electronic fetal 
monitoring are less likely to have a negative reaction to 
„~ its use. 

12. Many of the ethical issues presented by elec- 
tronic fetal monitoring are related to uncertainties 
about its risk and benefits and to the unique psycholog- 
ical situation of a woman in labor. Both increase the 
difficulties of achieving truly informed decision-mak- 
ing. Other such issues arise from the current concern 
about medical malpractice litigation, the increasing use 
of technology in childbirth, and questions of social jus- 
tice and allocation of scarce resources. Future research, 
to define proper use of electronic fetal monitoring may 
disclose additional issues. l i 

13. Under present methods of application electronic 
fetal monitoring increases the cost of obstetric services, 
though not by a large amount. These costs must. be 
considered against the economic savings and benefits 
generated by electronic fetal monitoring. The devel- 
opment of more reliable estimates of these benefits 
must await definitive studies of the impact of electronic 
monitoring on perinatal morbidity and mortality. 

14. Courts of law should recognize that intrapartum 
hypoxia is only one of many potential factors involved 

in the development of handicaps and perinatal death 


and that current research and clinical data do not allow. 


comprehensive definition of antepartum and intra- 
partum risk or of means to reduce risk of adverse out- 
come. i 


Recommendations for current clinical practice 


The Task Force recognizes that pregnant women 
and those who attend them are new confronted with 


decisions regarding optimum intrapartum care which : 
must necessarily be based upon incomplete informa- ` 


tion. The conclusions reached by the Task Force do, 
however, provide a basis for the following recommen- 
dations for current obstetric practice: 


1. The electronic fetal monitor or any other tech-. 


nology should never be a substitute for clinical judg- 
ment. Electronic fetal monitoring is only one method 
of fetal assessment. ` 

2. Proper use of both intermittent auscultation and 
continuous electronic fetal monitoring in both high- 
and low-risk pregnancies should at the outset include a 
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discussion with the patient of her wishes, concerns, and 

questions concerning benefits, limitations, and risks of 

fetal monitoring. Women should have the opportunity 

to discuss the use of all forms of monitoring during the 

course of prenatal care and again upon admission to’ 
the labor suite. 

The use of all forms of monitoring should be accom- 
panied by supportive and knowledgeable personnel 
who are attentive to the patient’s expectations regard- 
ing. the conduct of her labor. Hospital personnel 
should be cognizant of the potential impact of elec- 
tronic fetal monitoring upon family-centered child- 
birth. 

3. Periodic auscultation of the fetal heart rate is an 
acceptable method of assessment of fetal condition in 
pregnancies at low risk of intrapartum fetal distress. 
Interpretation of zusculated fetal heart rate data 
should include an understanding of the relationship of 


- fetal heart rate changes to uterine contractions. Al- 


though the Task Force finds no evidence that elec- 
tronic fetal monitoring reduces morbidity and mortal- 
ity in low-risk pregnancies, it recognizes that under 
certain circumstances mothers or physicians may 


‘choose to use electronic fetal monitoring even in low- 


risk situations. i 

4. The use of electronic fetal monitoring should be 
strongly considered in high-risk pregnancies. Some of 
the high-risk situations may include: (1) low birth 
weight, prematurity, postmaturity, and intrauterine 
growth retardation; (2) medical complications of preg- 
nancy; (3) meconium staining of the amniotic fluid; (4) 
intrapartum obstetric complications; (5) use of oxytocin 
in labor; and (6) the presence of abnormal auscultatory 
findings. 

The medical record should reflect careful considera- 
tion of the benefits and risks to each individual, includ- 
ing a discussion of the indications for electronie fetal 
monitoring with the patient. 

5. Since unexpected risk factors may arise during 
labor in patients without prior evidence of risk, all 
hospitals and birthing centers providing maternity care 
should have the necessary trained staff and equipment 
to assess carefully the status of each fetus in labor and 
to take appropriate action. 

6. In order that electronic fetal monitoring be used 
appropriately, the medical profession and others 
should encourage, through their various educational 
modalities, a thorough understanding of the principles 
and procedures of intrapartum fetal heart rate assess- 
ment, by all persor.nel responsible for the care of preg- 
nant women. Special attention should be given to the 
benefits, limitations, and risks of each mode of assess- 
ment. Acquisition of expertise in the use of continuous 
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fetal heart rate and intrauterine pressure datz requires 


thé opportunity for supervised practical train nz in the 
interpretation of monitor tracings, use of sca.p blood 
sampling, and the integration of such data inte the clin- 
ical setting. 

7. ‘The use of fetal scalp blood pH deternrnation is 
strongly encouraged as an adjunct to electrozic fetal 
heart rate monitoring. 

8. Attention to the known potential hazarcs of elec- 
tronic fetal monitoring shovld accompany its use. 
Placement of the fetal scalp electrode and intrauterine 
pressure catheter should. be performed wih àtten- 
tion to aseptic and atraumatic technique. P--longed 
supine position of the.mother should be avotz ed, and 
maternal mobility should not be unnecessarily .imited. 

9. Hospital personnel should be cognizant cf the po- 
tential impact of electronic fetal monitoring upon 
family-centered childbirth. Family-centered zare and 
‘indicated intrapartum fetal monitoring are nzt mutu- 
ally exclusive. Maternity services should be encouraged 
to integrate concepts of family-centered care ith care 
of women who are electronically monitored. 


Recommendations for future research 


I. Research into the effect of hypoxia upon zhe de- 
veloping fetus and neonate should be encoura sed. The 
long-term neurologic sequelae of intrapartum xypoxia 
are of particular importance. Specific attentio1 should 
be directed to the prognostic value of various rrodes of 
fetal assessment-during labor. 

2. Identification of risk factors for intraparw zm fetal 
distress that may be successfully managed wich elec- 
tronic fetal monitoring is of critical importance. Addi- 
tional epidemiologic research should be encourzged to 
develop clinically useful measurements of rick which 
would assist in early identification of patiects who 
might benefit from electronic fetal monitoring 

3. Additional carefully designed and executed ran- 
domized clinical trials of electronic fetal monitoring in 
various Categories of high-risk patients shoulc Ee con- 
ducted. Such trials should be based on risk Factors 
identified in studies such as those suggested in the pre- 
ceding recommendation and should be coordir ated at 
the national level to provide optimum benefit trom the 


data acquired. Low birth weight has already been iden-: 


tified as one such risk factor. Fetal scalp pH assessment 
should be included in these studies. 

4. The development of noninvasive methacs and 
equipment to assess fetal well-being accurately, both 
antepartum and intrapartum, is essential. 

5. Investigation of additional techniques c7 intra- 
partum fetal assessment, e.g., fetal electroencephalog- 
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raphy and behavioral states, fetal respiration, and con- 
tinuous assessment of fetal acid-base values and oxy- 
genation, should be encouraged. No technologic inno- 
vation tc assess fetal health and distress should be in- 
troduced into clinical practice without carefully de- 
signed and executed clinical evaluations which ingade 
randomized trials of the potential risks, benefits, and 
limitations. : 

6. Further studies of the variables affecting the rela- 
tionship between electronic monitoring and cesarean. 
section and its complications are necessary and should 
be encouraged. í 


Comment 


Many changes in obstetric practice and in society’s 
attitude toward childbirth have occurred during the 
past decade. Rising interest in family-centered child- 
birth, concern about health care costs, increaséd par- 
ticipation of patients in medical decisions, and a na- 
tional and individual desire for maximum fetal safety 
have all contributed to the current medical and public 
dialogue about electronic fetal monitoring. The Task 
Force report represents an effort to provide a consen- 
sus basis for current use of intrapartum monitoring 
and to suggest future research areas, 

Several of the conclusions and recommendations 
bear emphasis. The electronic fetal monitor is clearly a 
screening and not a diagnostic tool. The usefulness of 
electronic fetal monitoring like any screening proce- 
dure, will depend upon the population to which it is 
applied and upon any risks inherent in its use. It is 
apparent from the report that both the appropriate 
population and the magnitude of any inherent risks 
have not yet been fully identified. Specifically, should 
monitoring be applied to all or only selected laboring 
patients? Which risk factors are especially likely to lead 
to intrapartum distress? Conversely, what is the risk 
that an “inappropriate” cesarean section will be done 
because of data generated by continuous monitoring? 


- There are simply no clear answers to any of these 


questions, and this becomes obvious in the Task Force. 
report. Until better answers are available, the Task 
Force conclusions and recommendations for current 
clinical practice provide a reasonable basis for indi- 
vidual patient management. 
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The role of a trial of labor with a positive 


contraction stress test 


JOHN M. BISSONNETTE, M D. 
KATHERINE JOHNSON, R.N. 5 
CHRISTINE TOOMEY, R.N. 
Portland, Oregon 


During a 28 month period 812 patients unce want antepartum FHR testing. Twenty-eight patients 
had a positive CST. There were two antep iri m fetal deaths and 11 patients had a cesarean’ 

~ section without a trial of labor. Fifteen patierrs ^ad a trial of closely monitored labor (continuous 
FHR and fetal scalp blood sampling when Actcated) and 11 of these (7396) were delivered 
vaginally. The CST records were examinec f»-: per cent late deceleration, baseline FHR, presence 
of FHR acceleratioris, duration of the laten. y period (time from onset of contraction to onset of 
deceleration), and amplitude of deceleratio 1. The absence of accelerations (nonreactive CST) and a 
latency period of less than 45 seconds bot! predicted persistent late deceleration during labor or 
fetal death in utero but statistical significan -e ^as found only fcr the latter parameter. (AM. J. 


OBSTET. GYNECOL. 135:292, 1979.) 


PUBLISHED REPORTS indicate that 56% =f pa- 
tients with a positive contraction stress test (ST) are 
delivered by cesarean section without a trial o` moni- 
tored labor. This is somewhat surprising in view of the 
experience with patients who are allowed = --al of 
labor. Just over half (57%) have developed lzte decel- 
erations during the subsequent labor and E2Z. have 
been delivered vaginally. ' 

Braly and Freeman" have analyzed the CST in pa- 
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tients allowed a trial of labor and have shown that in 
the absence of fetal heart rate (FHR) acceleration (20 
bpm above baseline) all either had a fetal death in utero 
or developed late decelerations during labor. Data ob- 


, taired in primates? indicate that there is a direct rela- 
.tionship between the latency period (the time which 


elapses from the onset of a contraction and the onset of © 
the late deceleration) and the level of fetal oxygenation . 
(Po, or percentage of saturation) in utero. The pro- 
posed explanation of this relationship is that fetuses 
who are more hypoxemic will demonstrate the decel- 
eration at an earlier time after the onset of interference 
with intervillous blood flow associated with the con- 
traction. These same authors? have shown, in pri- 
mates, that the amplitude of the deceleration is greater 
in fetuses who- are more hypoxemic. 

We have noted that the majority of our patients who 
underwent a trial of closely monitored labor (continu- 
ous FHR and fetal scalp blood sampling. when indi- 
cated) were delivered successfully vaginally. According- 
ly, we have reviewed our experience with the positive 
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CSTi inan effort to learn vihich, ifa any, paraméter (per T Er 
cent late deceleration baseline FHR, presence or. abes. 
sence of accelerations, duration of the latency period, 


or amplitude of the decelerations) would satisfactorily 


serve as a predictor of the fetal status during. a: sub- 3 


eeu labor. 


Methods: 


E 


"This study was retrospective | in'its design. Tewens l 
April 1,' 1976, and July 31, 1978, 812 _patients were. 
tested with antepartum FHR „monitoring. During this ' 


28 month period there were, 4,795 deliveries on the 


single University Hospital service, so that the moni- ' : 
tored group represents 17% of patients delivered. 


Twenty-eight patients (3.4%), developed a positive 


CST according. to definitionis which have been pub- . . E> 
lished.» 1% H One patient had two positive CST studies ` 


and the remainder one ‘each. "The CST records; the 


patients’ charts, and FHR records in labor were re- p 
viewed.’ CST records were’ analyzed for: “duration of i 
the test (beginning with onset of the first contraction), | i 
number of contractions and. number .of contractions E 
associated wih à late deceleration, baseline FHR, num- | 
ber of accelerations (defined as at least 15. bpm: above -> 
baseline at the peak, over at least a 15 second duration), E 
duration of the latency period (Fig. .1),:and amplitude e 
of zhe deceleration in bpm, Since all the CST studies _ i 


were.made. with a commercially available fetal’ monitor | 


with am. abdominal ultrasound ‘source - (Model. 111 M 
Corometrics Medical Systems, Ihc., Wallingford, Con-: ' 
nectit) the beat-to-beat variability was not analyzed. 2d 
|. The mean and S.E:M: of : the latency. period and’ : 

7 amplitude ‘of deceleration were calculated for each. 


- CST anda single value was used for each patient when - 
the data was grouped: 


Intrauterine growth retardation (IUGR) v was defined : 
as a birth weight more than 2 S.D. below the: mean for. 
the geographic area. Criteria for FHR patterns | in. : 


labor were. based on published reports.!^ 35 - 


D 


Results 


Of the 28 patients: with a positive cst. u had à. 
cesarean. section. without a trial: of labor: two. of ne pe 


` patients had a breech presentation. The clinical data of 


the remaining 17 patients are given in "Table T. Tliere 


were two antepartum fetal deaths. Case 1 had two CST 


studies 4 days and 1 ‘day prior tó fetal death. These - 
were initially read as suspicious, but review at thé time | 
of fetal death (this was the first patient seen with a 
positive CST) and for this study confirmed that the. 


tests were, indéed, positive. | Patient 29 was at 27. 5. 


weeks’ gestation and in view, of satisfactory maternal 24' . 


Hour urinary estriol levels a decision was made not to 
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e Eig. 1.-CST record from patient No. 29 demonstrating the ` 


method uséd to measure pe latency period. 


indue labor. Fetal ‘death: occurred 4 days after the f 
positive CST. i 2 : 
"The remaining 15 patients ‘aadérwent a trial of labor 


„Within 24 hours of the positive CST. ‘Labor was induced | 


with intravenoüs oxytocin with or without amniotomy. - 
,, Eleven patients, were delivered „vaginally, all with 5 
` minute Apgar scores. of. 7 or greater. Only one patient 
. had a low. 1 minute Apgat (case No. 18) and this fòl- 


-lowed a forceps ‘rotation from the occiput posterior ', 


position. “Two of these 3l patients (cases Nos. 18 and“. 
'94) developed late decelérations i in labor at a time when 
‘cervical dilatation and. fetal station permitted scalp . 
; blood sampling. Both’ had: satisfactory values (pH > - 
2.7.25) and good Apgar scores at delivery. Two patients 
(cases Nos. 13 and 20) developed severe variable decel- 
; erations in labor but satisfactory scalp blood values led ` 
to vaginal, delivery of nondepressed infants. The re- 
maining s seven patients did not show pathologic heart 
Tate patterns. in labor and, ‘therefore, did not require 

7 fetal blood sampling. Four of the 15 patients allowed a 

_ trial of labor: developed. late decelerations or a mixed 

. pattern of láte déceleration with severe variable decel- 
erations in early labor- before. scalp blood could be ob- 

| tained (in case.No. 31, the late decelerations were seen 
in twin B, the twin who had hàd tlie positive CST) and 
‘cesarean sectiori was performed. All had satisfactory 


' Apgar scores at. 5 minutes, although three of the five ` 


"infants-(three of the four pregnancies) had low Apgar’: 
* scores at 1. minute. All infants subsequently did well. 

' In an, effort to determine which: parameters of the 
“CST may. predict the. fetal status during a subsequent ~ 
trial of labor the patients were first. divided into three 
erp 0) those who had; cesarean section prior toa ` 


u 
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Table I. Clinical dab in patients who were zlI-wed a trial of labor c or who had a fetal death - 
in utero prier to labor : 


















Fetal 















Gesta-. | Feta. FHR M. 
Case Maternal tonal weigh: pattern scalp.blood | Mode of | Apgar-score . Neonatal 
No. * indications . age (wh) (gm; in labor . ` | (pH units) delivery 1aniní5 min outcome 

















1 Severe pre-eclampsia, 34.5 150 -— — Vaginal 0/0 Antepartum A^. 
suspected IUGR E i fetal: death 
8 Class A diabetes, mild 38.5 28 5 Normal. — Vaginal .9/10 Discharged well 
pre-eclampsia i D. oy! 
9 Suspected IUGR 40 2,5-C Late decelera- — Cesarean . 5/9 IUGR, dis- : 
: $n tions, severe section charged well 
- variable de- 
WES o à celerations . : ; 

10 Suspected IUGR 38 2,5°C Normal — Vaginal ~ 9/10 Discharged well 
1l] Class A diabetes, pro- 43 2,977 Normal — Vaginal 9/10 Discharged well 
longed pregnancy . f aa a 
12 Class A diabetes, 40 97 C Late decelera- — Cesarean 5/9 Discharged well 

' chronic hyper- tions section 
tension : à i : 
13 Prolonged pr egnancy 43 3,04C — Severe variable 7.30 Vaginal 8/10 Discharged well 
: decelerations f i 
15 Suspected IUGR 40.5 2,8.£ Normal — Vaginal 8/9 Discharged well 
18 Chronic hypertension, — 40 3,7°C Late decelera- 7.29 Vaginal 4/7- Hypoglycemia, 
hydramnios tions, vari- 7.38 s hyperbili- 
able deceler- 7.98 rubinemia, 
ations 7.27 discharged 
: 3 2l i well 
19 Suspected IUGR 40 2,45C Variable decel- — Vaginal 9/9 IUGR, dis- 
erations i charged well 
20 Suspected IUGR 35 1,69€ Severe variable 7.32 Vaginal 8/8 Meningomyelo- 
à ME decelerations cele 
21 Mild pre-eclampsia, 39.5 2,15C Baseline brady- , = Vaginal 9/9 IUGR, dis- 
: suspected IUGR ‘cardia - i ] charged well 
23 Suspected IUGR 42 3,28C Variable decel- 7.40 Vaginal 8/8 Discharged well 
erations 
24 Heroin addiction 38 2,53€ Late decelera- 7.30 Vaginal 8/8 Discharged well 
tions i 
29 Severe pre-eclampsia 28°. TIE — — Vaginal 0/0 Antepartum 
j ae ; : : fetal death 
30 Suspected IUGR 32 €5C Late decelera- — Cesarean 3/7 IUGR, dis- 
; vh tions, severe section charged well 
. variable de- 
; NEN . : , celerations ; : f 
31 Chronic hypertension, 34 A 1,43¢ - Late decelera- Cesarean A 8/9 IUGR twin B,. 
previous fetal death, B1,Bt tions twin B section B 8/9 ‘both dis- 


twins, süspected 
` IUGR twin B , 


charged well 





*Patients are listed in the chronological order n-waich they developed.a positive CST. 


trial of labor, (2) those who tolerated labor v ithout late 
decelerations, and (3) those who either Fai a fetal 
death in utero or developed late deceleratiors during 
labor. The data are presented in Table II. The dura- 
tion of the CST (about.40 minutes) was the seme in all 
three groups. No differentiating patiern wes xpparent 
in the per cent of contractions which are folcwed by a 
late deceleration. in the baseline FHR ~ in the 
amplitude of the deceleration. "This was trce zoth for 
the mear: values and when examined indisicually for 
groupings above or below an arbitrary cutcft point. - 
Two parameters appear to separate these patients 
who tolerated labor without persistent late Ce«e eration 


from those with late decelera ation or a fetal death in 
utero, the presence or absence of acceleration during 
the CST and the duration of the latency period. It can 
be seen in Table II that'seven of nine patients who did 
not develop late deceleration in labor had accelerations 
and the latency period of this group was 50.9 + 1.6 
seconds. In contrast, only three of eight patients who 
had late deceleration in labor or a fetal death showed 
accelerations and the latency period was shorter 
(43. 4 x 5.0 seconds). he 
Accordingly, we have examined how these two pa- 
rameters, presence or absence of fetal accelerations 
and duration of the latency period, served as predictórs 


€ 
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Table II. Analysis of CST parameters* , 
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` Late de- 
celeration (%) 


Duration 


Patients of test (min) 


No trial of labor (11) ` © 4097 74.7 
- : +6.1 x4.7 
No late decelerations 39.7 68.4 
during labor (9) i +40 ` £5.3 
Fetal death in utero or per- 42.9 69.5 
sistent late deceleration £5.6. +8.2 
in labor (8) ` 






Baseline 
FHR (bpm) 

















FHR acceleration 
presintlabsent 


Latency 
period (sec) 


Amplitude 
deceleration (bpm) 





148.9 . ^ 5/6 '^ 504 18.5 
+4,1 ; f +3.5 +2,5 
140.0 7/2 50.9 14.1 
+1.9 x16 . x2.6 
147.1 3/5 43.4 15.7 
x8.9 +3.0 


+5.0 





*Grouped data from the parameters which were analyzed in the positive CST. Numbers in parentheses refer to ‘the number of 


patients: Values are mean + S.E.M. with the use of a single yalue 


deceleration. | 


of fetal performance in subsequent labor. These data 
are shown in Table III: Seventy per cent of patients 


with FHR accelerations labored without late decelera- ` 


tions, whereas only 29% of patients without accel- 
erations failed to go on to either fetal death or late 
decelerations in labor. 


difference is not significant (x? = 2.84, p > 0.05). Nor- 


malized to a 40 minute test period, the average number ` 


of accelerations in the 10 patients who showed this pat- 
tern was 3.6, with a range of 1.3 to 6.7. No difference 
was observed for the seven patients who labored with- 
out late decelerations (3.4 accelerations per 40 minutes) 
compared to the three who developed late decelera- 
tions (3.9 per 40 minutes). . 

The.duration of the latency period served as a more 
accurate prediction of fetal status during a subsequent 
labor. Eighty-two per cent of patients with a latency 
period of 45 seconds or longer tolerated labor without 
late decelerations. All six patients whose latency peri- 
ods averaged less than 45 seconds developed late decel- 
erations in labor or had chad a fetal death (Table III). 
This difference is significant (d = 10.43, p < 0.01). 

Comment 

This study suffers from the inherent problems asso- 
ciated with retrospective analysis. It may be argued that 
in the absence af random selection the most severely 
affected infants had an elective cesarean section and 
this would explain our high rumber of vaginal de- 
liveries (11 of 15) in those patients given a trial of labor. 


The data of Table II do not indicate this, since five of 


11 patients with no trial of labor had FHR accelerations 
during the CST and their latency period (50. 7 seconds) 
was the same as the patients who did not develop late 


decelerations i in labor. However, in the absence ofa trial ` 


of labor the outcome in this group must remain inde- 
terminate. The data on the patients allowed a’ trial.of 
labor do support ‘what has been previously shown, =" 
ramely, that a minimum of half these patients will be 
celivered: of healty infants vaginally Based on our 


. While this shows a trend, the | 


- celeration is not significant (x? = 


for each patient for the latency period and the amplitude of 


Table III. Pattern of CST as a predictor of fetal 
status during a trial of labor* 












No. with late No. with- 
deceleration or out late 
fetal death in utero | decelerations 






Pattern 


FHR accelerations 


Present ` . 10 .9 7 

Absent- : 7 5 ES, 
Latency period: - 

245 sec M 2 *- 29 

«45 sec 6 6 Q 


*The trend shown with the presence or absence of FHR ac- 
2.84 p > 0.05) but the differ- | 
ence seen, with a latency period z 45 seconds compared to 
that «45 seconds. does achieve significance (x? = 10.43, p < 
0.01). : : 


experience and that reported to date we would think it 
reasonable to allow a trial of closely monitored labor in 


patients with a positive CST. 


Braly and Freeman" have reported on 12 patients 
with a positive CST and no accelerations of the FHR 
during the test (nonreactive CST). Six of these had an 
antepartum ‘or intrapartum fetal death and the. re- 
mainder developed late decelerations in labor. Wt have. 


observed seven patients with the nonreactive CST and 


two of these tolerated labor (cases Nos. 8 and 10) with- 
out decelerations and the infants had good Apgar 
scores. The latency period for these two cases were 
56 +5 (mean + S.E.M.) and 55 + 10, respectively. 
‘In this retrospective analysis the duration of the la- 
tency period has served as a more accurate (and statisti- ' 
callv significant) indicator of fetal status. Of the six pa- 
tients with a short latency period («45 seconds; 
mean + S.E.M. = 36 + 2.4 seconds), one had an an- 
tepartum fetal death and the remaining five all devel- 
oped late decelerations in labor. In contrast, nine of 11. 
patients in whom. the latency period equaled or ex- 


‘ceeded 45 seconds tolerated labor without late decel- 


erations. However, in view of the fact that the data 
reported here and previously by Braly and Freeman” 


296 Bissonnette, Johnson, and Toomey 


involve a small number of cases, it would ay pear that 
no parameter in the positive CST has been zleárly es- 
tablished as a predictor of fetal performance: ir. labor. 
We would suggest that the positive CST is ar excellent 
indicator of fetuses at risk for fetal Ceath; cespite, in 
general, timely intervention, the stillbirth ra e in pub- 
lished reports!^!! plus this study is €6.4/1,C00. How- 
ever, it would appear that the positive CST does not 
indicate the mode of delivery which should De ünder- 
taken. : 

Finally, we have avoided the use of the te-m “false- 
positive CST" which is often defined as th= positive 
CST associated with no late : decelerations in labor, 
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whereas the "true-positive CST" is assigned to cases in 
which there is a fetal death in utero or late decelera- 
tions in labor. This is based on our reported experi- 
ence. Two patients developed late decelerations, but 
the fetal scalp blood.did not reveal acidosis and vigor- 
ous infants were delivered vaginally. Are these "true" 
or "false" positive CST's? Also, among both patidfits 
who: were delivered vaginally and in those who re- 
quired cesarean section because of the FHR pattern in 
early induced labor, a number showed severe variable 
deceleration. Again, are these to be designated as a 
"false" or "true" positive CST? 
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Pregnancy in the underweight woman 


Course, outcome, and growth patterns of the infant 


LAURA E. EDWARDS, M.D. 
IRENE R. ALTON, M.S., R.D. 
M. ISMAIL BARRADA, M.D. 
ERICK Y. HAKANSON, M.D. 
St. Paul, Minnesota 


The cbstetric performance and pregnancy outcome of 354 underweight patients were compared 
with matched contro! subjects of normal weight. The growth patterns of their infants were also 
compared. The underweight women had significantly higher rates of cardiac/respiratory problems, 
anemia, PROM, and endometritis but were less prone to develop pre-eclanpsia. Prematurity and 
-low Apgar scores were significantly more frequent in the infants of underweight women. There was 
no difference in the frequency of IUGR and in perinatal mortality rates. The mean birth weight of the 
infants of underweight women was 231 grams less than that of infants of control subjects. 
Underweight women, particularly if they were anemic, had a higher incidence of low-birth-weight 
infants despite adequate weight gain. AGA infants of underweight women were more likely to be 
below the twenty-fifth percentile for weight correlated with length by 12 months of age. (Am. J. 


OBSTET. GYNECOL. 135:297, 1979.) 


THE woman who is underweight prior to becoming 
pregnant has been identified as being at risk for the 
delivery of a low-birth-weight (LBW) infant. ? There 


have been few studies, however, that have dealt with ' 


the pregnancy course and maternal and fetal outcome 
of the underweight woman. 

The present study compares the frequency of peri- 
natal complications between women who are 1096 or 
more below standard weight for height'at the onset of 
pregnancy and matched control subjects who are of 
normal weight for height. The growth patterns of in- 
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fants of these women during the first year of life are 
also compared. 


Materials and methods 


Charts of all 6,820 women who were delivered at St. 
Paul-Ramsey Hospital from 1969 through 1976 were 
reviewed. Prepregrant weights, obtained by question- 
ing the patient at the first prenatal visit and recorded 
on prenatal records, were reviewed to determine un- 
derweight status. If prepregnant weight was not re- 
corded, outpatient records were searched for ver- 
ification of weights prior to pregnancy. Data were 
complete for analysis in 6,538 (95.896 of the total de- 
liveries). There were 374 women (5.5% of the total de- 
liveries) whose prepregnant weights were 1096 or more 
below standard weight for height according to the Met- 
ropolitan Life Insurance Tables. Twenty women with 
repeat pregnancies during the study period were 
excluded. 

The study population consisted of the remaining 354 . 
underweight patients. Each underweight patient was 
matched with a normal-weight control subject for age, 
race, parity, socioeconomic status, and excessive smok- 
ing (more than one pack per day). Matching patients 
whose dates of delivery were closest to those of the 
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Fig. 1. Prenatal complications in underweight patients and 
control subjects. 


Table I. Total weight gain during pregnancy 













354 
underweight 
patients 


354 
control 
subject: — 





Total weight gain 
(Ib.) 






«I2 16 1.5 21 5.9 

12-24 130 35.7 130 35.7 

25-36 145 41.0 126 35.6 

37-48 48 13.6 56 15.8 

48 10 2.8 20 5.7 
Unknown 5 1.4 


1 3.3 





study cases were selected as control patients. 

Obstetric and family history, prenatal course, in- 
trapartum events, and postpartum course, as well as 
total weight gain during pregnancy and rate of gain by 
trimester, were reviewed. Low rate of weight gain was 
defined as less than 14 pounds total gain during the 
first trimester and less than 2 pounds per month dur- 
ing the second and third trimesters. 

Charts of delivered infants were reviewed for. new- 
born pathology and neonatal course. Prematurity was 
definéd as less than 37 completed weeks of gestation. 
The criteria of Usher and McLean? (two standard de- 
viations below the mean for gestational age) were used 
to define intrauterine growth retardation (IUGR). 
Weights, lengths, and weights correlated with length at 
birth and at 6 and 12 months of age were plotted on the 
National Center for Health Statistics growth charts. 
These recently published charts, based on data repre- 
sentative of the total United States population cf in- 
fants, provide a more accurate assessment of growth 
patterns than those previously available. 

Each of the 354 underweight women was paired with 
her respective match for each complication or condi- 
tion in the mother or infant. The hypothesis that no 
difference in the frequency of complications existed 
between underweight and normal-weight patients was 
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tested with the chi-square matched pairs test of sig- 
nificance. The hypothesis that no difference in the fre- 


‘quency of infants below the twenty-fifth percentile be- 


tween the two groups was also tested with the chi- 
square test. 


Results * 


The ages of the study group ranged from 13 to 38, 
with a mean age of 20.4; 95.5% were 16 to 34 years of 
age, 2.5% were 15 or younger, and 2.0% were 35 years 
or older. T 

The racial distribution in both patients and controls 
was: white, 80.8%; black, 11.9%; Mexican-American, 
3.7%; native American, 2.8%; other races, 0.8%. 

With respect to parity, 52.8% of the study patients 
were primiparas, 42.1% were multiparas with parities 1 
to 4, and 5.1% were grand multiparas. 

Ninety-three study patients and their control subjects 
smoked one pack or more of cigarettes per day; 261 
study patients and their control subjects did not smoke 
or smoked less than one pack of cigarettes per day. 

A review of past obstetric’ histories revealed that 
none of the underweight patients, compared to 3.4% of 
their controls, had been previously delivered of an in- 
fant weighing 4,000 grams or more (p = <0.01). There 
was no difference in the incidence of other pertinent 
past obstetric events between the study and control 
groups. 

The incidence of prenatal complications that were 
found to occur.at significantly different rates in the two 
groups is shown in Fig. 1. Anemia occurred more 
frequently in the underweight patients, whereas pre- 
eclampsia occurred less often (4.5%) compared to con- 
trol subjects (9.0%). Women who were severely under- 
weight prenatally (20% below standard weight for 
height) were studied separately for the incidence of 
pre-eclampsia. None of these 15 severely underweight 
women developed pre-eclampsia. 

No difference in the incidence of hyperemesis, an- 
tepartum hemorrhage, hypertension, psychiatric prob- 
lems, or urinary tract infections was observed between 
the two groups. 

Total pregnancy weight gain in the underweight 
women and their control subjects is shown in Table I. 
Very low weight gain (< 12 pounds) occurred less fre- 
quently in the underweight women (4.5%) than in their 
con:rol subjects (5.9%). This difference, however, was 
not significant. There was no difference in the distri- 
bution of other weight gain categories between the two 
groups, Further analysis of rate of weight gain by 
trimester showed that 12.7% of the underweight 
women and 17.7% of the control subjects gained less 
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Fig. 2. Intrapartum and postpartum complications in under- 
weight patients and control subjects. 


than 1% pounds during the first trimester. In the sec- 
ond trimester, 12.3% of the underweight women, 
compared to 15.7% of the control sukjects, gained less 
than 2 pounds per month. Low rate of weight gain 
during the third trimester occurred in 31.8% of the 
underweight women and 30.8% of the control subjects. 
None of these differences in rate of weight gain was 
significantly cifferent. 

Fig. 2 displays the incidence of intrapartum and 
postpartum complications that were found to occur at 
significantly different rates between the two groups. 
Premature rupture of membranes (PROM) and endo- 
metritis occurred more frequently in the study pa- 
tier.ts; postpartum hemorrhage occurred less frequent- 
ly. The incidence of fetal distress during labor, 
chorioamnionitis, forceps or cesarean section de- 
liveries, cervical lacerations, placental abnormalities, 
puerperal morbidity, or wound/epis:otomy infection 
was not different between the two groups. 

Morbidity in infants of underweight patients and in- 
fants of control subjects is shown in Fig. 3. Delivery 
before 37 completed weeks of gestation occurred in 80 
(23%) of the infants of underweight women, compared 
to 48 (14%) of the controls. This difference was sig- 
nificant (p = «0.01). , 

Low Apgar scores (< 7 at 5 minutes) occurred sig- 
nificantly more often in the infants of underweight pa- 
tients. IUGR occurred in seven of the infants of under- 
weight women and four of the infants of normal weight 
women. This difference was not significant. Delayed 
development, indicated by Denver Developmental 
Screening Test results performed at 10 to 12 months of 
age. was found in five of 57 infants in the study group, 
compared to none of the 41 infants screened in the 
control group. There was no difference in the inci- 
dence of perinatal death, respiratory distress syn- 
drome, IUGR, or the need for maragement in the 
neonatal intensive-care unit between infants of under- 
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Fig. 3. Infant morbidity in underweight patients and control 
subjects. 


weight women and infants of normal-weight control 
subjects. There were 10 perinatal deaths in the study 
group compared with four in the control group. This 
difference, however, was not significant. 

Birth weights of the infants of underweight patients 
are compared with those of their control subjects in 
Table II. The mean weight of infants of underweight 
women was 231 grams less.than infants of contro] sub- 
jects (2,977 grams compared to 3,208 grams) (p = 


: « 0.001). In addition, underweight women were deliv- 


ered of twice as many LBW infants (<2,509 grams) as 
their normal-weight controls (54 compared to 27, p = 
<0.01). The impact of anemia on birth weight was 
studied separately. The incidence of LBW infants in 
anemic women who were underweight was 17.4% 
compared to 3.6% in anemic women of normal weight. 
This difference was highly significant (p = «0.001). 

The incidence of low Apgar scores in infants of the 
93 underweight women who smoked excessively and 
their normal-weight controls with similar smoking 
habits was studied separately. A significantly greater 
frequency of low Apgar scores was observed in the in- 
fants of underweight smokers (19.3%) compared to 
their control subjects (6.5%) (p = <0.02). There was no 
difference, however, in the incidence of low Apgar 
scores in infants of underweight women and their con- 
trols who did not smoke, or who smoked less than one 
pack per day. 

A separate analysis of the subsequent growth pat- 
terns of appropriate for gestational age (AGA) term 
infants of underweight women and these of normal 
weight controls at birth and at 6 and 12 months of age 
was made. Weights, lengths, and weights correlated 
with length below the twenty-fifth percentile are com- . 
pared in Fig. 4. At birth the percentage of infants 
below the twenty-fifth percentile for weight and length 
was statistically higher in the underweight group. 
When weight was correlated with length, however, 
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Fig. 4. Weight, length, and weighrlength ratios in term AGA infants of underweight patients and 


control subjects. 


Table II. Infant birth weights in underweignt ` 
women and control subjects 










birth weight : 
«2,500 54 15.3 27 7.6 — «0.01 
«3,000 23 6.5 10 2.8 — «0.02 
24,000 11 3.1 16 4.5 NS 
Mean weight 2,977 3,208 «0.001 


there was no significant difference betwecn the two 
groups, indicating that these infants were proportion- 
ately small. At 12 months of age, 31% of th: infants of 
underweight women and 19% of their ccntrols ‘had 
weight-for-length correlations below the tventy-fifth 
percentile, indicating low weight for lengtk. This dif- 
ference was significant (p = «0.05). 
The growth patterns of premature and IUGR in- 
fants were similarly analyzed. Infant of uaderweight 
women in this group had a higher incidence of weights 
and lengths below the twenty-fifth percenti e through- 
out the first year of life. However, none of taese differ- 
ences was significant with the exception c? length at 
birth (p = «0.001). Analysis of weight correlated with 
length indicated that 28% of the premature or IUGR 
infants of underweight women were belov the twen- 
.ty-fifth percentile by 12 months of age, ccmpared to 
17% of the control subjects. This differerce was not 
significant. 


Comment ; 


The results of the present study have shown that 
women who enter pregnancy with a weightthat is 10% 
or more below the standard for height ar- at, greater 
risk for developing a number of perinatal complica- 


tions. The most striking consequences are increased 
rates of prematurity, LBW infants, and low Apgar 
scores. , 

Weight gain during pregnancy and prepregnant 
weight have been shown to be the two strongest de- 


_ terminants of infant birth weight with the exception of 


gestational age.” ® Our data suggest that underweight 
status prior to pregnancy is a more important deter- 
minant for the delivery of LBW infants than weight 
gain during pregnancy. A twofold increase in the de- 
livery of LBW infants occurred among underweight 
women despite adequate total weight gain for the du- 
ration of pregnancy as well as appropriate rate of 
weight gain by trimester. Furthermore, underweight 
women and normal-weight control subjects who gained 
less than 12 pounds were delivered of LBW infants 
with equal frequency. 

These results are in contrast to those of Niswander 
and Jackson,’ who used data from the Perinatal Col- 
laborative Study to rank 32 conditions in hierarchy of 
importance as birth weight predictors. They found that - 
weight gain during pregnancy was the strongest pre- 
dictor of birth weight, with prepregnant weight rank- 
ing second, 

: Anemia in combination with underweight status 
prior to pregnancy was found to be associated with a 
fivefold increase in the incidence of LBW infants. Un- 
derweight status and iron-deficiency anemia ‘both 
reflect long-term suboptimal nutritional intake, sug- 
gesting a possible explanation for their apparent influ- 
ence on the frequency of LBW infants. 

An association between underweight status and tox- 
emia was suggested by Tompkins, Wiehl, and Mitchell? 
who reported a twofold increase in toxemia in women 
who were severely underweight (20% or more undtr- 


uu 
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weight) or 20% or more overweight. They also notéd 
an increased risk of toxemia and toxic symptoms in 
severely underweight women who gained weight in- 
adequately during the first and second trimesters. In 
the present study underweight women were less prone 


.1o develop pre-eclampsia than their controls. More- 


over, none of the 15 severely underweight women de- 
veloped pre-eclampsia. ` l - 

-There was no difference in the incidence of IUGR or 
perinatal mortality rates between the study and control 


groups in the present series. This was a somewhat un- ' 


expected finding, since recent studies® 1° have indi- 
cated a correlation between low prepregnancy and in- 
trauterine growth retardation as well as a higher peri- 
natal mortality rate. 

The significantly increased incidence of low Apgar 
scores found in infants of the -study group was ob- 
served only in infants of underweight women who 
smoked more than one pack of cigarettes per day. It is 
of interest to note that the incidence of smoking has 
increased sharply in the last decade among teenage 
girls, a group with continuing comparatively higher 
birth rates. According to recent Center for Disease 
Control reports, nearly one third of 17- and 18-year- 
old girls in the United States currently smoke, and the 
percentage of adolescent girls smoking more than one 
pack per day has tripled." ® This smoking trend, in 
combination with the frequently observed desire of 
adolescents to maintain a slender physique, suggests an 
increasing population of young women entering ‘their 
childbearing years with a less than optimum prognosis 
for successful pregnancy outcome. 

Infants of underweight women in this study showed 
a tendency toward inadequate patterns of growth by 12 
months of age. The gbserved low weights For. length 
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may indicate limited fat reserves and decreased toler- 
ance to illness. Moreover, inadequate physical growth 
may be accompanied by impaired neurologic develop- 
‘ment. Although the numbers were small, the infants of. 
underweight womer in this study showed evidence of 
delayed neurologic development. Leanness in infants is 
apparently influenced by genetic, prenatal, and post- 
natal factors." Weight for length below the twenty-fifth 
percent in term AGA infants of underweight women 
was‘ not significantly increased in this study until 12 
months of age. This suggests that the opportunity may 
be available for nutrition intervention and promotion 
of optimal physical and neurologic gr owth in infants of 
underweight women. : 
Optimal fetal growth and development is dependent 
on the nutritional status of the mother, not only airing 


. pregnancy but for many years prior to pregnancy." 


Although a great deal more needs to be known about 
the determinants of fetal growth, it is clear from the 
present study that, undernutrition before pregnancy 
has immediate and long-term implications for the 
health of the infant. To promote improved pregnancy 
outcome, underweight women should be encouraged 
to attain their ideal weights for height and to improve 
their nutritional habits prior to becoming pregnant. 
The prevention and treatment of anemia in the 
underweight pregnant woman should also be given 
high priority. Finally, smoking, especially in the un- 
derweight pregnant woman, should be strongly dis- 


. couraged. 


The authors thank Nancy Peterson, B.A., and Sheila 
Hurley for their assistance in data collection and statis- 
tical analysis. 
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Effect of maternal nutritional status and 
infant supplementation during lactation on 
postpartum amenorrhea 
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REYNALDO MARTORELL 
ROBERT E. KLEIN 


Guatemala, Guatemala, Central America 


This paper explores the effects of maternal nutritional status and food supplementation ingested by 
the infant on the duration of postpartum amenorrhea. A significant negative association was found 
between the nutritional status of the mother during the third trimester of pregnancy and the length of 
postpartum amenorrhea. A negative association was also found between infant supplementation 
and duration of postpartum amenorrhea. Each of these associations remained significant after 
controlling for the other, suggesting that both factors independently affect the length of postpartum 
amenorrhea, (Am. J. OBSTET. GYNECOL. 135:303, 1979. is i 


NUMEROUS CLINICAL and experimental observations 
suggest that, in addition to lactation,'~* socioeconomic 
factors are associated with the duration of postpartum 
amenorrhea. Several. authors have postulated that 
nutrition could be one of these factors, reasoning 
that the increased nutritional demands of pregnancy 
and lactation are easily coped with in high socioeco- 
nomic groups but not in lower class, malnourished 
women.8 ; ; 

Preliminary work in Guatemala? showed that sup- 
plementing the diets of pregnant and lactating women 
significantly reduced the duration of postpartum 
amenorrhea. However, in this study the infants also 
received diet supplements, and the consumption of the 
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mother and the infant were highly associated. Thus, 
the observed effect of maternal supplementation dur- 


_ing pregnancy on postpartum amenorrhea could be 


entirely due to the effect of supplementing the infant’s 
diet, either by reducing the frequency of suckling or by 
reducing the nutritional drain on the mother during 
lactation, 

This paper examines the effect of maternal nutrition 
and infant supplementation on the duration of postpar- 
tum amenorrhea, in the context of a prospective study 
of food supplementation carried out in a chronically 
malnourished population in rural Guatemala. 


Material and methods 


The subjects were inhabitants of four farming vil- 
lages participating in a longitudinal study of the rela- 
tionship between malnutrition and mental devel- 
opment.'? The primary crops are corn and beans, most 
of which are consumed in the same villages. Within the 
study villages, nutritional status is generally deficient. 
Dietary surveys indicate that daily dietary intake 
throughout pregnancy is: about 1,500 calories and 40 
grams of protein per day. The women in the study 
population are at higher risk of calorie than of protein 
malnutrition. ` : 

Table I presents the significant features of the ex- 
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Table I. Experimental design 









No. of 


communities 


Prolein-calorie 


suppl. 


Atole 2 + + 
Fresco 2 "Sous ; + 
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Nutrient content 


of suppl. per 180 mi* 











Vi. and 







Total calories 
minerals Med. care (Keal) |. 
+ + : 163 11 *. 
+ + 59 € 





*In addition, both preparations contain similar co acetrations of vitamins and minerals. . ' 


Table II. Relationship between length of pez pertum 
amenorrhea and maternal and :nfant indicare 
at nutritional status 





Correlaticr ` No. of 
coefficier£ cases 


V aridble 





Nutrient intake: 
Maternal caloric supplementation NE 
During pregnancy: f —0.07 398 





- During lactation ` —0.04 398 
Home caloric intake (pregnancy) 70.10 339 
Total caloric intake (pregnancy) —0.12* 339 

Infant food supplementation (0-9 ~O.14F 401 
mo.) 

Anthropometry: . . 

Maternal height |^» —0.10 395 
‘Head circumference —0.09 298 
Weight —0.14 160 
Arm circumference —0.18 160 

Infant's weight change (0-9 mo.) - —0.15* 301 

*p « 0.01. 

tp « 0.05. 


tAt 3 mo. after delivery. 


perimental design. One of the two types c£ swople- 
ments—a protein-calorie supplement (Atele. z gruel 
commonly made with corn) or a calorie suzp anent 
(Fresco, Spanish for a refreshing, ccol dra-ks—was 
provided in each of the four participating villages. At- 
tendance at the food supplementation center wzs free 
and voluntary and this resulted in a wide -arge of 
supplement intake in the study population. 

The entire population of the Zour commuzites was 
3,359 in the 1975 census. The total sample fcr zxalysis 
was made up of all mothers i in the four corer nities 
who were delivered between January 1. 1969 ard Feb- 
ruary 28, 1973 (n = 671), and who had beer: ZONowed 
up to January, 1975. However, because reliatle iafor- 
mation on menstruation and lactation was noi zcRected 
prospectively until the end of 1970, we have 5- ospec- 
tive information for only 438 intervals. 

The duration of postpartum amenorrhea za acta- 
tion was obtained prospectively by: monitorriz men- 
struation and lactation every 14 days in all “omen in 
the study population. The duration of po tpartum 


anienorrhea was: defined as the interval (in months) 
between a birth date and the first incidence of two 
menses occurring within a 3 month period. The dura- 
tion of lactation was defined as the interval (in months) 
between a birth daze and weaning. , 
Maternal and infant anthropometry v were obtained at 
regular intervals. This report presents information on 
maternal weight, height, head circumference, and arm 
circumference and on infant weight. i 
Supplement intake is expressed in terms of calories 
because the normal dietary intake appeared to be more 
limited in calories than in proteins. The food supple- 
meatation program has been found to increase vari- 
ability in nutrient intake and to provide a true supple- 


ment to the habitual diets of pregnant mothers." In- 


formation on home diet was obtained through a 24 
hour recall survey done once each trimester of preg- 
nancy. For the present analyses this information was 
summarized for the last two trimesters of pregnancy 
and is expressed as the mean’ home caloric intake. 

Home dietary intake and supplement consumption 
were summed to produce an estimate of total nutrient. 
intake. A total nutrient intake measure is not available 
for infants and lactating women since home diet sur- 
veys were not conducted for these groups. 

Thus; pregnant women are categorized by: (1) the 
number of supplemental calories ingested during 
pregnancy, (2) home. diet caloric intake, and (3) total 
caloric intake. Lactating women are recorded by sup- 
plemental calorie ingestion. 


Resu Its 


General analytic strategies. Two types of postpar- 
tum amenorrheic intervals are distinguished in pro- 
spective studies: the “entirely prospects: and the 
“truncated prospective ' intervals.'? An interval is called 
“entirely prospective” when the start and end of the 
interval fall within the prospective period of data 
gathering. The “truncated prospective” intervals start 
in the prospective period but are truncated by outmi- 
gration or termination of the study. ` 


In order to examine in detail the effect of maternal 
. 
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Table III. Effect of maternal caloric supplementation by trimester of pregnancy and home diet 


on the duration of postpartum amenorrhea 





Controlling for 
maternal characterislics* 






~0.005 
—0.011 


. Simple regression 
" Multiple regression$ 


Caloric supplementation during pregnancy 
First trimester slopet Second trimester slopet Third trimester slopet 


—0.000 
—-0.011 






Home diet slopet 


— 0.006 
—0.013f 


—0,003| 
—0,0034 


*Other variables entered in the multiple regression in addition to caloric supplementation per trimester of pregnancy and 
home diet: maternal morbidity, socioeconomic status, height, head circumference and parity; sex, birth weight, and gestational 


age of the infant. 
tSlope expressed in months per 100 calories. 
iSlope expressed in months per calorie. 


§ After all variables have entered in the multiple regression R? = 1796. Other variables statistically significantly related to the 
length of postpartum amenorrhea were socioeconomic status and parity. 


lp < 0.01. 
{p < 0.05. 


Table IV. Effects of maternal total nutrient intake during the third trimester of pregnancy, and maternal 
and infant supplementation during lactation on the duration of postpartum amenorrhea 












Conirolling 
for maternal Pregnancy: total nutrient 
characteristics” intake (third trimester) slope* 








Simple regression 


~0.003]| 
Multiple regression§ 


—0.0024 


Lectation (0-9 mo.) 









Maternal Infant 
food supplementation slobet food supplementation slopet 
—0.000 —0.004 
0.002 —0.008] 


*Other variables entered i the multiple regression in addition to total nutrient intake and maternal and infant supplementation 
during lactation: maternal morbidity, socioeconomic status, height, head circumference, and parity; sex, birth weight, and gesta- 


tional age of the infant. 
Slope expressed in months per calorie. 
{Slope expressed in months per 100 calories. 


$After all variables have entered in the multiple regression R? = 


20%. Other variables statistically significantly peated to the 


length of postpartum amenorrhea were socioeconomic status and parity. 


lp < 0.01. 
fp < 0.05. 


nutrition, infant supplementation, lactation, and dura- 
tion of postpartum amenorrhea, we will concentrate on 
the entirely prospective intervals. This can be done be- 
cause of the low attrition’ rates (« 1096) and the long 
follow-up of the study sample. Stillbirth and infant 
deaths were excluded from all analyses. 

Entirely prospective information. The mean dura- 
tion of lactation in the four communities is 18 months; 
the mean duration of postpartum amenorrhea is 14 
months. The two variables are highly associated (r = 
0.60, df = 423, p « 0.01). 

As shown in Table Il, a negative association was 
found between the duration of postpartum amenor- 
rhea and measures of nutritional intake (home diet and 
food supplementation) of the mother during preg- 
nancy and lactation and of the infant during the first 


year of life. The magnitude of these associations was : 


similar for both the protein-calorie supplement (Atole) 
* 


and the calorie supplement (Fresco). Hereafter, the re- 
sults of the Atole and: Fresco population are combined 
for presentation. Negative associations were also found 
between the anthropometric measurements of the 
mother and the duration of postpartum amenorrhea, 


and a positive association was found between weight 


gain of the infant and duration of postpartum amenor- 
rhea. In this population there are nonsignificant nega- 
tive associations between weight gain of the infant and 
supplementation of the infant from 0 to 9 months 
(r = —0.05, N = 553, p > 0.05), and between infant 
supplementation and duration of lactation (r = —0.02, 
N = 479, p > 0.05). 

These results suggest that both the nutritional status 


‘of the mother and the food supplement ingested by the 


infant affect the duration of postpartum amenorrhea. 
However, food supplement ingested by the mother and 
by the infant are positively and significantly associated. 
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Thus, it may well be that the observed association be- 
tween maternal nutritional status and the l-ngth of 
postpartum amenorrhea is spurious. We expl»red this 
possibility in two steps. 


Multiple regressions analyses were performed to de- ` 


termine the relative impact of food supplementation 
ingested during the different trimesters of pregnancy. 
Table III presents the results of these analyses. There 
was a significant negative association betweerr arrount 
of caloric supplement consumed by the mother during 
the third trimester and the duration of po.tpartum 
amenorrhea, after controlling for the amour: of sup- 
plement consumed during the Arst two trimesters of 
pregnancy. 

Furthermore, as illustrated in Table III, hcme diet, 
family socioeconomic status, and parity are also sig- 
nificantly associated with the duration of po tpartum 
amenorrhea. Based on the results in Table III, we 
combined calories from both home dietary ircake and 
supplement consumption during the third trimeszer as 
an estimate of total nutrient intake for this per od. This 
measure of total nutrient intake was negatively and 
significantly associated with the duration of -postpar- 
tum amenorrhea (r = —0.219, p < 9.01). Thee results 
suggest that most of the association between -otzl nu- 
trient intake during pregnancy and length of post- 
partum amenorrhea can be attributed to the nutrient 
intake of the mother during the third trim ester of 
pregnancy. 

Next, we examined the relative contrikuticn to 
length of amenorrhea of our measure of total nutrient 
intake during the third trimester of pregnanc as com- 
pared to food supplementation ingested by the mother 


during lactation and that ingested by the infant The - 


lack of information on home diet of the Jactating 
mother and of the infant preclude constructon of an 
estimate of total nutrient intake during this pericd. In 
this regression analysis the supplement consamed by 
the lactating mother, the infant, the estimat- of total 
nutrient intake during the third trimester of preg- 
nancy, and other maternal characteristics were used to 
predict the duration of postpartum amenorraea. 

As shown in Table IV, when all indepencent vari- 
ables were entered into the multiple regressDn 2qua- 
tion predicting duration of pos:partum amemorrhea, 
the association between total caloric intake daring the 
third trimester of pregnancy and length of pecstpertum 
amenorrhea remained statistically significant. Simi- 
larly, the amount of supplement ingested by me infant 
during the first 9 months of lactation continuzd to 
predict postpartum amenorrhea significanty. Thus, 
variables controlled for here, either alone or n combi- 
nation, could not explain either of the original sig- 
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nificant associations. Although the strength of the as- 
sociation between third trimester total nutrient intake 
and postpartum amenorrhea diminished after control- 


` ling for the other variables, suggesting that part of this 


association was due to the intercorrelation between 
total nutrient intake and the other variables, the asso« 
ciation remains statistically significant. * 


Comment 


The data presented here indicate that improved 
nutritional status of the mother during the third 
trimester of pregnancy is associated with a decreased 
duration of postpartum amenorrhea. Food supple- 
mentation ingested by the infant during the first 
9 months of life is also negatively associated with the 
duration of amenorrhea. Each of these associations 
remained significant after controlling for the other. 
The results suggest that both factors independently af- 
fect the length of postpartum amenorrhea. 

The fact that food supplementation ingested by the 
infant during lactation is negatively associated with the 
length of postpartum amenorrhea admits to three pos- 
sible interpretations: (1) if a mother begins supple- 
menting the breast-fed infant's diet the frequency of 
suckling will decrease, reducing the secretion of pro- 
lactin and, as has been postulated, triggering the 
commencement of ovulation; (2) if a mother begins 
supplementing the breast-fed infant's diet the nutri- 
tional demand of lactation will decrease, improving the 
nutritional status of the mother; this alternative would 
support the hypothesis of an effect of nutrition on the 
duration of postpartum amenorrhea; (3) there may 
be an interaction between hormonal and nutritional 
mechanisms. Cases of secondary amenorrhea in young 
women resulting from uncontrolled weight reduction 
have been reported by Lev-Ran.? In these cases, ex- 
tremely low levels of follicle-stimulating hormone were 
associated with the decrease in weight. Even though we 
do not know all the possible relationships between nu- 
trition and the endocrine pattern of the hypothalmic 
pituitary ovarian axis, Lev-Ran's report suggests the 
probability of an interaction. It may well be that this is 
also the case in the interrelationship among nutrition, 
lactation, and postpartum amenorrhea. 

In the analyses reported above, the amount of food 
supplement ingested by the infant during the 9 months 
after birth was usec as proxy for frequency of suckling. 
This is consistent with the observed negative associa- 
tion between infant food supplement ingestion and the 
duration of postpartum amenorrheq. However, if in- 
gestion is a poor proxy for reduced levels of suckling, it 
is impossible to select among the three possible mech- 
anisms reviewed above. i 
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Studies of colloid osmotic pressure in `. 


pregnancy-induced hypertension. 


THOMAS J. BENEDETTI, M.D 
RICHARD W. CARLSON, M.IL, PH.D. 
Los Angeles, California 


Pulmonary edema, although infrequently en=c_rtered, may cause death in severe cases of PIH. ' 
The mechanisms that account for edema in 3Fzxe instances are unclear. With a 
transducer-membrane system to directly meas. re serum COP, 22 patients with PIH were compared , 
to 23 normal pregnant patients at term. In tke P H group the antepartum and postpartum COP 
values were significantly lower (17.9 and 137 ram Hg, respectivaly) than comparable values for the’ 
control group (22.0 and 17.2 mm Hg, respecti“ y). Two patients in the PIH group in whom the 
antepartum COP values were 13,1 and 14.7 rim Hg exhibited clinical and radiographic evidence of 
pulmonary edema. Pulmonary artery wedge-p essure (PAW) recorded in one patient with pulmonary 


edema was only moderately elevated to 18 nr Hg. We believe that serial COP determinations 
combined with pulmonary artery pressure morioring may be helpful to guide fluid therapy in 
Critically ill patients with PIH. (AM. J. OBsTE". ZiYNECOL. 135:308, 1979.) 


PREGNANCY-INDUCED hypertension (PIH) & a zom- 
mon cause of maternal morbidity and deat: n late 
pregnancy. Although intracranial hemorrh:gs and 
cerebral edema as well as a variety of hepatic and renal 
complications are the most common causes of rizternal 
death with PIH, pulmonary edema also causes z sig- 
nificant number of deaths.! However, the mecaitisms 
that account for pulmonary edema have not b-e clar- 
ified. Mobilization of peripheral edema, exces. fluid 
intake, myocardial dysfunction, and reduced & asma 
protein concentration are factors that have been postu- 
lated as contributing to the development of puz.onary 
edema in this syndrome. 
According to'the Starling hypothesis of ca-illary 

fluid exchange, plasma colloid osmotic pressure COP) 
and lymph flow serve to preserve intravascular ve ume, 
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whereas capillary. hydrostatic pressure and permeabil- 
ity are factors that promote egress of fluid from the 
vascular compartment. The COP of a fluid is pro- 
portional to the number of solute particles. The main 
osmotically active protein in serum or plasma is albu- 
min. Under normal conditions, the globulins exert- 
30% or less of the total colloid osmotic pressure. 
Although COP may be caleulated by means of empir- 

ically derived equations from total protein determina- 
tions,? several variables may influence the correlation 
between calculated and directly measured values. The 


development of a rapid and reliable transducer mem- „s. 


brane system to. measure COP on body fluids has facili- 
tated the investigation of fluid balance in patients with 
cardiovascular disturbances.? Therefore, with the avail- 
ability of direct measurement of COP and with the aid 
of the pulmonary artery flow-directed catheter, it is 
possible to assess the effect of changes of these factors 
on fluid balance in the lung. The relationship of the 
plasma or serum COP and the pulmonary artery wedge 
pressure (PAW) may be quantitated as the COP-PAW 
gracient. Under normal conditions the gradient is >8 
mm Hg. Reductions to 4 mm Hg or less have been 
found to be associated with an increased risk of pulmo- 
nary edema.” Evaluation of the COP-PAW gradierit 
in PIH may help explain the development of pulmo- 
nary edema in PIH. The present pilot study was de- 
signed to investigate COP in the antepartum and im- 


^ mediate postpartum period. 
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Fig. 1. Intrapartum and postpartum COP determinations. 


Materials and methods. 


À prospective evaluation was performed of pregnant 
patients with either (1) normal blood pressure and no 
proteinuria in the third trimester (control) or (2) nul- 
lixarous patients with hypertension and proteinuria 
(PIH). In all patients with PIH reported herein, mean 
arterial blood pressure (MAP) measured by sphygmo- 
manometer was persistently greater than 110.mm Hg 





(map K aus +2 HAMM, 


3- e 

and urine protein measured by reagent strips (Albus- 
tix, Ames Co., Elkhart, Indiana) was 2100 mg/dl 
(22+). Twenty-two patients who met this criterion: for 


PIH were identified at the LAC/USC Women’s Hospi- 


tal during a 4 month interval. Twenty-three control 
patients were selected at random from normal patients 
in labor. Whole blood specimens were obtained on 
admission by venipuncture (ambulatory) and again at 6 


to 24 hours post partum (supine). The blood was al: ' 


lowed to clot, the specimens were centrifuged, and the 
serum was decanted. COP was measured in duplicate 
by means of methods previously described.? Reported 
values are means of two determinations. Results of the 
fheasurements were not available to the attending phy- 
sicians for clinical use. All patients with PIH were 
treated with crystalloid solutions (5% dextrose in lac- 
tated Ringer's solution) during the intrapartum and 
postpartum periods. In addition, three patients with 


PIH received whole blood transfusions of 500 to 1,500 
ml. In one patient who presented with clinical and ra- 
diographic evidence of pulmonary edema, and in two 
patients with oliguria (<20 cc/hr) a flow-directed 
balloon-tipped catheter (model 93/113-74, Edwards: 
Laboratories) was positioned in the pulmonary artery. 
Analysis of data was by Student's t test; significant levels 
were taken as p < 0.01. Data are shown as the mean 
(zstandard error of mean). l 


Analysis of data 


The antepartum and postpartum COP values for 
both groups are illustrated in Fig. 1. In the control 
group the mean antepartum COP was 22.0 (+0. 48) 
mm Hg. However, COP measured post partum was 
significantly lower at 18:2 (+0.46) mm Hg. In the PIH 
group the mean antepartum COP was 17.9 (+0.68) 
mm Hg. The postpartum COP of this group was even 
further reduced to 18.7 (£0.46) mm Hg. Both the an- 
tepartum and postpartum values for COP for the PIH 
group were significantly lower than corresponding val- 
ües for the control group. 

Two of the 22 patients presented with clinical and 
radiographic signs of pulmonary edema. In both in- 
stances COP on admission was markedly reduced (13.1 
and 14.7 mm Hg). 

Table I depicts simultaneous determinations of COP 
and PAW obtained on one of the two patients (Patient 
No. 1) who presented with radiographic evidence of 
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Table I. Simultaneous COP anc FAW peepi 
measurements in PIH l 


















PAW 


: COP 
(mm Hg) 


(mm. Hg) COL-PAW 


1 18 13 -i 
2 $ 18.9 TIRE 
3 3 18.6 HES 





pulmonary edema, and: in two patients in wacm pul- 
monary artery catheterization was performe 1 = help 
determine the etiology of oliguria. In Patient No. 1, 
although the PAW was only moderately increased to 18 
mm. Hg, the COP-PAW gradient was —5 mm Hz. Fluid 
intake was restricted in this patient and cliaical and 
radiographic signs of pulmonary edema r=solved 
within 24 hours after delivery without further taerapy. 
In the two patients who presented with oligu~ia PAW 
pressures were reduced. In these cases the COX-PAW 
gradients were within the normal range. Botk patients 
were treated with whole blood transfusions beczuse of 
suspected excessive blood loss during delive y Urine 
output increased in both cases concomitant with in- 
creases in PAW to 6 or 7 min Hg. i 


' Comment 


Using methods for direct measurement D` COP, 
Robertson demonstrated a continuous decline £ COP 
during normal pregnancy. In his detailed study he 
found.that COP decreased from a mean of 9: xm Hg 
in the nonpregnant patient to 23 mm Hg a term. 
There was a: progressive fall in COP until £6 weeks’ 
gestation, although there was little furthe- —ecline 
from 36 weeks to term. He found a discrepancy be- 
tween the values of COP calculated from total =rotein 
and albumin measurements anc those that w2-e mea- 
sured directly. : 

Dieckmann and Kramer’ measured COP .r* par- 
tum and post partum in both normal subject zoxl pa- 


tients with PIH. In normal patients they resorted a - 


mean antepartum COP of 21.2 mm Hg anc 2 mean 
postpartum COP of 23.5 mm Hg. In patients v d: PIH 
they reported a mean antepartum COP of 19.5 mm Hg 
and a mean postpartum COP of 21.4 mm Hg. In that 
study, the authors failed to say whether or nct tte pa- 
tients were ambulatory or supine when COP was mea- 
sured. In addition, no mention was made of tre tme of 
the postpartum COP measurement. 

The results for our.control group are simila- tz those 
of Robertson and of Dieckmann. Our antepa-tawa val- 
ues for COP in the PIH gr oup are somewEa: .ower 
than those reported by Dieckmann. Howevez, me de- 
cline in COP we observed in the immediate postzzrtum 
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period in both groups has not been previously iden- 
tified. 

‘At least three mechanisms may be postulated to ac- 
count for the decline in COP in the immediate 
postpartum period: (1) ‘supine posture for several 
hours, (2) hemorrhage, and (3) administration of intra- 
venous crystalloid solutions. The supine position may 
lower COP by altering the hydrostatic forces in the sys- 
temic vasculature with a net influx of protein-poor 
fluid from the interstitium. Patients are usually arnbu- 
latcry before labor, but are recumbent during labor 
anc for up to 24 hours post partum. Hemorrhage re- 
sults in an acute reduction of blood volume that is fol- 
lowed by transcapillary refill of the vascular compart- , 
meat by protein-poor fluid from the interstitium. 
Blood loss during uncomplicated vaginal or abdominal 
delivery varies from 500 to.1,000 ml. Administration of 
intravenous crystalloid solutions may dilute plasma 
protein concentration and may therefore reduce COP. 
Obstetric patients usually receive liberal amounts of 
noncolloidal intravenous fluids during. labor and the 
puerperium. 

At present there is no consensus regarding appro- 
priate fluid management in patients with severe PIH. 
One approach is rigid fluid restriction, replacing ‘only 
measured losses. Another technique of management 
allows liberal fluid intake. A third regimen includes 
plasma ‘volume expansion. Our data document a sub- 
stantial reduction of COP in patients with PIH. There 
is a further reduction in COP during the immediate 
postpartum period. These findings may have implica- 
tions for the selection and volume of fluids used in the 
management of PIH. If large volumes of crystalloid 
solutions are infused in an attémpt to correct clinical 
signs of hypovolemia, COP may be further reduced. 
Furthermore, if volüme expansion with crystalloid so- 
lutions is acconipanied by an increase in cardiac filling 
pressures as well as a concurrent decline, of COP, the 
risk of pulmonary edema. may be accentuated. 

Da Luz and associates“ found that the COP- PAW 
gradient was useful to predict the likelihood of pulmo- 
nary edema in nonpregnant patients following myo- 
cardial infarction. In another study on nonpregnant 
pat:ents, Stein and associates® reported ‘that vigorous 
infusion of crystalloid fluids given to correct hypovo- 
lemia was often associated with the development of 
pulmonary edema, even though PAW. pressures were 
only moderately increased. In that study the develop- 
meat of pulmonary edema was. associated with a de- 
crease in the COP-PAW gradient to =4 mm Hg. Simi- 
lar studies have not been repeated'in pregnant pa- 
tier.ts. However, if these observations can be applied to 
patients ‘with PIH, a low COP coupled with only mod- 
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erate increases in cardiac filling pressures may increase 
the risk of. pulmonary edema. In one previous case 
report of à patient with PIH these findings were docu- 


mented.? In that study the authors suggested that serial 


COP. measurements may be useful to guide fluid man- 
agement in PIH.’ They indicated that colloidal fluids 
such as 596 albumin might be.selected when the COP is 
«16. mni Hg. They reasoned, that the use of colloidal 
fluid would help maintain the oncotic pressure within 
the intravascular compartment, whereas crystalloid 
fluids might result in a further decline of COP. Blood 
would ‘be expected to have similar effects on oncotic 
pressure as 596 albumin. 

If microvascular permeability to protein it in the lung 
is preserved in PIH, our data may be interpreted’ to 
support the use of colloidal fluids or whole blood for 
fluid resuscitation in instances when the COP is re- 
duced to very low levels and clinical signs of hypovo- 
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lemia are present. Colloidal fluids would be expected to 
more effectively restore blood volume than crystalloid 
solutions. At the same time, infusion of colloidal fluids 


‘would not result in.a reduction of plasma oncotic pres- 


sure. However, in patients without severe PIH and who 
have no clinical: signs of hypovolemia, cautious admin- 
istration of crystallcid fluids might be appropriate dur- 
ing labor and the puerperium. 

Optimal fluid management in PIH should ensure 
adequate perfusion to vital maternal and fetal organs 
and minimize the risk of pulmonary edema. We believe 


‘that serial COP determinations and pulmonary artery 


pressure monitoring in critically ill patients may prove 
to be useful tools in achieving these goals. 
The authors are grateful for the technical advice of 


James Cleary and Sybil Michaels and the support and 
advice of M. H. Weil, -M.D.,Ph.D. 





REFERENCES 


1. Chesley, L.: Hypertensive Disorders of Pregnancy, New 
York, 1978, Appleton-Century-Crofts, chap. 14, p. 363. 
2. Landis, E. M., and Pappenheimer, J. R.: Exchange of sub- 


stances through the capillary walls, in Hamilton, W. F., and | 


. Dow, P., editors: Handbook of Physiology, Section 2, vol. 2, 
Washington, D. C., American Physiological Society, 1963, 
pp. 961-1034. 

3. Weil, M. H., Morissette, M., Michaels, S., Bisera; J., Boycks, 
E., Shubin, H., and Jacobsen, E.: Routine plasma colloid 
osmotic pressure measurements, Crit. Care Med. 2:229, 
1974. 

4. Da Luz, P., Shubin, H., Weil, M. H., Jacobsen, E., and 
Stein, L.: Pulmonary edema related to changes in colloid 


osmotic and pulmonary artery wedge pressure after acute 
myocardial infarction, Circulation 51:350, 1975. 

5. Stein, L., Bernad, J. oe Morissette, M., Da Luz, P., Weil, 

M.H., and Shubin, H.: Pulmonary edema during volume 

infusion, Circulation 52:483, 1975. 

6. Robertson, E. G.: Oedema in normal pregnancy, J. Re- 
prod. Fertil. (Suppl.) 9:27, 1969. 

7. Dieckmann, W. H., and Kramer, S. Edema in pre- 
eclampsia and eclampsia, Am. J. OssrET. GYNECOL. 41:1, 
1941, 


.8. Freund, U., French, W., Carlson, R. W., Weil, M. H., and 


Shubin, H.: Hemodynamic and metabolic studies of a case 
of toxemia of pregnancy, AM. J. OBSTET. GYNECOL. 
127:206, 1977. 


Fetal risk in delivery with the Shute parallel forceps 
Analysis of 1,503 forceps deliveries 


Pror. Dr. Sc.mep. G. SEIDENSZANUR 
DR.MED, E. KOEPCKE ~ 
Rostock, D. D. R. (East Germany) , l 


A total of 1,503 vaginal deliveries with the.Eh.re parallel forceps during a 10 year period are. 
analyzed as to the risk of instrumental damace. In this series, 35 infants died intrapartum or 
neonatally. Eliminating all deaths from unresitc causes, three remain in which.the forceps could. 
possibly have been implicated. Investigatior cf these, however, revealed in.each case the presence 


'' of other concomitant and potentially lethal f..c ors, none of which could be completely ruled out as 


the primary cause of tetal death. Each of the hree cases is discussed in detail. We conclude from 
our series that the Shute forceps is useful it re delivery of premature. infants, but should be 
employed for this maneuver only by very ia operators. In these cases, midforceps should 
be performed only for critical indications. Tra rsk of damage wizh parallel forċeps deliveries from 
the pelvic floor is minimal if decision for opereton is based on cardiotocographic criteria, and under 
favorable degrees of oxygenation. In the deivery of the immature infants, the parallel forceps can, in 
fact, hardly be superseded by any other inswtrrent because of its unique controlled protection of 
the fragile fetal head from even the pressun s ot the birth canal. Delivery with thé Shute forceps can 


be performed, effectively under pudendal blccz or local infiltration anesthesia. (AM. J. OBsTET. 


GYNECOL. 135:312, 1979.) 


THIS REPORT embodies the résults of our claral ex- 
perience over a 10 year period from August, 1267, to 
March, 1977, wherein, from & total of 20226 de- 
liveries, 1,503 were completed by means of tac Shute 
parallel forceps (Fig. 1). According to the is: ng in 
Table I, up to 1975, 54.1% were performed for 
prophylactic and 45.9% for therapeutic incira-ions. 
Since that time, our approach to operative inter-e-ence 
has been based on intrapartum criteria onl-, sith a 
consequent relative increase of thé therapeut= indica- 
tions to 60% (228 cases) as against 35.9% (66 cases) in 
1975. Of these deliveries, 74.7% were by outle 7orceps 
and 25.3% by midforceps in, accordance vai the 
criteria of Kubli (Table II). 

Since 1967, the Shute forceps has been in cocstant 
use in our clinic.” Compared wita conventional a:ssors 
models, its advantages include: (1) an accurate cephalic 
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` 


curve based òn 1 the constant ratio bebe the bipari- 
etal and bizygomatic diameters, (2) exactly parallel re- 
lationship of the blades when applied to and locked 


` upon the head, and (3) the unequalled versatility of the 


instriment.* 1-18 Based on analysis of all causes of 
fetal death during and following labor, we wish to 
comment on its specific use in the delivery -of préma- 
ture infants. The graph in Fig. 2 demonstrates the al- 
most continuous rise in frequency of parallel forceps . 
deliveries from 1969 to 1973, from 2.1 to 8.6%, level- 
ing off during 1975 from 8.3 to 8.5%. This evolved as 
result of-electronic monitoring of labor and strict bio- 
chemical control of the fetal conditions in our clinic. 
With introduction of routine determination of umbili- 
cal 2H” and close coordination between cardiotoco- 
graphic findings and labor dynamics, the frequency of 
forceps rose to 69% in 1976 and 1977 to reduce the 
factor of acidosis morbidity. 


LJ 


Results © 
_ "When the series of instrumental deliveries is graded 
by fetal size (Table III), it is seen ghat 227 infants 
weighed 2,500 grams or less and 181 weighed betweén 
2,500 and 2,800 grams—a total of 408 infants (27.1%). 
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Fig. 1. The Simpson and the Shute parallel forceps showing relatiorship of blades to head in cephalic 


application and their comparative lengths of shank. 


Table I. Indications for use of Shute forceps 


Prophylactic 
1. Clinical 
(a) Maternal disease: heart disease, gestoses, severe my- 
opia, etc. 


(b) Factors in labor: prolongation, especially of the sec- 
ond stage due to deflection attitudes, direct occiput 
posterior, elderly primigravida, delay in labor of sec- 
ond twin with normal contractions and normal car- 
diotocography 

(c) Fetal immaturity (32 to 37 weeks) 

2. Cardiotocography 
(a) Tachycardia, arrhythmias, frequent extrasystoles 


(b) Variable deceleration pattern, medium, severe, per- 
sisting 


3. Analysis of fetal blood gas, usually combined with abnor- 
mal cardiotocography 
(a) Preacidosis, pH 7.25 to 7.20 





Therapeutic 


1. Clinical 
(a) Prolonged second state despite normal or very strong 
contractions with normal cardiotocography 
(b) Amnionitis: temperature of 38? cr more with fetid 
amniotic fluid 


2. Cardiotocography 
(a) Late decelerations with corresponding increase in 
other danger signals 
(b) Bradycardia 


(c) Terminal bradycardia 
3, Analysis of fetal blood gas. Acidosis pH, = 7.20 





(b) Trend toward acidosis when pH is A pH > 0.1/hr 


Of these, 35 children died during labor or within the 
first 7 days of life. Thus, of 1,276 infants of normal 
weight (over 2,500 grams) only 12 (0.990) failed to sur- 
vive, whereas of 227 under 2,500 grams, 23 (9.1090) 
died. 

Of the 35 deaths, seven occurred during labor, 15 
within the first 24 hours, 12 by the second day, and 1 
on the fifth day. Classification of fetal deaths according 
to the most severe pathomorphologic findings (Table 
IV) reveals the following causes. 

. Causes of fetal death unrelated to instrumental 
trauma. These include (1) respirztory insufficiency 
with intense immaturity (11 cases) and (2) traumatic 
cerebral hemorrpage of the vena terminalis and sub- 
arachnoid hemorrhage in immature and mature in- 
fants resulting from the pulmonary complications of 


amniotic fluid emboli (four cases), including morbus 
hemorrhagicus neonatorum (four cases). 

Subdural hematoma with rupture of the tentorium 
cerebelli (three cases). Fig. 3 shows graphically the 
continually decreasing fetal mortality rate during the 
10 year period under scrutiny from the increasing use 
of corrective criteria in deciding the need for forceps 
intervention. In three children only, as mentioned 
above, rupture of the tentorium cerebelli suggested 
that instrumental trauma was the causative factor. 
Brief analyses of each case follow. 


Case reports 


Case 1. The mother was 42 years of age. Therapeutic 
midforceps were used because of intrauterine hypoxia. 
'The child (Clifford II) weighed 2,850 grams and was 
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Fig. 2. Frequency of use of the Shute forceps—its rapidly increased employment during the period 


studied (1967 to 1977). 


Table II. Definition of the position of 
the infant's head 


High forceps: Application to head prior to full enzagement 
point of head above interspines level 

High midforceps: Application where the head is exgaged at 
its lowest point station 0 and +2 

Low midforceps: Head at station +3 to +4. Inclucs all for- 
cep rotations from Op and OT positions , 

Outlet forceps: Head at station +4, head on perir=um, and 
scalp visible at the outlet 





Table III. Forceps deliveries grouped accordng 
to weight classes 









Proportion of 
` the partial 
group 2,500 gm 
(96) 


Proporti 2 cf the 
total forozes group - 
(e. 


nt 


Weight classes 
(gm) 





Up to 1,500 8 3.5 C3 
Up to 2,000 — 60 26.4 4) 
Up to 2,500 159 70.0 1C3 
Up to 2,800 181 = 1z2 


48 cm. long. Labor lasted for 9% hours; the inar.t died 
during labor. Autopsy findings included in-omplete 
tentorial dehiscence with subdural hematoma:  ; 
Case 2. The mother was 33 years of age. Prcphylactic 
forceps were employed from the pelvic floor. The child 
weighed 2,100 grams and was 43 cm. long. Lalor lasted 
for 1 hour and 10 minutes; the infant died 1 tour and 
20 minutes after delivery. Autopsy findings ancluded 
rupture of the tentorium with subdural hema oma and 
massive amniotic fluid aspiration. l 
Case 3. The mother was 24 years of age. Th-rapeutic 


Table IV. Fetal death: Analysis of causes 
No. 
11 


Cause 


Respiratory insufficiency with a high degree of irn- 

maturity 

5 ‘Traumatic cerebral hemorrhages from causes other 
than labor (vena terminalis hemorrhage, sub- 
arachnoid hemorrhage) 

4 Respiratory distress syndrome of mature infants as 
result of pulmonary complication, including mor- 
bus hemorrhagicus neonatalis 

4 Hydrops with morbus hemolyticus neonatorum 

2  Amnionitic syndrome with fetal sepsis 

3 Cerebral hemorrhage due to birth trauma (sub- 

dural hematoma with rupture of the tentorium) 


1 Intrapartum, from chronic placental insufficiency 
and obstruction of the umbilical cord 

1 Intrapartum, without morphologically determin- 
able cause 

3 Multiple malformations of the central nervous sys- 


tem and eventration 


midforceps were used from the occiput posterior posi- 
tior, in week 38 of pregnancy, for hypotrophia. The 
child weighed 23,400 grams and was 44 cm. long. 
Labor lasted for 3 hours; the infant died 29% hours 
post partum. Autopsy findings included traumatic 
subdural and subarachnoid hemor rhage with strain of 
the cervical spinal cord. 

Ten further deaths resulted from a variety of causes: 
hydrops with morbus hemolyticus neonatorum, am- 
nionitis, fetal sepsis, meconium peritonitis with event- 
ration, intrapartum death of the fetus from chronic 
placental insufficiency and complications in the umbili- 
cal cord. One additional child died during labor with- 
out determinable cause. This investigation is, however, 
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Fig. 3. Intranatal and postnatal deaths, showing rapid decrease of both with use of the Shute forceps 


during the period studied (1967 to 1977). 


Table V. Traumatic cerebral hemorrhages from causes other than labor (vena terminalis hemorrhages, 


subarachnoid hemorrhages) 


Weight | Length | Floor | Center | Prophyl. 
(gm) | (cm) | of pelvis | of pelvis | forceps Findings on autopsy 


1796/71 2,600 X Second day Subarachnoid and intraligamentar hemorrbage in 
post partum fatx cerebri, respiratory insufficiency with hyaline 
membrane disease 
1106/71 1,970 43 X X Second day Vena terminalis hemorrhage with hematocephalus 
post partum internus, respiratory distress syndrome with hya- 
line membrane disease 
2234/70 2,110 44 X Second day Localized subarachnoid hemorrhages, extensive ate- 
post partum _lectasis with respiratory distress syndrome 
117/68 2,610 47 First day post Hematocephalus internus atelectasis of the lungs 
artum 
1194/68 1,840 42 Setond day Intraligamentous hemorrhages in falx cerebri, sub- 
; post partum arachnoid hemorrhage, immaturity, amniotic 
: : fluid embolus 
3166/67 1,770 42 X Therap. First day post Massive subarachnoid hemorrhage in the cerebello- 
forceps partum . pontine region, complete atelectasis of the lungs, 


concerned with clear differentiation between’ traumatic 
hemorrhages unrelated to delivery and those associ- 
ated directly with birth trauma (Table V). 


Comment 


One of the most relevant purposes of perinatal 
medicine in relation to operative delivery is the elimi- 
nation of trauma to the child and increased risk to the 
mother. Investigation of the results of operative deliv- 
ery poses searching questions as to timing, fetal devel- 
opment, and obstetric indications for instrumental in- 
tervention. This requires the coolest clinical judgment 
backed by the concurrent use of such adjunctive tests as 
cardiotocopgraphic findings and fetal blood gas analy- 

* 


immaturity 


sis.^ * Hence the combination of electronic and con- 
trolled biochemical monitoring provides very valuable 
support mechanisras to sound obstetric judgment in 
assuring the lowest possible operative risk to baby and 
mother. With suck correlative data, rash emergency 
interference should, with few necessary exceptions, be- 
come extremely rare. 

We regret that at present it is impossible to compare 
our results with these of other clinics, since our clinical 


. and scientific approach varies considerably from that of 


others. Hickl” ° quite correctly stated that, with so 
many factors coincidentally operative in any one case, 
there are almost no clear-cut criteria to indicate the 
presence or extent of instrumental trauma during de- 
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livery. Previously our criteria for the analysis cf clinical 
material were based solely on postpartum patcologic 
anatomic findings. Only since 1974 have we Lad the 
advantage of data processing? to summarize ar c add its 
relevant evaluation. 

The question of the risk of fetal damage damzg de- 


livery continues to be of the utmost importan e since . 


decision for operative interference depends cr 2xpert 
clinical judgment. This fact must be stressed. because, 
even in autopsy findings, intracranial hemorrazg?s are 
often incorrectly ascribed to birth trauma witk far from 


sufficient proof for that conclusion and sanwnarily, 


dismissed as such. We have, therefore, subrited our 
material to careful analysis, emphasizing the gr» rpings 
of Amiel,! whose criteria we have found acceptzb.e. He 
described several types of intracranial hemow aage: 

Subependymal—from the vena terminali: with or 
without penetration of the ventricle, occurring main- 
ly in preterm infants, independent of labor. 1r such 
cases, inadequate formation of the basal menbrane 
and intercellular substance and capillaries, : re-ioles, 
and venules, with added damage to vascula ^alls by 
hypoxic acidosis and failures in coagulation, are 
perhaps the most relevant causes of vascular su pture 
with consequent circulatory failure in the rege of the 

: vena cerebralis magna, as result .of damage: config- 
uration.? 

Subarachnoid— from intrauterine hypoxiz aad pro- 
longed labors with dystocia where immatusw of the 
vessel walls and failure in coagulation pla~ 3 domi- 
nant role. These may occur in both mature aai :mma- 
ture infants. According to Amiel,! subdural hzmatomas 
only should be considered as due to birth trat. 13a. How 
then, does this lesion develop? In mostcasesi cccursin 
mature children with difficult instrumental excraction, 
resulting in iatrogenic dislocation of the skuzi bones 
with ‘a shearing separation of skull and brain surface. 
This leads to evulsion of veins coursing from Ime lep- 
tomeninx to the superior or transverse sagittal nus or, 
alternatively, to hemorrhage from fissures o: era du- 
plications (tentorium cerebelli or falx cerebr) 

Analysis according to the above criteria of rtra- and 
neonatal deaths when the Shute forceps’ wa. sed re- 


veals that in three cases only did birth trauma actually | 


„occur. In case 1 (Clifford II) it is questionabE ~nether 
intrauterine hypoxia from placental insufficeoxy with 
transference may not have been the major faetzr. 

In case 2, with the use of prophylactic “crzeps in 
midpelvis. during week 32 of pregnancy, aher a very 


short labor (1 hour and 10 minutes), hasty dei-e-cy may - 


have compressed the premature fetal skul, causing 
rupture of the tentorium cerebelli. At this s ge, the 
fetal brain is peculiarly susceptible to damaze from 
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‘immaturity and potential hypoxia. In both cases, since _. 


labor had been conventionally controlled, the evidence: 


' points with some probability toward birth trauma as the ; 


primary cause of fetal death. . 
In the third case, in which the mother was satis 4, 
para 3, the labor was also very short (3. hours). ‘The - 
child was somewhat i immature (38 weeks) and a severe 
deceleration pattern from compression of the umbilical- 
cord was observed during labor. The baby was br ought 
forth by midforceps and had subsequent Apgar ratings ; 
of 7, 8, and 9, at 1, 5, and 60 minutes, respectively, i with 
an umbilical arterial pH of 7:23. The infant died with | 
signs of respiratory insufficiency 29!4 hours postnatally 
and autopsy revealed extensive hyaline membrane dis- `, 
ease. Thus, though assuming that death was.caused by 


hemorrhage into the medulla oblongata due to forceps 


delivery, one cannot exclude the possibility of a purely . 
spcntaneous vascular rupture from a very short labor 


', wita direct occiput posterior position, concurrent im- 


maturity, and hypoxia. 

It woulc appear therefore that arial analysis of our 
results with the Shute forceps were in accordance with 
the experiences of Klóck and Lamberti,® Mann, Car- 
michael, and Duchin,!! and Hickl,8 based on the indi- 
cations for, and duration of delivery of cases at risk, We 
would firmly stress that the delicate brain structures of 
immature infants are peculiarly susceptible to damage 
from any undue pressure upon fragile and in- 
sufficiently protected cranial bones. Hence we feel that 
delivery of immature infants by the Shute forceps 
should be carried out.only by: very experienced 
operators, using the protectivé measures of firm pres- 
sure on the handles below the fulcrum of the lock to 
maintain protective separation of the blades, as advo- 
cated by Shute. > > 

. Midforceps deliveries of premature infants should 
be reserved for critical indications only and, if fetal 
asphyxia is present, such operations should be consid- 
ered potentially traumatic. In the presence of these 
conditions episiotomy should be performed in the 
pr:migravida. The operator, however, must always 
avoid the common error of estimating the cephalic sta- 
tion as that of the caput succedaneum, rather than the — 
fetal skull. To decrease risk from forceps operations, it 
is well to be prepared for immediate cesarean section if 
a trial forceps should fail.” 1° 

The risk of damage to the fetal head with outlet for- 
ceps is minimal, if indications for intervention are 
guided by the criteria of tocography and fetal blood 
analysis. Most important are timing, the skill of the 
operator, and the type of instrument employed for de- 
livery. With immature infants the parallel forceps can, 
okviously, hardly be superseded by another instfu- 
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ment, since it is specially constructed to ensure maxi- 


mal protection of the head by firm- separation of the ` 
blades through strong manual pressure on the handles: 


below the fulcrum of the lock. The duration of delivery 
should be as short as possible to prevent t trauma.? We 


* 
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| Myoendothelial and placental blood flow responses to 


ritodrine infusion in the guinea pig 
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The etfect of ritodrine hydrochloride on uterine blood flow was investigated in near-term: guinea pigs. 

. The infusion of ritodrine in doses sufficient to inhibit uterine activity provoked tachycardia, and the 
cardiac output tended to rise. The percentage of cardiac output reaching the gravid uterus did not 
alter during the infusion of 12 gg per minute of ritodrine but decreased from 1296 to 1096 when.the 
infusion rate was 120 ug per minute. There was an increase in the myoendothelial. fraction of . 
cardiac output in both instances, whereas the placental fraction decreased at the higher rate of: 
infusion. Perfusion of the myoendothelial tissLe improved during the in‘usion of 12 or 120 ug per 
minute of ritodrine, increasing. by 25% and 18% respectively. No significant alteration occurred in . 
the perfusion of the KAROA tissue. (AM. J. OBSTET. GYNECOL. 135:318, 1979. ) 


THE BETA-ADRENERGIC AGENT Aidone Łydro- 
chloride effectively inhibits uterine contractions in both 
premature and term labor with seemingly ‘minimal 
cardiovascular side effects." Bieniarz and associates? 
observed that cardiac output increased during rito- 
drine infusion, while mean arterial.blood pressure re- 
mained constant; evidericing peripheral vasodilation. It 
was therefore suggested? that ritodrine might Cenefit 
placental perfusion and thereby alleviate fetal distress. 
This argument has been substantiated in clinical stud- 
ies of placental blood flow in pre- eclampsia or essential 
hypertension, ë but in normal pregnancy ritodrine is 
without effect” * or. may even redüce placental blood 
flow in supine subjects.5 In the gravid ewe, exact mea- 
surements indicate a substantial reduction of uterine 
blood flow during the infusion of ritodrine at rates 
sufficient to inhibit myometrial activity.?"' The clinical 
relevance of observations in sheep is, however, open to 
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question, since the ovine placenta contains a network of 
maternal capillaries that is absent in the human pla- 
certa. We chose to investigate the effect of ritodrine on 
uterine blood flow in the guinea pig, where the pla- 
certa, like that of man, is classified as hemomono- 
chorial.!* Isotope-labeled microspheres were used to 
obtain additional information about the separate re- 
sponses. of the myoendothelial and placental compo- 
nents of uterine blood flow. 


- Material and misthods 


Nineteen. guinea pigs between 49 and. 64 days of 
pregnancy (term = 67 to 71 days), with a mean weight 
of 1,130 grams, were: anesthetized by the intraperito- 
neal injection of 30 to 35 mg per kilogram of sodium 
pentobarbital. The rectal temperature of the animals 
was maintained at 38° C by a servocontr olled (Anitemp, 
Jacoby, Sweden) heating pad and. constant ventilation 
was given through a tracheal cannula. A period of sta- 
bikzation was allowed after the completion of surgery 
for the insertion of arterial and venous catheters.'? The 
arterial pH and Pco, were then measured.and the ven- 
tilation was adjusted if necessary (mean pH = 7.41 + 
0.01; mean Pco, = 29.8 0.7 mm Hg). Arterial blood 
pressure was measured electromanognetrically and ré- 
cozded on a polygraph throughout the experiment. 

- Cardiac output and regional blood flow were deter- 
mined by.the reference sample method," as previously 
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described. 1> 18 Four to eight hundred thousand mi- 
crospheres (3M Company, St. Paul, Minnesota) were 
injected into the left ventricle through.a catheter ad- 
vanced from the right carotid artery. Meanwhile, a ref- 
erence sample of about 1 ml of bloéd was withdrawn 
from a femoral arterv at a rate of 0.84 ml per minute. 
Initial values were obtained with microspheres labeled 
with strontium-85 (mean diameter 14.2 + 0.8 pm). 
Ritodrine hydrochloride was then administered as a 
constant intravenous infusion. Wheh 20 minutes had 
elapsed, a second determination of cardiac output and 
regional blood flow was made, using microspheres la- 
beled with cerium-141 (mean diameter 14.5 + 0.8 um). 
The animal was then killed by an overdose of the anes- 
thetic, and the kidneys, ovaries, vagina, and gravid 
uterus were removed. The placentas and their basal 
decidua were dislodged by blunt dissection through the 
normal zone of separation and the remainder of the 
uterine tissue was used for the determination of 
myoendothelial blood flow. The tissue samples were 
weighed and the radioactivity in the organs and in the 
reference sample of blood was measured in a mul- 
tichannel gamma spectrometer with a 3-inch well crys- 
tal (Searle-Ortec Multichannel System Model 1188). 
Thé blood flow of each organ before and during the 
ritodrine infusion was calculated from its content of 
strontium-85 and cerium-141, respectively, by solving 
ihe equation: organ blood flow/activity in organ — rate 
of withdrawal of reference sample/activity in reference 
sample. Cardiac output was determined by the formu- 
la: cardiac output/total activity injected = rate of with- 
drawal of reference sample/activity in reference sam- 
ple. In the text and tables flows are expressed as 
means + standard errors. The significance of altera- 
tions in flow was assessed by Student's t test for paired 
observations. l 

Ritodrine hydrechloride was administered to nine 
guinea pigs at a rate of 12 ug per minute (11 to 16 ug 
per kilogram per minute). Ten animals received 120 
ug per minute of the drug (112 to 157 wg per kilogram 
per minute). The infusion rates were chosen on the 
basis of their ability to inhibit oxytocin-induced uterine 
activity in pregnant guinea pigs. The frequency of con- 
traction was reduced by 58% at the lower rate of infu- 
sion and by 6996 a: the higher rate. 


Results 


"Cardiovascular response. The effect of ritodrine on 
the heart and blood pressure of pregnant guinea pigs is 
presented schematically i in Fig. 1. Cardiac output rose 
from 172 + 13 to 198 + 11 mi per minute during in- 
fusion of ritodrine at a rate of 12 ug per minute and 
fr8m 185 + 10 to 197 + 11 ml per minute when the 
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Fig. 1. Response of heart rate (HR), stroke output (SO), car- 
diac output (CO), and mean arterial pressure (BP) to ritodrine 
infusion in the pregnant guinea pig. Data are expressed as 
percentages of preinfusion values. 


infusion rate was 120 ug per minute. Neither these 
chariges nor the alterations in stroke output are statisti- 


‘cally significant. There was, however, a significant rise 


in heart rate, from 216 + 7 to 232 7 bpm (p « 0.05) 
at the lower rate of infusion and from 210 + 6 to 
228 + 6 bpm (p < 0.01) at the higher rate. No sig- 
nificant alterations occurred in the systolic, diastolic, or 
mean blood pressure, all-of which tended to fall slightly 
during the administration of ritodrine. 

Regional blood flow. There was good correlation be- 
tween the perfusion rates (milliliters per gram of tissue 
per minute) of the left and right kidneys (r — 0.98; 
p < 0.001), which indicates that the microspheres Were 
evenly distributed in the blood. During infusion of 
ritodrine at a rate of 12 ug per minute, total uterine 
blood flow increased from 15.4 + 1.5 to 18.8 2.2 ml 
per minute (not significant), thereby maintaining: its 
share of the cardiac output. The resultant improve- 
ment in tissue perfusion was significant for the myoen- 
dothelium but not for the placentas (Table I). 

A rather different response occurred when ritodrine 
was given at a rate of 120 ug per minute. Uterine blood 
flow decreased from 21.8 + 1.4 to 19.6 + 1.5 ml per 
minute (not significant) and accounted for a smaller 
percentage of the cardiac output. This change was at 
tributable to a fall in the placental fraction of cardiac 
output, as there was actually an increase in the myoen- 
dothelial fraction (Table. II. There was also a sig- 
rificant improvement in myoendothelial perfusion, 
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Table I. Blood flow in the genital tract of the pregnant guinea pig before and during the intravenous infusion- 


of ritodrine i 












Infusion rate Organ. 





12 ug/minute Ovaries 0.19 + C.03 
Myoendothelium 12.58 + C.80 
Placentas 17.61 + 1.92 
Vagina 0.31 + €.03 
120ug/minute Ovaries . ,0:15 x C.01 
Myoendothelium 13.63 + (.57 
Placentas 19.28 + 2.15 
Vagina LII + 6.06 






Elood flow. (mllg min) ' 


1.27 + 0.17 1.48 + 0.24 +17 NS * 
0.08 Æ 0.01 0.10 + 0.01 +25 <0.05 
0.85 + 0.09 1.04 + G11 +22 NS 
0.35 + 0.03 0.35 + 0:03 +0 NS 
1.36 = 0.47 1.29 + 6.46 -5 NS 
0.09 + 0.01 0.11 + 0.01 +18 <0.01 
1.10 + 0.09 0.94 + 0.07 -15 NS 
0.38 + 0.03 0.37 + 0.02 -3 NS 





- = , - l 
Values are means + standard errors. 


*Paired t test. N.S.: Not significant. ' 


Table II. Percentage of cardiac output distributed 
to the genital tract of the pregnant guinea pig 
before and during the intravenous infusion of | 
ritodrine . l . ' 


' 















Fraction of 
cardiac output (%) 


Before | During 
infusion | infusion 









Infusion 
rate | 





12 ug/ Ovaries 0.07 0.07  . NS 

minute  Myoendothelium 0.56 0.62 NS 

Placentas 8.82 8.9! NS 

Vagina 0.19 0.16 NS 

120 ug/ — Ovaries 0.08 0.08 NS. 
minute Myoendotkielium 9.70 0.81 . «0.05 
Placentas 11.20 9.85 . «0.01 





Vagina 0.23 0.2 NS 


whereas perfusion of the placental tissue tended to fall 
(Table I). 
Comment 
THe observed effects of ritodrine on the guinea pig 
heart are compatible with findings in human preg- 
riancy. Tachycardia is a consistent response," whereas 
stroke output has variously been reported to decrease? 
or to fall toward baseline values after an initial 71se.? In 
healthy patients the net effect is an unchànzed or 
- elevated? cardiac output. Dose-related tachycardia!* '! 
and an increase in cardiac output" are also reported to 
occur during the administration of ritodrine :to the 
gravid ewe. In the guinea pig we observed a significant 
rise in heart rate and a trend toward an inc-ease in 
cardiac output. Mean arterial blood pressure tended to 
fall, as in the ewe.°-™ 17 Widening of the pulse pressure 
has been observed during the administration of rito-: 
drine to pregnant women* > * $5 but mean arterial 
blood pressure is said to remain stable.” 3 
An advantage with the microsphere techniqve is that 


it allows analysis of the'separate responses of the 
myoendotaelial and placental blood flows. This is not 
the case when uterine arterial blood flow is monitored 
with an electromagnetic flow meter, which has been the 
usual procedure in experiments on sheep.9^!!: “Y In the 
guinea pig we found that the uterine fraction of the 
cardiac output decreased significantly during the infu- 
sion of.120 ug per minute of ritodrine but that this was 
the net effect of a reduction in the placental fraction 
and an increase in the myoendothelial fraction. There 
was a significant improvement in perfusion of the 
mjoendothelial tissue during the infusion of 12 or 120 
ug per minute of ritodrine. A similar response has 
beeri observed to another beta-adrenergic agent, ter- 
butaline sulfate.'® Although suggestive of vasodilata- 
tion, this increase in blood flow could be the result of 
reduced compression of the blood vessels, due to inhi- 
bition of the spontaneous uterine activity that occurs 
thzoughout gestation in the guinea pig.'* 

The total blood flow of the gravid uterus did not 
change significantly in anesthetized guinea pigs during 
ritodrine infusion. This finding contrasts with the ob- 
sezvation in unanesthetized, gravid ewes of a one-third 
reduction in uterine arterial blood flow during the in- 
fusion of 400 ug per minute of ritodrine.* !? In sheep, 
the time required for development of the maximal 
response to ritodrine increases with the infusion rate.'® 


‘A small end nonsignificant reduction in uterine blood 


flow was measured in guinea pigs after the infu- 
sion of 120 ug per minute of ritodrine for 20 minutes, 
and it cannot entirelv be excluded that this was a sub- 
maximal response. A more plausible explanation for 
the discrepancy between our results and those obtained 
in sheep" can, however, be formulated if known dif- 
ferences in gross and fine placental morphology are 
taken into consideration. The ovine placenta is cotyle-. 
donary and syndesmochorial, containing a network of 
materna. capillaries that may react to ritodrine by va$o- 
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constriction. There is no equivalent to this capillary bed 


in the guinea pig placenta, which is discoid and hemo- 


monochorial,? like that of man. 

Ehrenkranz and associates! have questioned the ap- 
propriateness of extrapolating data obtained in non- 
laboring animals to the human subject in labor. The 
implication of our results is that there are species dif- 
ferences in the response of uterine blood flow to rito- 
drine. This serves further to emphasize that a definitive 
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evaluation of the possible risks associated with the use 
of beta-mimetic drugs in obstetrics must be made in the 
clinic. The recent demonstration that ritodrine causes a 
slight but insignificant increase in the placental blood 
flow of upright patients? may help to resolve the previ- 
ous lack of consensus as to whether ritodrine reduces® 
or is without effect’ on the placental blood flow of 
healthy subjects. 
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Absence of human placental lactogen in an otherwise 


uneventful pregnancy 
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Human placental lactogen (1PL) is commo-tly used in surveying the placental function during normal 
and pathologic pregnancies. This report de=crbes a pregnancy where hPL could not be found in 
maternal serum or placental tissue. The pregrancy was in all other respects completely normal, 
ending with the birth of a normal baby. Sor-e possible reasons and consequences of this unique 


event are discussed. (AM. .. OBSTET. GYNECO . 


DURING THE LAST decade human placentd lactogen 


(hPL) has been widely accepted as a valuable 3arzmeter 
in the evaluation of placental function in ccmplicated 
as well as clinically normal pregnancies.!? Secum or 
urinary estriol and hPL are now the most zormonly 
used hormone analyses in the detection of p.acental 
dysfunction in late pregnancy. It is well kzo^n that 
extremely low estriol production can be compatible 
with the birth of a normal baby? but only ore case has 
been described where there was a very low h2L pro- 
duction in a pregnancy which was complete- with the 
birth of a normal baby.? 

This report describes a pregnancy which enced with 
the birth of a normal baby, but in which “here were 
unmeasurable amounts of hPL as determin-d in three 
laboratories with four differer.t hPL antibo Hes. 


Material and methods 


Determination of hPL. Three laboratories rere in- 
volved in the measurement of hPL with rad:oimmu- 
nologic methods, and in addition a radial imnesnodif- 
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fusion method was used. In no instance was it possible 
to detect hPL from weeks 25 to 40 of pregnancy. 

After delivery, mixed blood from the intervillous 
space was examined for hPL. Homogenized placental 
tissue was also examined for its hPL content. Placental 
tissue from another pregnancy with normal hPL pro- 
duction was used as a control. 

In addition, placental tissue was subjected to immu- 
nofluorescence microscopy after fixation in formalin, 
cold 96% ethanol, or after freezing to —21° C. 

Other pregnancy hormones. Free serum estriol was 
determined by radioimmunoassay and urinary excre- 
tiori of estriol by a gas chromatographic method. 

Progesterone, pregnancy-specific protein, and hCG 
were also determined by radioimmunologic methods. 

Prolactin and growth hormone (hGH) were deter- 
mined by’ radioimmunoassay with double-antibody 
techniques, and growth hormone was also determined 
in week 36 of pregnancy with a new antibody not 
cross-reacting with hPL. , 

Electron microscopy. Small fragments of placental 
tissue were fixed in collidine-buffered 4% glutaralde- 
hyde and postfixed in 2% osmium tetroxide in the 
seme buffer. After dehydration in graded concentra- 
tions of ethanol the tissue was embedded in Epon 812. 
Sections stained with uranyl acetate and lead citrate 
were examined in a Philips 30l electron microscope. 


` Case report 


The 86-year-old patient had three healthy children. 
The birth weights of these were bétween 3,050 and 
3,700 grams. In the last pregnancy she’ had slightly 
elevated blood pressure, but except for this all prgg- 
nancies and deliv eries were uneventful. _ 
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Fig. 1. Free estriol in serum. Limits of the 95% reference 
interval are shown. 


Thirteen years ago she had a Boeck sarcoidosis, and 
5 months prior to the present pregnancy she was ad- 
mitted to the medical department because of general 
pulmonary symptoms. The hemoglobin was 4.2 mmol/ 
L, serum bilirubin was slightly elevated, serum hapto- 
globin was low but in the normal range, and the sedi- 
mentation rate was 130 mm/per hour. Coombs' test was 
positive and the erythrocytes were sensitized with IgG, 
IgM, and complement C3/C4. Treatment was started 
with prednisone, 20 mg three times a day, and this 
treatment was continued until week 16 of pregnancy. 


Results 


In week 25 of pregnancy the patient was admitted to 
the Department of Obstetrics. At this time the hPL was 
less than 0.025 mg/L. As described above measurement 
of hPL was repeated several times during the rest of 
her pregnancy, and in no instance was it possible to 
demonstrate the presence in serum of this hormone. 

Free serum estriol and urinary estriol were all nor- 
mal (Fig. 1). Serum progesterone (Fig. 2) and hCG 
(Table I) were also normal. Serum prolactin and 
growth hormone were normal, as illustrated in Tables 
II and III. 

Pregnancy-specific protein determined in week 32 of 
pregnancy was normal—110 mg/L (normal range; 50 
to 220 mg/L). 

.The condition of the fetus was followed by car- 
diotocography and measurements of biparietal diame- 
ter, all with normal results. 

Protein electraphoresis showed normal concentra- 
tions of albumin, orosomucuid, haptoglobin, transfer- 
rin, IgG, IgA, and IgM. 

To test a possible presence of hPL antibodies in the 
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Fig. 2. Progesterone in serum. Limits of the 95% reference 
interval are shown. 


Table I. HCG values 


Weeks of pregnancy HCG (U/L)* 
32 35,800 
34 39,000 
36 51,000 
38 63,000 





*Normal range 3,000 to 60,700 U/L (36th week). 


Table II. Prolactin values 


Weeks of pregnancy | Prolactin* (g/L) 





32 110 

34 90 

36 119 

38 92 

6 weeks p.p. 25 
*Normal range 50 to 600 ug/L (weeks 38 to 40.9 " 


Table III. HGH values 


Weeks of pregnancy | HGH* (ugiL) 


36 7.1 (5.9)f 
38 9.1 





* Normal range below 6.0 ug/L. 
*Obtained by specific hGH antisera. 


serum of our patient her serum was incubated with 
1251-hPL in week 26 of pregnancy and 6 weeks post 
partum, but no inhibition of the hPL determinations 
could be demonstrated. Serum from our patient was 
mixed with serum from a patient with a known concen- 
tration of hPL, and here also no inhibition could be 
demonstrated. Thus it appears that the serum of our 
patient did not contain any hPL antibodies. 
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Fig. 3. By immunofluorescence microscopy no immunoreac- 
tive hPL could be demonstrated in the actual placenta. 

Fig. 4. Contrary to the findings in Fig. 4, a normal placenta 
showed extensive fluorescence of the syncytiotrophoblast, in- 
dicating that hPL was present here. 


The patient was admitted for delivery 4 days before 
expected term, and the delivery proceeded normally. 
She gave birth to a healthy boy of 3,000 grams and 
53 cm. 

The placenta was delivered spontaneously and was 
found to be macroscopically normal without any in- 
farctions. The weight was 450 grams. Intervillous 
blood was found to contain no measureable hPL, nor 
did the umbilical cord seem to contain any hPL. In 
homogenized placental tissue no hPL could be de- 
tected, whereas the control placenta contained 0.5 mg 
of hPL per gram of placental tissue. Immunofluores- 
cence microscopy did not show any sign of hPL (Figs. 3 
and 4). 

Ten months after delivery the child had developed 
completely normally. The mother had nursed the baby 
for 6 weeks just as she had done with the first three 
children. 

Electron microscopy. The syncytiotrophoblast ap- 
peared to be normal. The surface was covered by nu- 
merous microvilli and the presence and distribution of 
coated vesicles did not seem to differ from what is 
found in normal placentas (Fig. 5). The amount and 
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distribution of rought and smooth endoplasmic re- 
ticulum also seemed to be normal, as was the substruc- 
ture of the nucleus and mitochondria. Sometimes the 
smooth endoplasmic reticulum appeared in peculiar 
configurations, as is also sometimes observed in normal 
placentas and other steroid-producing cells, as tht 
granulosa lutein cells (Fig. 5, inset). The cytotropho- 
blast did not differ from normal placentas concerning 
the distribution of organelles or their substructure 
(Fig. 6). 


Comment 


In this patient, with other signs of autoimmune reac- 
tion, there was the possibility that she had produced an 
auto-hPL antibody, but it was not possible to demon- 
strate the presence of such a reaction. 

Contrary to a previous report, this patient had nor- 
mal concentrations of prolactin and hCG, so these 
findings do not support the hypothesis of a correlation 
between these hormones. 

The most likely explanation of the absence of any 
hPL in this pregnancy seems to be a deficient placental 
synthesis, possibly due to some enzyme deficiency. 

In this case the placenta appeared to be normal at the 
substructural level. This finding is in accord with a 
previous publication* and thus demonstrates that there 
is no morphologic correlate to the lack of hPL produc- 
tion. It also supports the view that the defect must be 
found at the molecular level rather than in a derange- 
ment or lack of some cellular organelle. 

The absence of immunoreactive hPL in this placenta, 
as demonstrated by immunofluorescence microscopy 
also supports the view that this placenta failed to pro- 
duce any hPL. 

If so, this case demonstrates that in human beings 
the hPL does not seem to have any physiologic effect 
that cannot be compensated for by other mechanisms, 
as pregnancy, delivery, nursing, and the condition of 
the baby appeared to be completely normal. 

Several reports have demonstrated the physiologic 
effects of placental lactogenic hormone in human be- 
ings as well as some animal species,” * and hPL has 
been supposed to play a role also in pathologic condi- 
tions such as gestational diabetes, but a recent publica- 
tion does not seem to support this suggestion.” On the 
other hand no publication has until now demonstrated 
without doubt any effect necessary for the normal 
human pregnancy. Until such an effect is demon- 
strated, hPL has to be considered a substance produced 
in large quantities in the placenta, the physiologic ef- 
fect of which is uncertain, but the importance of which 
in the hormonal monitoring of human pregnancy is 
well established. 4 


Volume 135 
Number 3 





Absence of hPL in uneventful pregnancy 325 


Fig. 5. The ultrastructure of the syncytiotrophoblast was completely normal, with normal substruc- 
ture and distribution of all cytoplasmic elements. Occasionally a peculiar configuration of the smooth 
endaplasmic reticulum could be recognized (inset, between arrows), a feature that is often found in 
normal placentas and some other steroid-producing cells. 

Fig. 6. The cytotrophoblast had a normal substructure as compared to normally functioning 


placentas. 
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It must not be overlooked, however, that the absence 
of hPL does not exclude the possibility of the presence 
of another substance with hPL-like activity. Ir has been 


demonstrated that a cleavage of the disulfide bonds of 


the hPL molecule leads to the preservation of its lac- 
togenic effect but to a destruction of its immunologic 
activity." ! Thus a defective molecule, e.g., as a result 
of some enzyme defect, should be expected to have 
some biologic effect without retaining the immunologic 
properties of the intact hPL molecule. In this case a 
specific biologic method of determining hPL would 
have been valuable. 
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Saline-instillation abortion with laminaria and 


megadose oxytocin 
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This study examines the effect of laminaria and oxytocin in 638 saline instillation abortions. 
Laminaria were inserted into the cervical canal in the physician's office 2 to 3 hours before 
admission to hospital for instillation. Pitocin was given intravenously at a rate of 417 to 555 mu/min 
starting 2 hours after instillation. Center for Disease Control (CDC) criteria were used to define 
complications in the present series. Complication rates compared favorably to those in a national 
CDC study of traditional saline procedures. Instillation-abortion times averaged 12.5 hours in the 
present series, about half the time previously reported for saline abortion. If confirmed by other 
studies, laminaria and oxytocin will be beneficial adjuncts for managing patients aborted by saline 


instillation. (AM. J. OBSTET. GYNECOL. 135:327, 1979.) 


THE INSERTION OF LAMINARIA has received some 
interest as an adjunct to first-trimester induced abor- 
tion procedures,'~* but has been less widely used dur- 
ing instillation abortion. Corson and Bolognese* found 
that laminaria insertion just before instillation of pros- 
taglandin F,, did not affect the instillation- abortion 
(I-A) interval compared with patients aborted by PGF»; 
without laminaria. The impact of oxytocin on the I-A 
procedure has been examined previously, particularly 
in conjunction with prostaglandin instillation.**? The 
purpose of the present study is to measure the effect of 
laminaria and oxytocin on saline I-A times and compli- 
cation rates. 


Methods 


The 638 patients in this study are a consecutive series 
of women aborted by instillation after laminaria dilata- 
tion between February and September, 1977. All pa- 
tients were estimated by palpation to be of more than 
14 but not more than 24 weeks gestation. 

All procedures were performed as follows. In the 
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physician's office the patient was prepared and draped 
in a dorsal lithotomy position and a vaginal speculum 
was inserted. The vagina and cervix were cleaned with 
Betadine and the cervix was sounded. One or more 
laminaria (Milex) were inserted into the cervical canal 
with distal ends and strings protruding through the 
external os. A Zephiran-soaked vaginal packing was in- 
serted into the vagina. The patient was then admitted 
to a nearby hospital where dextrose and saline (5%) 
were given intravenously. Amniocentesis was per- 
formed following abdominal preparation and local an- 
esthesia. With a trocar and needle gauge 13, 200 cc or 
more of amniotic fluid were removed and replaced 
with 200 cc of 23.4% saline solution. Two hours after 
instillation a Pitocin drip was added to the intravenous 
solution and Demerol, 50 to 75 every 4 hours, was 
given until expulsion of the products of conception. 
Pitocin was given at a rate of 300 to 400 units over 12 
hours, which is a dose of between 417 and 555 mu/min. 
If the placenta had not been expelled within 2 to 3 
hours of delivery it was removed manually or by 
sponge stick in conjunction with 10 mg of Valium and 
50 mg of Demerol administered intravenously, in- 
tramuscular antibiotics, and methergine. Patients who 
had a retained placenta removed were also given 7 
days’ supply of Ampicillin or Tetracycline to take home 
with them. Patients were examined prior to discharge. 
All patients received preabortion counseling and 
postabortion counseling was available if required. 
Patients were followed up either by a return visit to 
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Fig. 1. Cumulative frequency of I-A time. 


the physician's office for a checkup, by having the phy- 
sician who performed follow-up elsewhere complete a 
form provided at the time of the abortion, by contact 
on the office "hotline," by correspondence or tele- 
phone contact with the patient, or by contact with re- 
ferral agencies. 

Data from the procedure and follow-up reperts were 
transcribed onto a study form for analysis. Criteria for 
diagnosing postabortion complications followed those 
used by the Center for Disease Control's (CDC) JPSA 
study? so that the complication rates for the saline 
procedure in this series could be compared to those 
of CDC. 


Results 


Characteristics of the series are shown in Table I. 
Half of the patients were teenagers, with almost an- 
other third 20 to 24 years of age. Over 70% of the 
patients were pregnant for the first time and women 
who had been previously pregnant were almost equally 
likely to have delivered or aborted. For the pregnancy 
currently being aborted, approximately one third were 
of gestational age 18 weeks or less, one third 19 to 20 
weeks, and one third 21 weeks or later. 

More than four out of five patients (85.9%) had three 
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Table I. Frequency distribution of case series (n = 638) 


Selected variable % 
Age (yr.): 
<19 50.8 
20-24 30.6 
25-29 10:8 cae 
230 8.» 
Previous pregnancies: 
70.8 
j| 17.8 
2+ 11.4 
Previous deliveries: 
0 81.3 
l 10.2 
2+ 8.5 
Previous spontaneous abortions: 
99.5 
l+ 0.5 
Previous induced abortions: 
0 85.6 
] 12.8 
2+ 2.1 
Gestational age of pregnancy at abortion (wk.): 
=16 13.3 
17-18 18.6 
19-20 30.4 
21-29 19.0 
23-24 18.7 
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laminaria sticks inserted, with the remainder having 
two (2.6%), four (7.4%) and five or more (4.1%). The 
number of laminaria sticks required by a patient was 
unrelated to her age or number of previous deliveries. 

The time from instillation to abortion of the fetus 
(I-A) in this series ranged from 3 to 46 hours, with a 
mean of 12.5 hours (S.D. = 5.4). The cumulative fre- 
quency of I-A time is shown in Fig. 1. Only two patients 
had a longer I-A time than 32 hours and both of them 
were 46 hours. The association of I-A with the number 
of laminaria used is shown in Table II. Although no 
over-all association was observed, I-A times < 16 hours 
were somewhat less common when four or more 
laminaria sticks were used. 

I-A times were not influenced by maternal age. Of 
particular interest was the effect of parity on the I-A 
interval. The result of this analysis, shown in Table III, 
indicates that the reduced I-A times found in this study 
are independent of the number of previous deliveries. 
A nonsignificant trend, however, indicates that with in- 
creased parity the I-A interval tends to shorten even 
further. Thus the proportion of patients with I-A times 
of 3 to 8 hours is 24.1%, 29.2%, and 31.5% for 0, 1, and 
2+ previous deliveries, respectively. 

In Table IV the complications in this series are com- 
pared to those of the large saline series reported by 
CDC, whose criteria for complications we followed. 
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Eleven patients (1.72%) in our series had major com- 
plications based on CDC definitions, These were: five 
patients who were readmitted to a hospital near their 
home for a dilatation and curettage or suction proce- 
dure, five patients resuctioned in the physician's office 
< on an outpatient basis, and one patient who experi- 
encetl severe edema and was admitted to her home 
hospital for treatment. There were no maternal deaths, 
no cervical injuries, or other clinically significant com- 
plications in the series. One patient failed to produce 
labor and was aborted by dilatation and curettage. Four 
patients were readmitted to some other hospital after 
returning home for observation but no procedure was 
performed. Nine patients called the physician's office 
after returning home concerned about cramps, bleed- 
ing, or discharge and they were prescribed antibiotics 
and other medications from a local pharmacy. Two pa- 
tients experienced uterine hemorrhage after the pro- 
cedure but did not require a transfusion. No patients 
required transfusions, laparotomy, hysterectomy, or 
hysterotomy in this series. 


Comment 


The protocol for managing second-trimester pa- 
tients aborted by instillation described in this paper has 
considerable advantages. Preparation for the proce- 
dure, particularly placement of laminaria, can be per- 
formed in a physician's office, after which the patient is 
admitted to a nearby hospital for the instillation abor- 
tion. In addition, the sequence of abortion procedures 
have a greater physiologic rationale. The 2 to 3 hours’ 
time between laminaria insertion and instillation allows 
the cervix to be more fully dilated. The 2 hour post- 
ponement of Pitocin following instillation permits 
further cervical dilation and also allows the saline time 

“to have its impact on the placenta. 

The I-A interval in this series averaged 12.5 hours. 
This is about half the time in the usual 20% saline 
instillation procedures and the reduced I-A time was 
found to be independent of previous deliveries. In a 
previous series of 736 patients aborted in the more 
traditional manner we reported the average I-A time 
was 24.3 hours (S.D. = 10.9).? In the CDC series? the 
average I-A was 29.2 hours following 20% saline in- 
stillation and 24.8 hours after PGFsa instillation. In the 
CDC group no PGF and only 4% of saline patients 
included prior laminaria insertion. 

"Reduction of I-A time, of course, shortens hospital 
length of stay. In the present series of 32.4% of all 
patients aborted in 9 hours or less. Paients with I-A 
times of such short duration, if they are admitted to the 
hospital for instillation in the late morning, could be 
discharged without an overnight stay if they abort un- 
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Table II. Association of I-A time with 
number of laminaria used in dilatation* 









I-A time (hr.) 


No. of 
laminaria used 






Total 


2 or 3: 
% 26.2 30.7 17.7 25.5 100.0 
No. 141 165 95 137 538 
4+: 
% 24.3 34.3 24.3 17.1 100.0 
No. 17 24 17 12 70 





*y? = 3.58; p = 0.31; tau C= —0.14; p = 0.32. 


Table III. Association of I-A time with number 
of previous deliveries* 







I-A time (hr.) 
Previous 
deliveries 





Total 


None: 
% 24.1 31.6 18.7 25.6 100.0 
No. 125 164 97 133 519 
J 
% 29.2 26.2 16.9 27.7 100.0 
No. 19 17 11 18 65 
2+: 
% 31.5 31.5 14.8 22.2 100.0 
No. 17 17 8 12 54 





*X2 = 9.89; p = 0.82; tau C = 0.02; p = 0.16. 


Table IV. Rate of complications and treatments 
(per 100 abortions) 









CDC 
series? 






Present 
series 


Complication 


Major complications* 1.72 1.81 
Cervical injury 0.00 0.55 
Hemorrhage requiring transfusion 0.00 0.96 
Hemorrhage—no transfusion 0.40 1.86 
Laparotomy, hysterotomy, or hysterectomy 0.00 *0.12 
Rehospitalization t 125 1.36 
Retained products of conception 21.56 : ,28.27 





*As defined by CDC. 
+Excludes major complications. 


eventfully. This is of significant economic benefit, 
especially to the young and underprivileged who are 
disproportionately overrepresented in instillation pa- 
tients." The present analysis indicates that the use of 
laminaria and megadose oxytocin to reduce I-À times 
does not incur any greater risk of complication from 
the procedure. Complication rates in our series did not 
differ from those found in the large CDC series and 
actually appeared lower, although not significantly so, 
for all specific complications and treatments of compli- 
cations. 
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One of the most striking observations in this series, 


compared with that of the CDC, is the lower rate of 


cervical injury and hemorrhage. This may be atribut- 
able to the relatively large doses of pitocin used on this 
series of patients which greatly increased their uterine 
tonicity. While the amount of Pitocin used in these pro- 
cedures is two or three times greater than commonly 
used at the present time for midtrimester abortion, 
Burnhill, Gaines, and Guttmacher" reported 15 years 
ago the uneventful abortion of five midtrimester pa- 
tients with doses of oxytocin ranging from 400 to 3,400 
mu/min. The use of intravenous solutions ef elec- 
trolytes offers considerable protection agains! fluid re- 
tention and water intoxication when large doses of oxy- 
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tocin are used. In the present protocol we elected to use 
dextrose and saline (5%) for this purpose. 

The results of this series of procedures from a single 
physician’s office require replication in other large 
series and, preferably, comparison with routine in- 
stillation abortion with a clinical trial methodology. Thee 
present data do suggest, however, that laminaria 'and 
oxytocin are as effective as previously described meth- 
ods of saline instillation-abortion and offer promise of 
reduced instillation abortion times and complications. 


We thank Harold Schulman, M.D., Professor and 
Chairman of Obstetrics and Gynecology at Albert Ein- 
stein College of Medicine, for his helpful comments in 
the preparation of this manuscript. 
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Itis becoming increasingly evident that 
endogenous prostaglandins play a... 
significant role in the development of 


primary dysmenorrhea: 


~ 





EAN FROM THE UPJOHN COMPANY 


Motri N (ibuprofen) 


effective, nonhormonal relief 
for mild to moderate menstrual pain.. 


through inhibition 


of prostaglandin synthesis 


Prostaglandins and 
menstrual cramps 


Prostaglandins are short-lived, naturally occurring 
substances. The factors regulating prostaglandin 
synthesis remain obscure, but it is thought that 
prostaglandins are synthesized immediately prior 
to release and are not stored in the tissues. 
Those in the endometrium contribute to inherent 
myometrial motility. In dysmenorrheic subjects, 
there is significant myometrial hyperactivity and 
elevated concentrations of prostaglandins in 
endometrial tissue and menstrual fluid. 
Abdominal pain during menstruation is due at 
least in part to prostaglandin-induced uterine 
hypercontractility. The contractions are of such 
severity as to reduce arterial blood flow, 
causing uterine ischemia. Other prostaglandin 
effects may also contribute to the development of 
menstrual pain. 
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Motrin inhibits 
prostaglandin synthesis... 
relieves menstrual pain rapidly 


Motrin inhibits prostaglandin biosynthesis in the 
endometrium. Controlled studies in patients 

with dysmenorrhea show that Motrin reduces 
uterine hypertonicity and relieves menstrual pain. 
Motrin acts rapidly, providing significant pain 
relief within an hour. 


More effective than aspirin 
for relief of menstrual pain 


Motrin 400 mg was compared to aspirin 650 mg 
and placebo in double-blind, crossover studies 
involving 99 dysmenorrheic patients. 

Each regimen was taken—starting with the onset 
of menstrual pain—during one of three successive 
menstrual cycles. 





Average ranking by the 99 patients of 
medications for relief of menstrual pain 





Motrin 1.64 
Aspirin 2.13 
Placebo 2:23 





1 = best relief; 2 = next best relief; 3 = least relief 
(Data on file at The Upjohn Company) . 


Preference for Motrin over aspirin or placebo was 
statistically significant (p — 0.001). i 





Suggested mechanism of action of 
prostaglandins in dysmenorrhea 





Psa faa: SHITTY , 
MEMBRANE DESTRUCTION Well tolerated...not a narcotic... 


Motrin is better tolerated than aspirin in the GI tract. 
The most frequent adverse reaction reported with 
Motrin is mild gastrointestinal distress. 

In dysmenorrhea, Motrin need be taken for only a 
brief period of time during each cycle. 


— To relieve menstrual cramps 


INHIBITS and pain with Motrin 
PG BIO- 


SYNTHESIS Prescribe one 400 mg tablet q4-6h when menstrual pain 
occurs. Motrin may be taken with meals or between meals. 





'Ylikorkala O, Dawood MY: New concepts in dysmenorrhea. 
Am J Obstet Gynecol 130:833-847, 1978. 





Well tolerated, nonhormonal relief of 
mild to moderate menstrual pain 


Motrin 4005 
iouproften Upjonn - 


. For a brief summary of prescribing information, please turn the page. 
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Motrin’ (buproter) 


effective relief 
of mild to moderate 
menstrual pain... 


Motrin® Tablets (ibuprofen, Upjohn) 

Indications and Usage: Treatment of signs and symptoms of rheumatoid" arthritis 
and osteoarthritis during acute flares and in long-term management. Safety and efficacy 
have not been established in Functional Class IV rheumatoid arthritis. 

Relief of mild to moderate pain. 

Contraindications: Individuals hypersensitive to it, or with the syndrome of nasal 
polyps, angioedema and bronchospastic reactivity to aspirin or other nonsteroidal 
anti-inflammatory agents (see WARNINGS). 

Warnings: Anaphylactoid reactions have occurred in patients with aspirin nypersen- 
sitivity (see CONTRAINDICATIONS). 

Peptic ulceration and gastrointestinal bleeding, sometimes severe, Rave been 
reported. Ulceration, perforation, and bleeding may end fatally. An association has not 
been established. Motrin should be given under close supervision to patients with a 
tn yd upper gastrointestinal tract disease, only after consulting ADVERSE 
REA S. 


In patients with active peptic ulcer and active rheumatoid arthritis, nonuicerogenic 
drugs, such as gold, should be tried. If Motrin must be given, the patient should be under 
close supervision for signs of ulcer perforation or gastrointestinal bleeding. 
Precautions: Blurred and/or diminished vision, scotomata, and/or changes in color 
vision have been reported. If these develop, discontinue Motrin and the patient should 
have an ophthalmologic examination, including central visual fields. 

Fluid retention and edema have been associated with Motrin; use with caution in 
patients with a history of cardiac decompensation. 

Motrin can inhibit platelet aggregation and prolong bleeding time. Use with caution in 
persons with intrinsic coagulation defects and those on anticoagulant therapy. 

Patients should report signs or symptoms of gastrointestinal ulceration or bleeding, 
blurred vision or other eye symptoms, skin rash, weight gain, or edema. 

To avoid exacerbation of disease or adrenal insufficiency, patients an prolonged 
Corticosteroid therapy should have therapy tapered slowly when Motrin is added. 
Drug interactions. Aspirin: used concomitantly may decrease Motrin blood levels. 
Coumarin: Bleeding has been reported in patients taking Motrin and coumarin. 
Pregnancy and nursing mothers: Motrin should not be taken during pregnancy or by 
nursing mothers. 

Adverse Reactions 

Incidence greater than 1% 

Gastrointestinal: The most frequent type of adverse reaction occurring with Motrin is 
gastrointestinal (4% to 16%). This includes nausea; epigastric pain heartburn* 
diarrhea, abdominal distress, nausea and vomiting, indigestion, constipation, abdominal 
Cramps or pain, fullness of the Gl tract (bloating and flatulence). Central Nervous System: 
Dizziness,” headache, nervousness. Dermatologic: Rash* (including maculopapular 
type), pruritus. Special Senses: Tinnitus. Metabolic: Decreased appetite. edema, fluid 
retention. Fluid retention generally responds promptly to drug discontinuation (see 
PRECAUTIONS). 

*Incidence 3% to 9%. 

Incidence less than 1 in 100 

Gastrointestinal: Upper GI ulcer with bleeding and/or perforation, hemorrhage, melena. 
Central Nervous System: Depression, insomnia. Dermatologic: Vesiculobullous erup- 
tions, urticaria, erythema multiforme. Cardiovascular: Congestive heart failure in 
patients with marginal cardiac function, elevated blood pressure. Special Senses: 
Amblyopia (see PRECAUTIONS). Hematologic: Leukopenia, decreased hemoglobin and 
hematocrit. 


Causal relationship unknown 

Gastrointestinal: Hepatitis, jaundice, abnormal liver function. Central Nervous System: 
Paresthesias, hallucinations, dream abnormalities. Dermatologic: Alopecia, Stevens- 
Johnson syndrome. Special Senses: Conjunctivitis, diplopia, optic neuritis. Hematologic: 
Hemolytic anemia, thrombocytopenia, granulocytopenia, bleeding episodes. Allergic: 
Fever, serum sickness, lupus erythematosus syndrome. Endocrine: Gynecomastia, 
hypoglycemia. Cardiovascular: Arrhythmias. Renal: Decreased creatinine clearance, 
polyuria, azotemia. 

oet gi In cases of acute overdosage, the stomach should be-emptied. The drug 
is acidic and excreted in the urine, so alkaline diuresis may be beneficial. 

Dosage and Administration: Rheumatoid and osteoarthritis, including flares of 
chronic disease: Suggested dosage is 300, 400 or 600 mg t.i.d. or q.i.c. 

Mild to moderate pain: 400 mg every 4 to 6 hours as necessary for relief of pain. 
Dosnot exceed 2400 mg per day. 

Caution: Federal law prohibits dispensing without prescription. 

For additional product information, see your Upjohn representative or consult the 
package insert. 
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MONISTAT 7 Vaginal Cream 
TRADEMARK 
(miconazole nitrate 2%) 


Description MONISTAT 7 Vaginal Cream (miconazole nitrate 294f'is a 
water-miscible, white cream containing as the active ingredient, 296 
miconazole nitrate, 1-[2, 4-dichloro-B-(2, 4-dichlorobenzyloxy) phen- 
ethyl] imidazole nitrate. 

Actions MONISTAT 7 Vaginal Cream exhibits fungicidal activity in vitro 
against species of the genus Candida. The pharmacologic mode of action 
is unknown. 

Indications MONISTAT 7 Vaginal Cream is indicated for the local treat- 
ment of vulvovaginal candidiasis (moniliasis). As MONISTAT 7 Vaginal 
Cream is effective only for candidal vulvovaginitis, the diagnosis should be 
confirmed by KOH smears and/or cultures. Other pathogens commonly 
associated with vulvovaginitis (Trichomonas and Haemophilus vaginalis) 
should be ruled out by appropriate laboratory methods. MONISTAT 7 is 
effective in both pregnant and non-pregnant women, as well as in women 
taking oral contraceptives. (See Precautions.) 

Contraindications Patients known to be hypersensitive to this drug. 
Precautions General: Discontinue drug if sensitization or irritation is 
reported during use. Laboratory Tests: If there is a lack of response to 
MONISTAT 7, appropriate microbiological studies should be repeated to 
confirm the diagnosis and rule out other pathogens. 

Pregnancy: Since MONISTAT is absorbed in small amounts from the human 
vagina, it should be used in the first trimester of pregnancy only when the 
physician considers it essential to the welfare of the patient. Clinical studies, 
during which MONISTAT was used for 14 days, included 209 pregnant 
patients. Follow-up reports now available in 117 of these patients reveal no 
adverse effects or complications attributable to MONISTAT therapy in 
infants born to these women. j 

Adverse reactions During clinical studies with MONISTAT for a. 14-day 
regimen, 39 of the 528 patients (7.4%) treated with MONISTAT reported 
complaints during therapy that were possibly drug-related. Most com- 
plaints were reported during the first week of therapy. Vulvovaginal burn- 
ing, itching or irritation occurred in 6.6%, while other complaints such as 
vaginal burning, pelvic cramps, hives, skin rash and headache occurred 
rarely (each less than 0.2% patient incidence). The therapy-related drop- 
out rate was 0.9%. 

Clinical Statistical analysis of randomized clinical trials, conducted to 
determine the shortest effective course of therapy with MONISTAT, demon- 
strates that a regimen of seven or more days has a cure rate equivalent to 
the 14-day regimen. The graphic representation of this conclusion plots 
days of therapy versus cure rates. The solid line represents the mean ther- 
apeutic cure rate and the shaded area represents the 95% confidence 
interval. 
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Days of Therapy 

Dosage and administration One applicatortul is administered intra- 

vaginally once daily at bedtime for seven days. Course of therapy may be 

repeated after other pathogens have been ruled out by appropriate 

smears and cultures. 

Supplied MONISTAT 7 Vaginal Cream is available inl .66 oz. (479) 

tubes with ORTHO* Measured-Dose Applicator. MONISTAT * 

Cream (miconazole nitrate 296) is a development of Ortho Phar- . 

maceutical Corporation and Janssen Pharmaceutica, Belgium. Vi | 


ea Ortho Pharmaceutical Corporation M a. 
\ Raritan, New Jersey 08869 * Trademark wet 
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symptoms of vulvovaginal candidiasis... 
that call for 


Monistat 7- 


(MICONAZOLE NITRATE 2%) 


rapid dispersion, prompt relief 
MONISTAT 7 Vaginal Cream contacts rapidly and intimately with infected 
tissues to provide prompt symptomatic relief in vulvovaginal candidiasis 





high cure rates in only 7 days 

Just 1 applicatorful, h.s., for 7 days produces high cure rates in both pregr 
and non-pregnant patients, patients on antibiotics or hormonal 

therapy, and in those previously treated with other agents. Cured patients 





^ remained symptom-free with negative cultures throughout the menstrual cycle 
TMONISTAT 7 Vaginal Cream may be 
used in second and third trimester greater convenience, better compliance 
patients. However, in first trimester patients, The short, simple regimen of MONISTAT 7 Vaginal Cream is convenient, 
. it should only be used when the easy to comply with, and well-accepted and preferred by many women 
* physician considers it essential to the ‘ i 
patient's welfare. See Precautions Also , a vaginal cream is the most frequently prescribed dosage forn 
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Roche 


Medica Electronics inc. 
Is looking for trouble _- 
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MEI wale MI. 
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For instance, we looked long and hard at the problem 
of neonate tissue pH*mecsurement and found the old ways to: 
difficult, tme consuming, incomplete and expensive... 
And we changed it. 


The unique, exclusive Roche Neonatal t ssue 
pH (tpH) Monitor* provides a vast improve- 
ment over old methods of tpH measurement. 
The new Roche Neonatal tpH Monitor gives 
you continuous readings through a patented, 
tiny electrode that is placed sub-dermally and 
attached to the skin by a special spiral 
fastener. 


38 


Measurements are recorded on a continuous- 
run Z-fold chart and low-high alarms can be 
pre-set to alert the staff to changes in tpH. 


*Tissue pH or muscle surface pH monitoring ( tpH) 








Note: Not available for fetal monitoring 
Sufficient clinical data do not presently 


exist to warrant use in fetal monitoring at this 


time...but Roche is working on it. 





At last... neonate pH monitoring 
. is automatic and continuous 
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MGR the Roche Neonatal tissue pH Monitor, the first 
and only electronic pH system: gives instant and 
continuous tpH measurements and automatically 


alerts the staffto changes in tpH. 








Good news if vounowown —— ]| Ze Bese tieties tena e mm 
the Roche Model 5302 po; Monitor 


If you are cur rently 
using the Roche 
Model 5302 p0; Moni- 
tor, it can be adapted 
easily to add the new 
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Monilial vaginitis after Trichotine 


The alkaline formula 
of Trichotine-D cleanses better 


Trichotine-D douche has the than acid douches— without precipitating 
advantages common toalldisposables— vaginal contents* or "burning," as acid 
convenience, ease of use and no possi- douches tend to do. And it helps to main- 
bility of self-infection. tain the normal vaginal environment, 


But Trichotine-D douche isthe first with no broad spectrum antimicrobials 
disposable with a therapeutic racionale. to upset the vaginal flora. In addition to 


: The addition of Trichotine-D doiche its therapeutic benefits, Trichotine-D has 
to a gynecologic regimen can provide twice the volume of the bulky, prefilled 
distinct benefits over the therapeutic disposables, and it’s more compact— 
agent alone. During topical therapy with no potential for leakage. 
Trichotine-D douche can give the References: 1. Gotlib, M. H. and Adler, D. N.: Med. Times 
medication better access to infe-ted 96:902, Sept. 1968. 2. Glynn, R.: Med. Times 96:170, 
vaginal mucosa. During system c Feb. 1968. 3. Laubach, G. E. and Wilchins, S. A.: 


; : à Cancer Cytology 13:10, July-Dec. 1973. 4. Glynn, R.: 
therapy, Trichotine-D douche quickly Obstet. Gynecol. 22:640, Nov. 1963. 


relieves the pruritus while the systemic 
agent works to clear the infecticn.'? 
The ingredients in Trichotine-D*can 
Aso posto val The disposable douche ; 


adj tive the " 
following gynecologic — that’s more than a matter of convenience. 
. surgery, by reducing 


wes 'Trichotine-D . 


DISPOSABLE DOUCHE/TWIN PACK e 


IG Reed & Carnrick/Kenilworth, N.J. 07033 
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A modified lecithin/ sphingomyelin ratio test for 
fetal maturity 


PAUL M. KUHNERT, Pu.D. 
PENNY ERHARD, B.S. 
BETTY.R. KUHNERT, Pu.D. 
ROBERT J. SOKOL, M.D. 
THOMAS L. GROSS, M.D. 
Cleveland, Ohio 


Several desirable techniques (rapid chromatogram development, planimetry, acetone précipitation of 
lecithin, and copper . molybdate staining) used in other published lecithin/sphingomyelin (L/S) ratio 
procedures were integrated into a single L/S ratio test. The resulting tést requires cnly 2 ml of 
amniotic fluid, can be performed within 75 minutes, and is semiquantitative. Methodology tests — 
showed a high degree of reproducibility without the need for a densitometer: Coefficients of variation ” 
for the standards and amniotic fluid samples were 11% and 4%, respectively. .Also, a linear 
relationship was observed between the L/S weight ratios in synthetic mixtures and the 
corresponding area ratios up to the mature value of 2.5. Clinical evaluation on a .normal.and 
high-risk patient population showed excellent reliability: The accuraty in predicting fetal lung 
maturity and immaturity was 100% and 85%, respectively. Moreover, the numerical value of the L/S 
ratio in the immature range was. found to be indicative of the severity of respiratory distress - 
syndrome. Finally, the relationship between the L/S ratio and gestational age in a normal population 
was described mathematically by an approximating curve. We concluded from our methodologic and 
clinical data that the L/S ratio may be determined simply and reliably by means of the procedure 
described in this report. (AM. J. OBSTET. GYNECOL. 135:331, 1979.) 


From the Department of Obstetrics and Gynecology and SixcE the concept of the lecithin/sphingomyelin (L/S) 


the Permatal Clmicdl Research:Geniter; Cleveland ratio was first introduced,’ numerous variations in the 
Metrobolitan General Hospital/Case Western Reserve pu 
University. assay procedure have appeared." Several investiga- 
i D 2—4 
Supported in part by National Institutes of Health, United tors have raised certain issues regarding techniques, 
States Public Health Service, Grant No. 5M01 while others have designed procedures to decrease 
RR-09210. assay time and allow easier estimation of the ratio in 
Received for publication October 5, 1978. laboratories that do not possess densitometric scanning 
Revised Nusembar 13, 1978. , equipment?" Presently, many modified methods, as 


well as the original method of Glück and associates, 


, Klecepted November: 20020 are being successfully used to dètermine fetal lung 


Reprint requests: Dr. Paul M. Kuhnert, Department of maturity. 

Obstetrics anf Gynecology, Cleveland Metropolitan : i : 

General Hespital, 3395 Scranton Rd., Cleveland, Ohio In our laboratory, we have been using the procedure 
44109. developed by Nakamura and associates? in 1972. It has 
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S di i 
Amniotic Standards d 
Fluid 1:1 2:1 ^, 3:1 Selman . 


Fig: 1 LA representative TA layer chromatcgran, 


performed satisfactorily. However, it has sevzri. disad- 
vantages: (1) It is time consuming, (2) it requr-es a large 
amniotic fluid sample, and (3) the ratio of e«xhin to 
sphingomyelin is estimated rather than quant tated. 
Because of these drawbacks, we undertook a rudy to 
evaluate for possible use in our laboratory sezzral of 
the more common Puce of measuring zze L/S 
ratio. 

The outcome of dis evaluation was not the adoption 
of a single method, but rather the developmert of an- 
other method in which we incorporated desirable 
techniques from the various procedures tha v» stud- 
ied. In this paper, each technique that we use in our 
method is presented arid discussed. In adGitizn, the 
results we obtained using the method for a ncrtral and 
high-risk population of pregnant women are i aded. 

Methods 

Patients and sample collection. Two hund-ez twen- 
-ty-nine aniniotic fluid samples were collecte 1 tw, this 
study. 'Of these samples, 135 were collected within 7 
days of delivery. Only patients who clinically required 
amniocentesis and patients whose infants were evalu- 
ated by Dubowitz criteria were included. “i ormed 
consent was obtained by the patients’ physici_ns 

The specimens of amniotic fluid were brouzh=to the 
laboratory immediately following amniocentesi. Sam- 
ples containing blood or méconium were «xz uded. 
The analysis was begun as soon as the sampi: -ras re- 
ceived or after storage in the refrigerator at 4 © for 
no more than 3 hours. The minimum sample sze was 
2 mi. 

Determination of the L/S ratio. The amniotc fluid 
sample was centrifuged for 10 minutes at 3,0C0 -pm to 
remove cells and debris. To extract the lipids. = ml of 
- the supernate was added to a 15 ml screwsap cen- 
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O 2.0 
WEIGHT RATIO OF L/S STANDARDS 


Fig. 2. Correlation between the weight ratio and the corre- 
sponding area ratio of the L/S standards. 


trifuge tube, followed by 2 ml of methanol and 15 
seconds of mixing, then 4 ml of chloroform and. 30 
seconds of mixing, The resulting emulsion was cen- 
trifuged at 3,000 rpm for 5 minutes at room tempera- 
ture to separate the chloroform layer; the chloroform 
layer was then transferred to a conical centrifuge tube 
and evaporated to dryness under filtered air. 

The tube containing the dried lipids was then placed 
in an ice bath and 20 drops of cold acetone was added 
to ‘precipitate the sürface-active lecithin. After 15 
minutes, the acetone was decanted and each tube was 
dried under filtered air. 

To chromatographically separate the lipids, they 
weré dissolved in 40 ul of chloroform and then concen- 
trated by evaporating the chloroform to approximately 
10 pl. Duplicate spots (5 ul/spot) of the unknowns and 
standards.(1:1, 2:1, 3:1; stored at 0° C; Sigma Chemi- 
ca] Co., St. Louis, Missouri) were then plated on Gel- 
man thin-layer chromatography paper (ITLC-SG, 
Gelman Instrument Co., Ann Arbor, Michigan) using 
micropipettes; the spot diameters were no greater than 
3 to 4 mm. The chromatography paper was placed in a 
dessicator for 20 minutes to allow the lipid spots to'dry. 


While the spots were drying, a solvent mixture of 


chloroform (170 ml) methanol (20 ml) and am- 
monium hydroxide (3 ml) was prepared in a sealed 
bottle, mixed, and allowed to stand until it became 
water clear. The chromatogram was then developed in 
Kodak thin-layer chromatography sandwich plates for 
15 minutes (11 cm) under a hood. 

After solvent migration, the chromatogram was re- 
moved from the sandwich: plates and dried under a 
hood'for 5 minutes. The paper was then submerged in 
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Fig. 3. Relationship between the L/S ratio and gestational age 
in a normal population. 


a copper molybdate stain for 3 seconds, blotted by 
touching the edge to a paper towel, and heated 1 to 2 
inches above a hot plate set on high. After 114 to 2 
minutes, the lecithin and sphingomyelin spots turned 
blue and were well defined from the white background. 
The spot areas were calculated by multiplying the spot 
height times the spot width; the ratio was calculated by 


dividing the area of the lecithin spot by the area of the ` 


sphingomyelin spot. . 

An L/S ratio of 2.5:1 or higher was interpreted to 
indicate fetal lung maturity and ratios below 2.5 as fetal 
lung immaturity. 

Evaluation of RDS. Information from the infant’s 
chart and lung x-ray films were used to establish the 
diagnosis of RDS. The lung x-ray films were evaluated 
bv a neonatologist according to the following four 
grades: Grade I—reticular granularity; Grade II— 
rettcular granularity plus air bronchograms, Grade 
III—reticular granularity, air bronchogram,. plus ob- 
scure hear: border; Grade IV—"white out" The 
evaluation was performed without knowledge of the 
L/S ratio test results. 
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Fig. 4. Neonatal outcome in relation to L/S ratio and gesta- 
tional age. 


Table I. Types of clinical problems in the 
study population 


Major clinical problem | No. of patients 


Diabetic patients: 
Class A 25 
Classes B to F and R ` 15 " 
Rh-sensitized 16 
Pre-eclampsia 35 
Hyperter:sion : 7 
PROM* : 9 
No medical complications— 99 
repeat cesarean section ‘ 
Total é 206 


*Premature rupture of membranes. 


Results 


Methodologic. The reproducibility of the L/S ratio 
test was investigated using standards (1:1, 1.5:1, 2:1, 
and 3:1) and amniotic fluid samples in the mature and 
immature ranges. The standard deviations for 10 de- 
terminations of each of the above standards were 
found to be 0.06, 0.15, 0:19, and 0.30, respectively; the 
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Table II. Clinical and L/S ratio data of the rconates with immature L/S ratios 





Maternal complications Csuational age (wk.) 
I None 7 32 
2 Severe pre-eclampsia“ 27 
3 Diabetes mellitus, 30 
Class C ; 
4 Uterine malformation (1.87 
5 Rh-negative, sensitized 30 
6 None 27 
7 Diabetes mellitus, ! 34 
Class A : 
8 Severe pre-eclampsia 33 
9 Placenta previa 31 
10 Rh-sensitized 34 
11 Premature rupture of 31 
membranes, 7 2 days 
12 Severe pre-eclampsia- . 8l 
13 . Hyperthyroidism 33 


corresponding coefficients of variation were ..25, 9%, 
9%, and 11%. The standard deviations for tl e mature 
and immature amniotic fluid samples were fca to be 
0.10 and 0.05, respectively; the correspor Gg co- 
efficients of variation were 3% and 4%. . 

A representative chromatogram of standards and an 
amniotic fluid sample are shown in Fig. 1. Tke chro- 
matographic spots of lecithin and sphingonrys in are 
completely separated from each other and cEzrly dis- 
tinguishable from the white background. The razan Rf 
value (9 determinations) for lécithin was 0.6" aad for 
sphingomyelin, 0.41. Also shown in Fig. 1 is th result 
obtained using the freeze-dried control sam ple pre- 
pared by the Gelman Instrument Co.; our assayed 
value was within the recommended standard deviation 
of the control sample. 

A linear relationship 


between the  lethin/ 


sphingomyelin weight ratios in synthetic mixtes and ` 


the corresponding area ratios was also observe This 
may'be seen in Fig. 2. 

The assay time for the test is 75 minutes. 

Clinical. The major clinical problems and tà« num- 
ber of patients with each problem in the study popula- 
tion are presented in Table I. Classification o" te pa- 
tients into the various groups was done by the 2-ient's 
physician. In 23 of the patients, more than or e amni- 
otic fluid sample was obtained. 

Fig. 3 shows the relationship between the L/5 ratio 
and Dubowitz gestational age in the popul.ton of 
normal pregnant women. Using stepwise polzn mial 
regression analysis, a fifth-order regression eq.iction 
was fitted to the data; the coefficient of correlaica was 
found to be 0.91 (p « 0.05). : . 

The development of RDS in relation to'the L/S ratio 
and gestational age is shown in Fig. 4; all of these sam- 
ples were obtained within 7 days of delivery. Licae of 








Weight (gm) LÍS ratio Grade of RDS 








1,840 1.1 : IV 
930 .— 1.4 IV 
1,180 1.3 IH 
2,350 1.8 Ill. 
1,300 1.6 HI 
1,010 1.6 II 
1,990 1.8 Il 
1,080 1.8 II 
1,77 2.3 II 
3,20  . 1.6 ; I 
1,590 2.4 I 
1,400 1.9 None 
2,840 2.2 None 


the infants with L/S ratios greater than 2.5 developed 
RDS; 11 of 13 or 8596 ot the infants with L/S ratios less 
than 2.5 developed RDS. One of the infants in the lat- 
ter group who did not develop RDS was delivered 7 
days after the amniotic samples was obtained. 

Table H lists clinical and L/S ratio data of those neo- 
nates with immature L/S ratios. The mean gestational 
age, weight, and L/S ratio were 32 weeks, 1,651 grams, 
and 1.7, respectively. No relationships were observed 
within this group between the L/S ratio and gestational 
age or the L/S ratio and birth weight; however, a sig- 
nificant relationship was observed between the L/S 
ratio and the severity of RDS (p < 0.05: r = 0.74), 


Comment 

Methodology. Thin-layer chromatography of am- 
niotic fuid phospholipids can be performed by means 
of different types of chromatography plates and devel- 
oping.solvents. In the present study, the plates used 
were glass fiber sheets impregnated with silica gel, and 


_ the developing solvent was a mixture of chloroform, 


methanol, and ammonium hydroxide. This combina- 
tion was first described by Coch and colleagues? and 
has several advantages: (1) The solvent development 
time is only 15 minutes; (2) a clean separation is ob- 
tained between the lecithin and sphingomyelin; and 
(3) a sandwich plate chamber may be used (eliminating 
a pre-equilibration step). Moreover, our results indi- 
cate that a high degree of reproducibility is possible . 
using this system; the coefficients of variation for the 
standards and amniotic fluid samples were small. * 
OF all the technical procedures used in the L/S ratio 
test, perhaps the most controversial is whether it is nec- 
essary to precipitate the phospholipids with cold 
acetone. Several authors insist that it is necessary,” 5 — 
while others state that it is unnecessary.^ *? Because an ` 
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in-depth project would be required to clarify this issue, 
we decided to accept the conclusion of Gluck and as- 
sociates, i.e., to include the acetone-precipitation step. 

Many different stains have been used to visualize the 
lecithin and sphingomyelin on thin-layer chromato- 
graphic plates. Some of the more common ones are: 
bismuth subnitrate, iodine vapor, bromothymol blue, 
molybdate, sulfuric acid and charring, dichlorofluores- 
cein, and rhodamine B. We tested all of these stains in 
our preliminary studies and concluded that the method 
of Fendley'? using metallic copper in a solution of am- 
monium molybdate was sensitive and easy to interpret 
(i.e., the phospholipid spots are distinct). 

The ratio of lecithin to sphingomvelin can be ob- 
tained from chromatograms by several methods: (1) re- 
flectance densitometry,’ ? (2) planimetry,* ° or (3) vi- 
sual estimation.” * * For the past several years, visual 
estimation was used in our laboratory with our previ- 
ous procedure while the present procedure was being 
tested. We found the technique to be satisfactory but 
also found that a technician must have considerable 
experience before the method becomes reliable, and 
that the ratios in the intermediate range were difficult 
to interpret. On the other hand, our experience with 
planimetry and the results of the present study have 
convinced us that this method is more than adequate. 
We observed a linear relationship between the leci- 
thin/sphingomyelin weight ratios and the correspond- 
ing area ratios up to the mature value of 2.5, and a high 
degree of reproducibility in repetitive runs o? the same 
standards and samples. Our interest in evaluating pla- 
nimetry was stimulated by the success others have had 
with it 5 and the fact that many laboratories, like ours, 
do not have reflectance densitometry equipment. 

The reproducibility of the L/S procedure used in the 
present study was tested using (1) standard mixtures of 


lecithin and sphingomyelin prepared by the Sigma 


Chemical Co., (2) an amniotic fluid standard prepared 
by the Gelman Co., and (3) àmniotic fluid samples ob- 
tained from various patients. Overall, the test results 
indicated a minimum of variability when the standards 
and samples were repeated ten times. As in all L/S ratio 
tests, however, a considerable amount of care must be 
exercised in order to obtain reproducible results. 
Those steps which we found to be critical when using 
the present procedure were: (1) the spotting of the 
amniotic fluid samples on the plates; (2) the prepara- 
tien of the solvent mixture; and (3) the heating of the 


stained chromatography paper to produce visible | 


lecithin and sphingomyelin spots. 
Clinical. Our résults agree with other investigators 


who have shown that a mature L/S ratio is closely asso-' 


ciated with functional maturity of the fetal lung. In the 


t 
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present study, none of the infants with mature L/S 
ratios developed RDS. Likewise, Gluck and Kulovich" 
reported no false positive results in a population with 
complicated and uncomplicated pregnancies. Other 
investigators, however, have reported more variable 
results. For example, Morrison and colleagues’? re- 
ported a, very good correlation between a mature L/S 
ratio and lack of RDS in the normal patient (96%); but 
in abnormal patients, the accuracy decreased to 83%. 
In a study of diabetic pregnant women, Mucller-- 
Heubach and associates” reported a 41% incidence of 
RDS in infants delivered abdominally with mature L/S 
ratios prior to 37 weeks' gestation, but no RDS in in- 
fants délivered vaginally with mature L/S ratios prior 
to 37 weeks’ gestation. Overall, the majority o£ L/S ratio 
studies agree that a mature L/S ratio is a good predic- 
tor of fetal lung maturity. 

In contrast, the. relationship between an immature 


: L/S ratio and the development of RDS appears to be 


less predictive. Aubry and colleagues" reported that 
only 2796 of the infants in their study with immature 

ratios developed RDS; these results were obtained 

utilizing the Borer-Gluck procedure with minimal 

modifications. Using the same procedure, Gabbe and 

colleagues!? reported a 63%’ incidence of RDS with an 

immature ratio in nondiabetic patients and a 70% inci- 

dence in diabetic patients. Others have reported pre- 

dictive values ranging from 20% to 80%, and some 

have stated that the L/S ratio is not a reliable means of 
predicting fetal lung immaturity. The diversity of these . 
results may partially be accounted for by the many 

modifications of the test, the time interval between 

amniocentesis and delivery, the means of diagnosing 

RDS and, of course, the difficulty inherent in precisely 
duplicating the L/S zatio test from one lab to the next. 

In the present studv, 8596 of the infants predicted to 

develop RDS developed RDS. 

An immature L/S rato obtained with the present 
procedure also gave a reliable prediction of the severity 
of RDS: the lower the L/S ratio, the more severe the 
RDS. This relationship was previously observed by 
Gluck and Kulovich" in a population of newborn in- 
fants from normal and complicated pregnancies. Like- 
wise, data presented by Spellacy and Buhi!? for six in- 
fants are in. agreement with this finding. Other inves- 
tigators, however, have not found this to be the case. 
For example, results obtained by Mueller-Heubach and 
associates? and Nakamura and colleagues? do not sup- 
port this relationship. In the present study, a good cor- 
relation (r = 0.74) was observed between the L/S ratio 
and the severity of RDS; consequently, the numerical 
value of an immature L/S ratio using the present pro- 
cedure provides additional information for the physi- 
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cian SCREENS gany delivers of a com premised 
infant. 

The fact that the L/S ratio is related to ges:ational 
age in normal pregnancies has been shown D rhe pre- 
sent study and in others? To quantitate th: -2lation- 
ship we observed, a fifth-degree polynomial "exression 
was fitted to the scatter diagram of L/S ves: gesta- 
tional age. In agreement with previous repors :he L/S 
ratios increased gradually until 35 weeks'.ze:tation; 
after 35 weeks, they increased rapidly arc varied 
greatly. The mean numerical values, however, Æ fered 
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because of the different analytic techniques that were 


. used. Nevertheless, the similarity of these L/S versus 


gestational age curves, the reliability of the test both 
methodologically and clinically, as well as the short 
assay time and simplicity, all confirm the value of the 
present method as a clinical laboratory L/S ratio test. 


We express our appreciation to Drs. M. G. Rosen, R. 
Hertz, and L. Chik for their many cóntributions to this 
study. Also, we acknowledge Dr. K. King for her 
evaluation of newborn RDS. 
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The role of centrifugation in the measurement of 


surfactant in amniotic fluid 


. MARGARET OULTON, PH.D. 
Halifax, Nova Scotia, Canada 


Analysis of amniotic fluid fractions obtained by differential centrifugation has revealed the presence . 


of intact globular-like structures of approximately 1- dimensions. These particles, vihich appear to 
be representative of fetal lung surfactant, begin precipitating at very low g forces and the extent of 
their removal by centrifugation was found to significantly alter L/S ratio measurements. This effect is 
particularly significant when moderate levels of these structures are present, which is usually 
between 34 and 37 weeks' gestation. False- -negative L/S ratios could-be atributed :o this effect. 
Centrifugatiom can: be employed to harvest these structures in reasonably pure form and. . 
measurement of their concentration, by phospholipid analysis, showed good correlation with fetal. 
Iüng function in a trial study with 91 patients. These findings suggest that measurement of these : i 
surfactant particles harvested from amniotic fluid may provide a simple yet specific index of fetal ~ 
pulmonary maturity. (AM. J. OBSTET. GYNECOL. 135:337, 1979.) 


CENTRIFUGATION is generally employed to clear 
amniotic fluid of cells and debris for surfactant analy- 
sis. However, there is some confusion as to the g force 
required to achieve this end. Not only are there a vari- 
ety of recommended g forces. among the various meth- 
ods of surfactant analysis, but also a widespread varia- 
tion even when the same analysis is being performed in 
individual centers. For. the lecithin/sphingomyelin 
(L/S) ratio alone, values ranging from 250 xg to 
12,000 x g have been recommended. 

Although it has generally been observed that increas- 
ing centrifugal forces result in increased removal of 
amniotic fluid phospholipids, the nature of the phos- 
. pholipids removed and the effect of their removal on 
surfactant measurements have never been fully clar- 


ified. Some investigators have assigned a nonpulmo- ' 


nary origin to these precipitated phospholipids’ or 
have proposed that their removal does not affect L/S 
ratio measurements” 4; others have suggested a pul- 


monary origin? and that centrifugation does affect L/ $- 


ratio measurements.’ ? Recent studies have suggested 
that the lamellar bodies, which contain the surfactant 
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material synthesized. and secreted by the Type II alveo- 


lar cell, remain virtually unaltered when they are ex- 
truded into amniotic fluid.* 8 As intact structures of — 
approximately 1 to 2 4. dimensions,’ these surfactant 
particles would be expected to precipitate on centrifu- 
gation of amniotic fluid. 

Although new methods - for surfactant anal ysis in 
amniotic fluid are continuously being introduced, the, 
role of centrifugation in such analyses is often not in- 
vestigated. It is expected that sich an investigation not 
only would establish the g force resulting in minimal 
removal of surfactant particles, but also would be of 
value in the i interpr etation of surfactant measurements 
obtained under different conditions of cerítrifugation. 


Furthermore, if it is possible to isolate these surfactant 


particles from the nonsurfactant components of am- 
niótic fuid, then the measurement ofthis fraction may 
finally provide,a specific index of fetal pulmonary ma- 


_turity: The following study was undertaken to investi- 


gate these possibilities. 


Materials and methods i 

Amniotic fluid specimens taken at 14 to 18 weeks (at 
therapeutic abortion) and at 22 weeks to postterm by 
amniocentesis for rcutine clinical tests were used in this 
study. Approximately 5 to 10 ml of amniotic fluid (29 
weeks to póstterm) or 25 to 50 ml (14 to 18 weeks) were 
used for each analysis. 

Specimens were centrifuged at various g forces in an 


IEC-Model PR6 centrifuge with rotor IEC-269 or an 


IEC B20A high-speed centrifuge with rotor IEC-870. 
| 337 
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Fig. 1. Photomicrograph of cell-free zmniotic fluid pellet illustrating intact globular structures of 
approximately 1 w dimensions. Indëzdual particles as well as clusters of globular sructures are 


evident. (x 320.) 


Table I. Fatty acid. composition of lecithins &clated 
from individual amniotic fluid fractions* 





Per cent of total fatty acid 









7 sed, (4) sed. (3) sed. (4) 4 
14:0 3.30 . 3.82 3.57 z31 
16:0 78.75 78.26 79.17 £1.90 
16:1 2.99 3.10 3.21 33 
18:0 2.97 2.60 2.60 
18:1 7.58 7.86 7.25 
18:2 2.30 1.92 2.34 
Other 211 ^ 245 1.87 LE51f 





*Fractions were obtained by sequentially centriLizr:g am- 
niotic. fluid specimens, obtained bevond 36 weeks gation, 


at the g forces indicated. Lecithins were isolated and analyzed . 


as described in the text. Each value represents the me sof the 
number of determinations shown in parentheses. 


fLargely arachidonic acid (20:4), although other minor 
components were present. 


The pellets were resuspended in 2 to 3 ml 0.65% NaCl 
for analysis; the supernatant fluids were, examined 


separately. Light microscopy was perforre- with: 


Nomarski optics.* Lipids. were extracted frora a I frac- 


tions with 1 volume of methanol and 2 volumes 3£chlo- ` 


roform and the following analyses were perfcrawd on 
the resuliant chloroform layer. 


*Microscopy was performed in collaboration with Er. David 


Chapman, Department of Anatomy, Dalhousie Urivessity. 


Table II. Proportion of total precipitable 
phospholipids in amniotic fluid pellets 
obtained at various g forces 






Percent of total precipitable 
phospholipids in pellets 






Centrifugal force* 
Unwashed pellet: . 
140 x g 10 min. 14.03 11.06-15.74 
750 x g. 5 min. 34.00 21.88-45.58 
1,550 x g 10 min. 62.50 49.64-71.05 
10,000 x g 20 min. 91.07 86.69-92.84 
33,000 x g 60 min. 100.00 100.00 
Washed total cellular 7.45 6.35-9.24 


fraction 





* Aliquots of each of seven specimens containing approxi- 
mately equivalent concentrations of total precipitable phos- 
pholipids (65 to 85 ug/ml of amniotic fluid) were centrifuged 
at each g force shown. Each value represents the percentage 


. of the total value, the value obtained for the 33,000 x g pellet 


being taken as 100%. The unwashed pellets contain cells plus 
globular structures. The. value obtained for the washed cel- 
lular fraction was obtained as described in the text. 


Phospholipid content. Phosphorus analysis was per- 
formed according to the method of Bartlett”? and the 
phospholipid content was estimated by multiplying the 
phosphorus content by 25 (in assuming phospholipids 
contain 4% phosphorus). Results aré expressed as mi- 
crograms of phospholipid in each fraction per milliliter 
of amniotic fluid. 


* 
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Lecithin fatty analysis. Lipids were separated by 
two-dimensional thin-layer chromatography (TLC) on 
silica gel G plates with the use of chloroform: meth- 
anol: water (65:25:4, v/v/v) in the first direction and 
butanol: acetic acid ; water (90:30: 30, v/v/v) in the sec- 


ond direction. The lecithin spot was removed and | 


tranSesterified in sealed tubes at 100? C for 10 minutes 
with 14% BF, in methanol and the fatty acid methyl 
esters were extracted and analyzed by gas-liquid chro- 
matography (GLC)."! - 

LIS ratio. The lipids were separted by one-di- 
mesional TLC on silica gel G plates with chloro- 
form: methanol: water (65:25: 4, v/v/v) as developing 
solvent. The spots were visualized by spraying the 
plates with a solutiom containing 5% phosphomolybdic 
acid in 3.5% HC10, and heating for 8 minutes at 85° C. 
The individual lecithin and sphingomyelin spots were 
measured by reflectance densitometry. L/S ratio mea- 
surements were done by both omitting and including 
acetone precipitation, in which case it was found that 
omission of the step resulted in a twofold increase in 


the L/S ratio. The values reported in this study are : 


those obtained by including the acetone precipitation 
step. i 


The L/S ratio measurement performed routinely in 


our laboratory for clinical use is essentially that of 


: Gluck and Kulovich!? and has been used for the last 4 


years. With this method a value of 2.0 or greater has 
been interpreted as mature; a value of 1.5 to 1.9 is 
evaluated as intermediate, although it was not always 
indicative of pulmonary immaturity. A value of less 
than 1.5 is evaluated as negative, although this value 
was often not reliable in its prediction. 

Gestational ages and respiratory status were assessed 
by the Neonatology staff of the Grace Maternity Hospi- 
tal, Halifax, Nova Scotia. 


Results 


Identification of surfactant particles in amniotic : 


fluid. Light microscopy of amniotic fluid pellets re- 
vealed the presence of intact globular structures of ap- 
proximately 1 » dimensions (Fig. 1). These structures 
were.completely removed from amniotic fluid by cen- 
trifuging at 33,000 x g for 60 minutes. However, they 
were also present in large quantities in pellets obtained 
at very low speeds, i.e., 750 x g. Lecithin isolated from 
pellets obtained by sequentially centrifuging at 750 x g 
fór 10 minutes, 1,550 x g for 5 minutes, and 33,000 x 
g for 60 minutes exhibited the same fatty acid pattern 
(Table I) which was characterized by its high content of 
palmitic acid (16:0). The lecithin present in the super- 
natant fluid, from which the globular structures had 
been removed, had a different fatty acid composition, 
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(5) 





O40 x g pellet 

A 10,000 x g pellet 
$33,000 x g pellet 
(133,000 x g supernatant 





i ug Phospholipid / ml Amniotic Fluid } 





CONCENTRATION 











À a 
31 32 33 34 35 36 37 38 39 40 >40 


GESTATIONAL AGE ( weeks } 


Fig. 2. Concentration of individual amniotic fluid fractions, 
obtained by sequential centrifugation as outlined in the text, 
at various gestational ages. Each value represents the mean 
for the number of determinations shown in parentheses. 


Table III. L/S ratio results on amniotic fuid fractions 
obtained at various gestational ages 










Gestational age (wk.): L/S -ratio 
33-34(3) | 35-37(10) | 38-40(21) 





Fraction* 


140 x g pellet 0.84 ` 1.05 146 2.62 
10,000 x g pellet 1.09 3.06 441 5.13 
33,000 x g pellet 0.66 0.73 0.91 2.54 
33,000 x g super- 1.02 — 1.04 1.01 2.01 


natant 





*Individual fractions were obtained by sequentially cen- 
trifuging amniotic fluid at the g forces indicated. Each value 
represents the mean for the ‘number of determinations, 
shown in parentheses, for each gestational age. 


having less lecithin and a higher content of arachidonic 
acid (20:4). A more extensive investigation of these 
globular structures (described in detail elsewhere) 
showed that they had a lamellar-like structure and, un- 
like the supernatant fraction, their surface properties 
and chemical composition were characteristic of lung 
surfactant material. : 
Investigation of g-force factor. To precisely define 
the effect of centrifugation on the removal of the 
globular structures, pellets obtained at various g forces 
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Fig. 3. Relationship between the concentration of the 
globular-enriched fraction (10,000 x g pellet) ia zmniotic 
fluid and respiratory function. 

were examined both micr oscopically and by 5hcspho- 
lipid analysis. The results of the phospholipr enalysis 
are shown in Table II. Since negligible amounts of 
- phospholipids could be sedimented after an iaitz] spin 
at 33,000 x 4g for 60 minutes, the content of. phos- 
pholipids in the 33,000 x g pellet was taken to repre- 
sent the total precipitable phospholipids. Valves ob- 
tained at each of the lower g forces are expr-ss2d as a 
percentage of that obtained for the 33,000 = g pellet 
and, as expected, show that as the g force is. ncreased 
toward this value, the proportion of total prciaitable 
phospholipids increases toward 100%. — 

Microscopy indicated that the globular &ruvctures 
begin sedimenting even at a g force as low as €) x g for 
5 minutes, in which case the cells are not cemczletely 
removed. However, the g force required tà ce-maletely 
remove the cells was found to be very low. A TO minute 
spin at 140 X g was adequate, but globular æru ctures 
were also removed. Since it was virtually impossible to 
establish centrifugal conditions that would lisccetely 
separate the cellular and globular. portion of the pre- 
cipitable material, and since both portions ccatzin ex- 
tractable phospholipids, including lecithin ard sphin- 
gomyelin, the contribution of each portion te the total 
phospholipid content of the pellet was investgazed. It 
was possible, by a series of saline washings oz tre pel- 
lets, to separate the cellular and globular 2o-ions. 
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Since the cells in the saline suspension were found to 
settle faster by gravity (without centrifugation) than the 
globular structures, reasonably pure preparations of 
the two portions could be obtained after several re- 
peated washings. Such a procedure is not feasible for 
routine clinical use but for investigative purposes, 
proved to be of value in establishing the contribution of 
the cells to the extractable phospholipids of amniotic 
fluid. Phospholip id analysis showed that the cells 


; contributed only 6 to 9% of the total precipitable phos- 


phol ipids. This value showed little variation at all ges- 
tational ages. The remainder of the precipitable phos- 
pholipids could be attributed’ to the globular structures. 

In examining the data of Table II, it is evident that 3 
centrifugation at 140 x g, which completely removes 
the: cells, results in small but reasonably consistent 
losses of globular structures. As the g force is increased 
to 750 x g (and 1,550 x g as well) since the pellets con- 
tain the same concentration of cells (i.e., comprising 6 
to 9% of the total precipitable phospholipids), it is evi- 
dent, from the range of values shown, that there is a 
wide variation in the extent of removal of globular 
structures at these g forces. At 10,000 x g these struc- 
tures became more uniformly removed, but the loss 
was a very high 90%. 

For further analyses amniotic fluid specimens were 
sequentially centrifuged at 140 x g for 10 minutes to 
yield a cellular enriched pellet, 10,000 x g for 20 


minutes to yield a globular enriched pellet, and 


33,000 x g for 60 minutes to yield a pellet containing 
the remainder, of the total precipitable phospholipids 
as well as the soluble supernatant. 

Centrifugation and the L/S ratio. To investigate the 
role of the individual fractions of amniotic fluid in L/S 
ratio measurements, specimens taken at various gesta- 
tional ages were sequentially centrifuged as described 
above and the L/S ratio was measured on the lipid ex- 
tract of the three pellets.and the supernatant. The re- 
suts: (Table III) indicate that prior to 33 weeks’ gesta- 
tion, the L/S ratio. of all fractions is approximately 
the- same. Between 33 and 37 weeks' gestation, how-. 
ever, the L/S ratio of the globular-enriched fraction 
(10,000 x g pellet) increases while that of the other 
fractions remains essentially the same: At 38 weeks and 
beyond the L/S ratio for all the fractions has increased 
to a mature (= 2.0) value. x , 

Phospholipid concentration of amniotic fluid frac- 
tions. The possibility of establishing a simple mea- 
surement of the, globular fraction of amniotic fluid as a 
reliable indicator of fetal pulmonary maturity was in-' 
vestigated. As a-preliminary first -step, the devel- 
opmental pattern of the phospholipid concentrations 
of the individual fractions as outlined in the preceding 


t 
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section, was determined. The results (Fig. 2} indicate 
that, not only did the concentration of the low-speed 


pellet (140 x g), but also that of the high-speed pellet. 


(33,000 x g) show little change, except after 37 weeks’ 
gestation, at which time both values increase. The 
phespholipid concentration of the supernate increased 


earl? in the development, decreased somewhat at 35 to 


37 weeks, rising again at 38 weeks. The globular-en- 
riched fraction (10,000 x g pellet) exhibited the most 


significant developmental pattern, rising sharply be-: 


tween 34 and 35 weeks' gestation and continuing to rise 
thereafter. It should be pointed out that when the 
globular structures were present in very high concen- 


:. trations, i.e., as shown for 38 weeks and beyond, they 


were not so restricted to the 10,000 x g pellet as they 
were at earlier gestational ages but were observed in all 
the fractions including the supernate, and could ac- 
count for the increase in phospholipid concentration of 
these fractions (as well as the L/S ratio shown in Table 


. HD which is, nevertheless, low in relation to that ob- 


served for the 10,000 x g péllet. 

Relationship to fetal lung function. Although the 
phospholipid content of the globular-enriched fraction 
(10,000 x g pellet) was measured in fluids obtained 
from close to 150 patients, only 91 of these were deliv- 
ered within 3 days of amniocentesis. Nonetheless, for 
this group, the measurement showed good correlation 
with fetal lung function (Fig.-3). Of the eight infants 
who developed respiratory distress syndrome (RDS), 
seven had values less than 40 ug of phospholipid per 
milliliter of amniotic fluid; the other, represented by a 
closed circle, had a value of 55 and was born of a dia- 
betic mother. For the 82 infants who did not develop 
RDS, the value was greater than 40 ug of phospholipid 
pez milliliter of amniotic fluid. 3 

Furthermore, because the L/S ratic was measured in 
each of these cases (by our routine clinical procedure) 


the relative reliability of the two methods could be de-: 


termined (Table IV). If a value of 40 wg of phos- 
pholipid per milliliter of amniotic fluid is taken as being 
indicative of fetal pulmonary maturity, then this mea- 
surement offers the same reliability as a mature L/S 
ratio, for in every instance when the L/S ratio was 
greater than 2.0 the phospholipid value was greater 
than 40. The infant who developed RDS was the one 
born of a diabetic mother (Fig. 3). However, the phos- 


pholipid measurement became more significant when ` 


immature L/S ratios were obtained. For example, when 
the L/S ratio was between 1.5 and 1.9, in 18 out of 24 
cases, the phospholipid value was greater than 40; in 
fact, values greater than 100 were sometimes obtained. 
Even when the L/S ratio was less than 1.5, the phos- 
pholipid value was greater.than 40 in 11 out of 37 
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Table IV. Correlation of phospholipid measurement 
of globular enriched fraction with L/S ratio 
determined by the routine clinical procedure 


Delivered 
within 3 days 















Phospholipid 


LIS ratio value* 









=2.0 86 <40 0 = = 
240^ 86 76 i 

1.5-1.9- 24 <40 6 2 2 
>40 -18 6 0 

<15 37 «40 -26 5 5 
>40 1 2 0 








*The phospholipid value (expressed as ug of phospho- 


lipid/ml of amniotic fluid) is that obtained for the globular- 


enriched fraction (10,000 x g pellet). The outcome is re- 
ported for only those infants who were delivered within 3 days 
of amniocentesis. 


cases. Although- the number of infants in these groups 


delivered within 3 days was small, it became apparent 


thar the phospholipid measurement could accurately 
discriminate between the false immature and truly im- 
mature results obtained by the L/S ratio. for values 
greater than 40 were indicative of fetal pulmonary ma- 
turity despite the immature L/S ratio. 

The effect of vernix caseosa, blood and meconium. 
Vernix caseosa contains very little phospholipid and 
furthermore, when oresent in amniotic fluid, does not 
sediment on centrifugation but remains floating in the 
supernatant fraction. 

With respect to blood, the cellular fraction is largely 
removed by the initial 140 x g spin; the plasma phos- 
pholipids do not sediment at 10,000 x g but remain 
suspended in the supernate. The presence of blood 
in amniotic fluid, therefore, contributed negligible 
amounts of phospholipids to the 10,000 x g pellet, 
but increased the phospholipid concentration of the 
supernate. 

Meconium solids were largely removed by the initial 
140 x g spin. However, when present in high concen- 
tration (i.e., 2.5 to 5.0%) there was some carryover to 


- the 10,000 x g pellet which tended to increase the 


phospholipid measurement of this fraction. Such a 
high concentration of meconium was found to be pres- 
ent only in fuids containing very high concentrations 
of globular structures. 


Comment 


It is apparent that, of the fractions of amniotic fluid 


examined in this study, the globular-like structures are 


representative of the fetal lung surfactant. The physi- 
cal and chemical properties of these structures, as well 
as their morphologic appearance (to be described in 
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detail elsewhere) are in agreement with those clascribed 
by Jiminez and Johnston® and by Fabro and associates? 
and support their suggestions that the lamelzr inclu- 
sion bodies, which are synthesized and secreted by the 


Type II alveolar cell, remain virtually intact ca extru- 


sion into the amniotic fluid. 

These structures can be observed by light microscopy 
as discrete particles of approximately lw dirasnsions. 
As intact particles, which contain both lipids 2nd pro- 
teins, these structures form part of the particusaze mat- 
ter of amniotic fluid (together with the cells and cellular 
debris) and as such are removed from amniotic fluid by 
either centrifugation or filtration. Since increasing g 
forces result in increased removal of these st~1ctures, 
decreasing quantities are left in the supernate for sur- 
factant measurements. This not only expleims why 
some investigators? ? have found large quamcities of 
surface-active lecithin in amniotic fluid pellets 5ut also 
helps to explain how the g force employed canzlter the 
L/S ratio result." ? 

Centrifugation does not sericusly affect the x.terpre- 
tation of the L/S ratio result when these globuzr struc- 
tures are present either in very low concentratrn, such 
as before 33 weeks’ gestation, or in very high. zoncen- 
tration, such as that found after 38 weeks’ gestation 
(Fig. 2). When present in low concentrations a e., 5 to 
10 ug of phospholipid per milliliter of amniozc fluid) 
these structures are indistingu‘shable by light micros- 
copy from those obtained in large quantities at late ges- 
tation. However, their chemical composition & differ- 
ent, and although similar to that described fer rabbit 
lung effluent obtained at early gestation in co-taining 
more sphingomyelin and less lecithin," it is wt to be 
determined whether these earlv structures orig nate in 
the fetal lung. Nevertheless, it is evident that "he L/S 
ratios of all the fractions of amniotic fluid in this cir- 
cumstance are approximately the same (Table IV), so 
that centrifugation would have little effect on Ae final 
result. When present in high concentrations, 1: is vir- 
tually impossible to remove all of these structu 25 even 
by the highest g force used in this study, with the result 
that even the supernatant fraction of these specimens 
exhibits a mature L/S ratio. This explains the =ndings 
of Fex, Holmberg, and Lofstrand,! who ezamined 
amniotic fluid specimens taken at only 18 and 42 weeks’ 
gestation, that the L/S ratio was not significen:ly af- 
fected by centrifugation and filtration. 

Where this effect becomes significant, hovever, is 
when there are intermediate levels of these str-sctures; 
as for example between 34 and 37 weeks’ gestation 
(Fig. 2). When present in this concentratioa. these 
structures exhibited the morphology and chemical 
composition to designate them as surfactant pzrticles. 
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Since it is these structures, particularly the 10,000 x g 
pellet, that are responsible for the increase in L/S ratio, 
it is apparent that the L/S ratio measurement in these 
circumstances is very much dependent on the extent of 
removal of these structures by centrifugation. Cherayil, 
Wilkinson, and Borkowv! found that the L/S ratio was 
most susceptible to the g force factor in its shift frbm a 
mature to an immature result between 34 and 37 
weeks' gestation and, furthermore, that the percentage 
of false-negative results increased as the g force was 
increased. - 

We noted the same effect and further investigation 
revealed that false-immature L/S ratios could be at- 
tributed to excessive loss of these globular structures by : 
the preparative centrifugation steps. It should be em- 
phasized that even with standardized conditions of cen- 
trifugation, it is very difficult to achieve consistent re- 
moval of these structures with g forces as low as 750 x 
g (Table IT) and that this factor significantly affects the 
L/S ratio and, no doubt, affects any of the other surfac- 
tant measurements which employ centrifugation as a 
preparative step. 

Centrifugation can, however, be employed as a 
mearis for harvesting, with a reasonable degree of 
simplicity and accuracy, the surfactant fraction of am- 


‘niotic fluid. It appears that prior to 38 weeks’ gestation 


the structures comprising the 10,000 x g pellet are the 
most representative of the lung surfactant. Their mor- 
phology, chemical composition, and increase in con- 
centration at the time at which the fetal lung begins to 
mature support this view. The nature of the. 
33,000 x g pellet is not known, but its chemical com- 
position as well as its low concentration throughout de- 
velopment suggest an extrapulmonary origin. The su- 
pernatant fraction contains phospholipids, including 
lecithin, and analysis of the fatty acids of specimens 
taken at 14 to 18 weeks' gestation revealed a pattern 
similar to that reported by Sprecher and Robertson!? 
for lecithin from amnion, which suggests this mem- 
brane as a likely contributor to this pool of lecithins. 
Analysis of all the fractions obtained at late gestation 
suggests the presence of surfactant, although it is 
largely recovered in the 10,000 x g pellet. 
Measurement of the concentration of this fraction 
(10,000 x g pellet), at least in the trial study shown 
here, proved to be a reasonably reliable predictor of 
fetal pulmonary function. Of particular significance to 
us, and to any investigators experiencing the same 
problem, was that this measurement could accurately 
identify the falsely immature and truly immature re- 
sults obtained by the L/S ratio. Although this was not 
the case for false-positive values, recent studies in our 
laboratory (to be reported later) suggest the possible 
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involvement of phosphatidylglycerol. This phospho- 
lipid, described by Hallman and Gluck" as a possible 
modifier of surfactant activity, is localized in the globu- 
lar fraction of amniotic fluid. 

From this study it is evident that the globular-like 
structures are representative of the pulmonary surfac- 
tant in amniotic fluid and care must be taken to avoid 


: loss of these structures when preparing amniotic fluid 


for surfactant analysis. However, because of the ex- 
trapulmonary contribution to the supernatant phos- 
phalipid pool, which is in some cases much greater 
than the pulmonary contribution to the 10,000 x g pel- 
let, it is reasonable to assume that the surfactant mea- 


“surement is better to be made on the isolated globular 


fraction. By employing centrifugation this fraction can 
be harvested in 30 minutes reasonably devoid of non- 
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surfactant material. The phospholipic content can eas- 


‘ily be measured within an hour and several specimens 


can be handled simultaneously. Furthermore, small 
volumes of amniotic fluid are required; 3 to 5 ml are 
sufficient but when the specimens are very turbid, 
smaller volumes can 5e used. Although this has proved 
to be a satisfactory and reliable technique, we are con- 
tinuing our investigations of the properties of this 
globular-containing fraction with the view of providing 
an even more simplified, yet specific, index of fetal 
lung development. 


Collaboration on the clinical aspects of this study 
with Dr. A. Robichaud and technical assistance by 
Georgianna Ku and Jo-Ann Johnson are gratefully 
acknowledged. 
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Fetal growth and placental function assessed by 
urinary estriol excrezon before the 


onset of pre-eclampsia 
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In a series of 1,316 patients with pre-eclerosia 744 had urinary estriol excretion measured before 
and 366 after the onset of clinical signs c the disease. Low estriol excretion had a highly significant 
association with fetal growth retardation Æx: perinatal death both before and after the onset of 
clinical signs (p < 0.001). As assessed b- the incidences of low estriol excretion, fetal growth 
retardation, and perinatal wastage, pre-ec'anosia of early onset (before 37 weeks) was a malignant 
disease in comparison with pre-eclampsie cf tate onset (after 37 weeks). Patients destined to 
develop early-onset pre-eclampsia had a 71f~ incidence of subnormal estriol excretion (25.496; 

p < 0.001). Although further deteriorationzo |acental function occurred after the onset of clinical 
signs (41.396; p < 0.01), fetal growth and prognosis were already determined. (AM. J.: 


OBSTET. GYNECOL. 135:344, 1979.) 


I] 


RECENTLY WE REPORTED that maternal .1ypoglyce- 
mia has a significant relationship with both fetal growth 
retardation and early-onset pre-eclampsia. This sug- 
gested that a cause of pre-eclampsia may E» reduced 
maternal supply of nutrients to the fetus, a -cnclusion 
consistent with the clinical observation that fete] growth 
retardation often precedes the appearance cf -he signs 
of pre-eclampsia. Studies of placental clearenze of de- 
hydroepiandrosterone sulfate, and assays cf serum 
heat-stable alkaline phosphatase? and plasma estriol 
levels? have also shown, to a varying extent, tLaz placen- 
tal function may be abnormal before pre-eclarapsia be- 
comes clinically apparent. 

This study was designed to evaluate fe-o»lacental 
function by measurement of urinary estriol excretion, 
both before and after the onset of the clinica signs of 
pre-eclampsia, and to relate this to the time di cnset of 
pre-eclampsia and fetal outcome (fetal grow lz retarda- 
tion and perinatal death). This investigatior vas possi- 
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ble because it is our practice to measure estriol excre- 
uon in late pregnancy as a screening test. 


Material and methods 


At the Mercy Maternity Hospital, Melbourne, many 
patients have urinary estriol excretion measured as a 
routine screening test between 30 and 36 weeks' gesta- 
uon. The test is also widely used to monitor fetal well 
being in patients with pre-eclampsia who are treated 
conservatively, During the period from March, 1971, 
until January, 1975, 12,924 patients were delivered at 
this hospital and pre-eclampsia was diagnosed in 1,316 
(10.296). Pre-eclampsia was diagnosed when at least two 
of the signs, hypertension 140/90 mm Hg or above, 


. generalized edema, and proteinuria not due to urinary 


infection or contamination, were present after week 20 
of gestation. The high incidence of pre-eclampsia in 
this series was due to inclusion of patients who acquired 
these signs during labor. The spectrum of severity of 
the disease was wide and patients were grouped accord- 
ing to whether the diagnosis was made before or after 
the beginning of week 37 of gestation, and according to 
the presence or absence of proteinuria. 

From these 1,316 patients with pre-eclampsia 919 
Were selected for this study, those excluded being pa- 
tients with multiple pregnancy, and patients in whom 
estriol excretion was not measured at any time during 
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pregnancy. The test was, unavoidably omitted in unl 
booked patients who were admitted to hospital in labor, 
or with severe disease requiring immediate delivery, 
and in, booked patients who contracted Severe pre-. 


eclampsia before the routine screening test was per- 


Formed. The test was more often omitted i in private 
patients because of administrative reasons. 


D 


Urinary estriol excretion was measured accórding to, . 


the method of Brown ‘and ,colleagues? and was re- 


, garded as low when one or more values were obtained . 


below a line joining 8 mg/24 hours (27.8 pmol/24 E 


. hours) at 30 weeks’ and 12 mg/24 hours (4; 6 mouet. 


hours) at 40 weeks' gestation. 
Infants were diagnosed as small for diites (fetal 
growth retardation) when birth weight was below the 


tenth percentile ai to gestational. age fòr infants | - 


born in this community.* 
Perinatal deaths included stillbirths and neonatal 
deaths occurring within 28 days of birth. . 
Statistical analysis of the data was performed by test- 
ing of Kinona Dietribuuont . 


Results "u 


Severity of pre-eclampsia and fetal outcome accord- 
ing to time of onset: The group of patients with. early- 
onset pre-eclampsia had significantly higher incidences 
of proteinuria, fetal growth retardation, and perinatal | 
death than the late-onset group (p < 0.001) (Table I. 

Fetal growth retardation was a. complication i in 43 of | 


the 949 patients with. early- -onset pre- eclampsia. The . | 


signs-of pr e-eclampsia were present for no-more, than 
1 week in 12 of the 43 pregnancies. Thus, the higli: , 
incidence of fetal growth retardation in. „early-onset - 
pre-eclampsia was ‘not necessarily a consequence of 


protracted clinical disease. 


Estriol excretion before the onset of pre-eclampsia, 
As shown in Table II, the incidence of subnormal es- 


triol excretion was 25.4% in patienis destined to de- l 
velop carly- -onset pre- eclampsia. This incidence. was ` 
significantly higher than that in the total hospital popü- 


lation (13.7%; p < 0.001): By contrast, thé incidence of. 
subnormal estriol excretion in patients destined to de- 
velop late- onset- pre-ẹclampsia ` was 10. 3%, which. was 


significantly less than that.in thé total hospital popular - 


tion (p « 0. 05). 


There was a significant a association betweeri the level 
of estriol excretion before the emergence of pre- 
eclampsia ahd feral outcome (Table IIT). When estriol 
excretion was normal the incidence of. fetal growth re- 
tardation was 5.4% and:the perinatal death. rate’ was . 
0.5%, whereas’ when estriol excretion was gubnormal 
the incidences were 16. 8 and 5 3%, respectively | 
(p < 0.00 b : 
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. Table I. r R of proteinuria, fetal growth 
/ , retardation, and perinatal death according tó time of 
onset of. pre: eclampsia , 











Small- for- dates Perinatal 
death rate 
(%) | 






onset of — | No. of | Proteinuria 
pre-eclampsia | patients 
Less than 37  :249 
' weeks’ ] 

gestation 
More than ` 
-37 weeks’ 
‘gestation : 
"Total 

series 


61.3 


17.3. ` 68 


670 40.1%% 6.3% 0.48% 


919 


Ch <0. 001 = = Significance of difference between the two 
pre-eclampsia groups: p 


GT S 


Statistically ‘significant correlations between estriol 


' excretion and fetal outcome were also present when. 
: the patients were divided into early- and late-onset , ' 


| groups (Table III). However, low estriol excretion car- | 
ried a more sinister prognosis with regard to fetal out- 
' come in the’ early-onset group. In this group the inci- 
. dences of fetal growth retardation and perinatal death 
„were 6.5 and 3.3%, respectively, when estriol excretion 
was-normal, whereas when estriol excretion was sub- 
normal the corresponding incidences were 22. 6 (p< 
0.05) and 12.9% (p <:0.001), respectively.. 3 
Estriól excretion after: the onset: of. pre-eclampsia. 
“After the appearance of the clinical signs of pre- 
, edampiia in the early-onset ` group the incidence of , 
. subhormal estriol excretion rose significantly from 25.4 
to 41.3% (p: < 0.01: (Table II). After. the diagnosis | of 
late-onset pre-eclampsia the incidence of subnormal es- 
triol excretion rose from 10.3 to 15.7%. It can be con- 


- cluded that the appearance of the clinical signs of pre- 


eclampsia is associated: with deterioration of placental 
function mainly i in patients with early- onset disease. 
In patients with early-onset pre-eclampsia both fetal 
growth. retardation and perinatal death were found to 
have.a highly significant correlation with ‘low estriol 


' excretion (Table III). In this group. asa whole the inci- 


dence of. fetal growth retardation was 17. 3% and the 
perinatal death rate was 6.8% (Table I). When estriol 


` excretion was normal after the onset of pre-eclampsia 


the incidences of thesé complications were 8,0 and 
0.8%, respectively, whereas when estriol excretion was 


' subnormal the corresponding incidences were 35.2 and 


14. 8%, respectively (p < 0.001) (Table IIT). 
Too few. patients had estriol excretion measured 
after the signs of pre-eclampsia appeared in the late- 


` onset group to permit adequate analysis of results. In 


the total series of.919 patients, among those patients 
tested after the. -onset of pe Poop; estriol excretion 
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Table II. Incidence of low estriol excretion before and after onset of pre-eclampsia 






Time of onset of pre-eclampsia 


Less than 37 weeks’ gestation . . 249 . 122 
More than 37 weeks’ gestation 670 622 
Total series 919 744 


*p < 0.05; **p < 0.001; N.S. = 
excretion (13.7% in 5,000 patients’). 


Table Ul. Fetal outcome according to estriol -cx 





Small-f —- 


Time of onset of pre-eclampsia dates infan.s| 96) 


Less than 37 weeks! gestation: 
Normal estriol excretion 6.5, 
Low estriol excretion 22.6 


More than 37 weeks’ gestation: 


Normal estriol excretion 5.2, 

Low estriol excretion . 14.1 
Total series: 

Normal estriol excretion . 5.4... 

Low estriol excretion 15.8 


*p « 0.05; **p <0. 01; p < (001 = 
estriol excretion. 


was low in 33 of the 55 pregnancies (60%) comcHicated 
by fetal growth retardation and in 15 of the 1= (93%) 
complicated by perinatal death. 


Comment 


This study showed that in patients with pre-zdamp- 
sia, low estriol excretion had a highly.significen: asso- 
ciation with fetal jeopardy (growth retàárdatoen and 
perinatal death), both before and after the onse- of the 
clinical signs of the disease (Table III). When issessed 
in terms of the incidences of low ‘estriol excretior, fetal 
growth retardation, and perinatal death rae pre- 
eclampsia of late onset (7396 of cases) was showa.to bea 
benign disease in comparison with pre-eclan. sia of 
early onset (2796 of cases). 

Whether or not the incidence of fetàl growt- retar- 
dation is increased in pre-eclampsia is a matter "xf con- 
tinuing debate in the literature. Indeed, in this : cies its 
over-all incidence (9.2%) was not significantly higher 
than that of the hospital population (8.696). THs study 
has shown that the distribution of fetal growt- retar- 
dation was sharply polarized between pre-eclaripsia of 


` Before onset of pre-eclampsia 


No. of Low estriol No. of 
jctients screened excretion ( 96) patients screened. 






After onset of pre-eclampsia 





Low estriol 
excretion ( 96) 


25,45 213 49s 
10.3* 158 15.7 N.S- 
12.8 366 30.6 


: Not significant, 3 gnificance of difference compared with haspital incidence of low estriol 


xzretion.before and after onset cf pre-eclampsia 


Befose onset of pr e-eclampsia 


Perinatal Small-for- 
death rate (96) dates infants (96) 






After onset of pre-eclampsia 





Perinatal 
death rate (96) 


3.3 ses a Qe us kek 
35, ; 
em, 9.3 dr 
1.6 8.3 8.3 
0.5 sea 8.7 s 0.4 vag 1s 
5.3 9.5 13.4 


Significarce of difference between groups of patients with normal and subnormal 


early and late onset, there being a large and significant 
increase in its incidence among patients with early- 
onset disease. 

In comparison with the total obstetric population, 
patients destined to develop early-onset pre-eclampsia 
had a significantly increased incidence of low estriol 
excretion (p < 0.001) (Table II). In this group there 
was further deterioration of placental function after 
the onset of the clinical signs of the disease, the inci- 
dence of subnormal estriol excretion increasing from 
25.4 to 41.3% (p < 0.01) (Table IT). These data indi- 
cate that fetal growth and prognosis are already de- 
termined, presumably due to impaired placental func- 
tion, before the onset of the clinical signs of pre- 
eclampsia, when the disease occurs before 37 weeks 
gestation. i 


` We are grateful to our colleagues on the medical and 
nursing staff-of the hospital for their co-operation in 


this study, to Miss Michelle Willis for skilled technical , 


assistance, and to Mrs. Janet Walstab for the Suusucal 
analyses. a 
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Cigarette smoking as an etiologic factor in cleft 


lip and palate 


ANDERS ERICSON | 
BENGT KALLEN 
_ PETER WESTERHOLM 


Stockholm and Land, Sweden 


A case-control study has been made on smoking habits in women who, during 1975, gave birth to 
infants with closure defects of the central nen ous 'system (ASB) or with cleft lip or cleft palate 
(CLP). For each case, two control subjects wtb nonmalformed infants were selected and matched 
for delivery unit, time of delivery, maternal ag». and maternal parity. Smoking habits were routinely . 
included in hospital records at first visit to a maternity health clinic during pregnancy. Data were 
studied for 66 cases of CLP, 66 cases of ASE, and 261 control subjects. Significantly more women 
who: had infants with CLP smoked than did ccatrol women, but women with ASB infants showed a 
normal smoking pattern. Drug use did not expla n the findings. It is Suggested that maternal 
smoking is one of many factors of imporiance h the etiology of cleft lip and cleft palate in humans. 


(Am. J. OBSTET. GYNECOL. 135:348, 1979.) 


s, 
J 


THE HARMFUL effect on the infant of cigarette smok- 
ing during pregnancy is well known, with decreased 
birth weight and an iricreased perinatal mortali» rate. 
Few investigators have found any definite ef ect on 
malformation rates and such studies have main." been 
retrospective. Fedrick and colleagues! described more 
frequent smoking by women whose infants hac a con- 
genital heart defect than by control subjects, bu: 2 pro- 


spective study? could not verify this. An associa-izn be-_ 


tween material smoking and cleft palate and lp was 
found in a retr ospective study of 18,631 births in Car- 
diff.*. Thirty cases of clefts were included. No correc- 
tion was. made for possible effect of age and pacity. A 
recent prospective study" found an ‘association Eetween 
maternal smoking and perinatal death due to congeni- 
tal malformations, including anencephaly. Kel.ev and 
associates? made a case-control study, based oa. inter- 
views, that included 1,367 mothers of malformed in- 
fants and 2,963 mothers of normal infants and “ound a 
significant effect of heavy maternal smoking #1 mal- 
formation rates. This was seen for-most types cf mal- 
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formations, including some minor ones, e.g., inguinal 
hernias, and a bias in the retrospectively collected data 
cannot be ruled out. Forty cases of cleft lip or palate: 
were included in this study, and the relative risk for 
women smoking more than 20 cigarettes a day was es- 
timated as 1.7. 

We made a case-control study based on hospital rec- 
ords prepared during pregnancy. Two groups of mal- 
formations were studied: closure defects of the central 
nervous system (ASB) and cleft lip and/or palate (CLP). 


Material and methods 


Since 1973, all delivery records have been collected 
centrally in Sweden in a computerized form. The rec- 
ords are made on a standardized record form. A sum- 
mary of these is sent to the National Board of Health 
for data processing. A description of this system has 
been ‘published. The annual birth rate is approxi- 
mately 100,000. Among other information, smoking 
habits should be recorded at the maternal health clinics 
at the first visit during pregnancy. This information is 
not computerized. In order to get it, a number of in- 
fants with one of the two kinds of malformations— 
ASB or CLP-—-were instead selected from the 1975 
data and two control subjects for each case of a. mal- 
formed infant were sought. They were matched with 
respect to delivery unit, time of year of delivery (+1 
moñth), maternal age (5 year periods), and parity (1, 2, 
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O «10 10-19 220 all NS 
cigs / day 


Fig. 1. Diagram showing birth weight among nonmalformed , 


infants according to maternal smoking during pregnancy. 
“All” represents mean for all with known maternal smoking 
habits; “NS” represents mean for those with maternal smok- 
ing not stated. 


-3 to 4, 5+). Copies of the delivery records were re- 
quested, and information on smoking habits was ex- 
tracted. . 

Originally, 75 infants with each type of malformation 
were selected and thus a total of 300 control subjects. 
In a total of 12 triplets (case plus two control subjects), 
the requested information could not be obtained for 
various reasons. In a further 19 triplets, one or two 
subjects were lacking. The remaining material consists 
of 66 cases of ASB, 66 cases of CLP, 131 control sub- 
jects to ASB, and 130 control subjects to CLP. Ninety- 
one percent of the records used are thus part of com- 
plete triplets. 

The computerized records contain information on 
various aspects of the pregnancy and the delivered in- 
fant, including birth weight. The original hospital rec- 
ords also contain information on drugs used during 
pregnancy. From these records, information on drug 
use during the first trimester was extracted. However, 
in 26 instances (five ASB, four CLP, and 17 control 
subjects), only information on smoking habits—not on 
drug use—was obtained. — 

The women were divided into five groups according 
to smoking habits: nonsmoking (including a few ciga- 
rettes a week), smoking less than 10, 10 to 19, and 20 or 
more cigarettes per day, and not stated (NS). The latter 
records were thus not completed in the box where 

. smoking habits should be recorded. The NS group ac- 

counts for 11% of the total. This group could represent 

women who were never questioned about smoking 
habits or women who did not smoke. 
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per cent 
100 





all smokers 


95 per cent. 
confid. int. 





«——— controls ——» 


50 


ASB ! 








A: Kullander &Kallen (1971) 
B: Kullander et al. (1976) 
C: Present study 


Fig. 2. Diagram showing percentage of women smoking (upper 
diagram) or smoking 10 or more cigarettes a day (lower dia- 
gram) according to outcome of pregnancy. Results from the 
present study are given without (solid line) and with (dashed 
line) inclusion of NS as nonsmokers. 


Results 


In order to determine the nature of the NS group, 
the mean birth weight was compared among control 
infants according tc maternal smoking habits (Fig. 1). 
The well-known decrease in birth weight with increas- 
ing smoking was apparent. The mezn birth weight of 
the NS group is even lower than the mean birth weight 
of the total material with stated smoking habits. This 
indicates that NS means that the question about smok- 
ing had never been asked. "The material is small, how- 
ever, and the dispersion in birth weight is large; thus, 
the second possibility (NS represents nonsmoking) 
cannot be completely ruled out. Therefore, the mate- 
rial was treated both ways, and percentages were de- 


` termined with NS excluded (as though they represent 
‘nonstated questions) or included (as though they were 


nonsmokers). The actual difference in results is small, 
the NS group being relatively evenly distributed among 
the various subgroups. 

Table I shows the distribution of smoking habits in 
the various groups. The percentages recorded are 
shown diagrammatically in Fig. 2, which also gives the 
results from two earlier Swedish studies on smoking 
during pregnancy. Kullander and Kállén? made a pro- 
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Table I. Distribution of smoking habits in varios groups* 










Ces 


Diagnosis 








DEAE 
9 4 


Anencephaly 3 C 2 
Myelomeningocele ] 18 8 £ 2 
Encephalocele 0 2 3 = 0 
Total ASB 4 29 15 g 4 
% of total 6 4l 2] 1C 6 
% of known smoking habits 53 27 i£ 7 
% of known smoking habits, 44 23 1- 9 
NS included 
Cleft palate 1 8 6 B 0 
Cleft lip D 04 15 1S 3 
Total CLP 2 1017 21 1^ 3 
% of total 3 25 3] 2r 4 
% of known smoking habits 29 86 2t 5 
% of known smoking habits, 26 32 9t 5 
NS included 
All control subjects 
% of total 


% of known smoking habits 
% of known smoking habits, 
NS included 


fone [eos] raw [=D 





Control subjects 





5 23 3 19 13 7 0 4 46 
5 38 6 39 9 11 4 7 76 
if 9 0 12 3 l 0 2 i8 
li 70 9 70 25 19 4 13 140 
16 6 50 18 14 3 9 
|: 59 21 16 3 
17 53 19 15 3 10 
2 17 0 10 8 6 Ue 8 34 
6 51 6 51 16 28 1 5 102 
8 68 6 61 24 29 3 13 136 
12 4 45 18 21 2 I0 
52 21 25 3 
12 47 18 22 2 10 - 
15 BI 49 48 7 26 276 
5 47 18 17 3 9 
56 2) 20 3 
3 10 


*— Indicates that information from hospital reco^is was not available; NS, that hospital records were available but that the 


box concerning smoking had not been completed. 


Table I. Recorded drug use during the first t-mester and smoking in different groups 






No. of women Dcazs used 





Drugs used, first trimester 
ASB , 6 (1095) 









Smoking habits 
Fs [so es [sn [5 






96 Smoking* 


Antineurctcs 2, muscle 4 I l 0 0 33 


relaxar ts 2, antibiotics 


CLP 13 (21%) 


2, urirewry antiseptics 1 
Antineurctics 1, muscle ` 2 5 5 0 l 83 
relaxarts 1, antihista- 


mines 5, antibiotics 2, 
urinar” entiseptics 2, 
phenyzin 1, cyclofenil 
1, oraLcontraceptive | 


Control subjects 41 (17%) Antineumctics 4, muscle ` 22 3 10 l 5 39 
relaxaa.s 1, antihista- 
mines 1C, antibiotics 7, 
urinar antiseptics 2 
No drugs used, first trimester 
ASB 56 — 24 13 6 1 11 44 
CLP 49 — 14 15 12 l 7 67 
Control subjects 230 — 103 40 34 6 20 44 





*Calculated from known smoking habits (NS exc1 ded). 


spective study of smoking during pregnancy fren 1963 
to 1965 in the city of Malmö. Data in Fig. 2 refer to 
4,997 women with nonmalformed infants. K 4d ander 


and associates? based a study on 474 women inter-. 


viewed during midpregnancy from 1973 to .374 at 
10 hospitals in various parts of Sweden. The recorded 
frequency of smoking women in these two stucies and 
in the control group of the present study is sinc kir and 
probably representative for Sweden. On tke other 


hand, there is a tendency to increase in the subgroup of 
women smoking more than ten cigarettes a day. This 
could represent an increase in heavy smoking or a re- 
sult of an underestimate of the amounts smoked in the 
two previous studies. 

The results from the ASB group, agree well with 
those from the control group. On the other hand, there 
is a marked increase in the frequency of smoking 
women in the CLP group. If the distribution of 


‘nonsmokers,, known smokers, and NS is compared be- 
tween the CLP group andthe control group, a highly 
significant difference is seen: x? = 13.1 at 2 degrees of 
freedom; P < 0.01. 

The difference in smoking habits can be dde to vari- 
-ous confounding factors. One which can be analyzed is 
drug use. A positive correlation might occur between 
smoking and the use of antineurctic drugs and be- 
tween smoking and respiratory tract infections, thus, 
‘the use of antibiotics. Drug use was therefore analyzed 


in the part of the material where it was recorded; Table ` 
II shows the result. Iron: and vitamin drugs were not - 
included. Slightly more women who had infants with ` 


CLP used sóme drug during the first trimester than did 
control subjects. In three women, drugs had been used 
during the first trimester and à connection with mal- 
. formations is likely or possible: phenytoin, cyclophenil, 
and a contraceptive pill. These could explain the 
' slightly increased rate of drug use, which could also be 


random. Table II also compares smoking habits in, 


women in whom drug use was.or was not recorded. In 
both groups, an increase in the number of smoking 
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4 


with CLP seeks having smoked 10 lgacus or 
more a ‘day during pregnancy. The observation is also 
supported by a.published study from Cardiff? It is thus 
reasonable to conclude that a positive association exists 
between smoking during pregnancy and the birth of 
infants with CLP. Perhaps this is not a direct causative 
correlation but is due to one or more confounding fac- 
tors. One such factor; drug use, especially the use of ' 
antineurotic drugs; has been shown in the. present 
study to be an improbable cause. Alcoholism or occu- 
pational exposure is another possible factor that could 


‘not be studied in the present investigation but it is hard: 


to imagine that it could. play any major role. For the 
present, it seems realistic to regard cigarette smoking, . 
per se, as one of many factors of importance for the 

origin of CLP in man. If so, one can calculate the pos- 
sible contribution of smoking in the etiology of these _ 
malformations. Forty-one of the 58 women with CLP 


_ infants and known smoking habits did smoke; even if 


women is seen among mothers of CLP infants, and the, '’ 


. increase in the drug-free group is still significant 


(x? = 7.1, 1 degree of freedom; P « 0,01) compared to 


control subjects. 


Comment 


A significantly. increased rate of smoking among: 
women who gave birth to infants with CLP has been ` 
demonstrated. The observation is supported; by a pre-- 


vious Swedish study? which inspired the present inves- 
tigation, When a number of women who: had given 
birth to malformed infants or infants who died perina- 
‘tally were interviewed on various possibly harmful ex- 
posures during pregnancy, 13 of 28 mothers of infants 


_this is an overestimate of the actual frequency of smok- 


ing women in this group, there is a 95% probability that 
the rate is at least 57% (binomial distribution). Ifa 45% 
smoking rate among women who have nonmalformed 
infants is accepted: as ‘reasonably accurate (based on 


. three separate studies with very close results), one can - 


calculate that approximately 22% of the infants born in 


l ‘Sweden with: CLP are malformed due to maternal 


smoking. This represents 40 infants a year in Sweden. 
We know of no other so strong an exogenous source of 
human malformations in the present environment. 


It should be pointed out that the association between ' 
maternal smoking and the birth of an infant with an 
ASB suggested by some authors could not be verified in 


. the present study. 
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R—pulse wave timing: A technique for 


continuous cardiovascrlar monitoring in 
obstetrics— Preliminz-y report 
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JOHN W. ALLEN 
SANKAR N. KOYAL 
JIRI JILEK 

EDWARD H. HON 
FRANK LAU 

Los Angeles, California 


A simple, noninvasive technique for contin.z t s cardiovascular monitoring in obstetrics using 
R-pulse wave timing is described. This pre "nirary study suggests that different maternal heart 
rate? R pulse patterns are found in different3i-ical circumstances. A significant decrease in the 
R pulse interval occurred in the third trimegz» n both normal and diabetic women in the left lateral 
: position when compared to the supine posit. The R pulse intervals were all prolonged in the 
standing position in both gravid and nongre-i4 women. During labor R pulse interval usually 
shortened during uterine contraction. Prolo jajan of R pulse interval was observed during 
thiopental injection, hypotension, and excesiva bleeding at cesarean section. Exercise testing in 
healthy male subjects suggested that the c-=rtce in R pulse interval becomes constant when the 
, oxygen consumption rate reaches a platea =t 100% maximal work load. Further extensive clinical. 
stucy appears worthwhile since it may add zr other dimension to cardiovascular monitoring and give 
an early indication of cardiovascular reservz 13M, J. OBSTET. GYNECOL. 135:352, 1979.) 


` 


DURING PREGNANCY the heart is subjectes- "o addi- 
tional strain to maintain the integrity of ra:ernal 
physiologic functions and additionally to pre ice ade- 
quate nutrition for fetal development. Effects #7 preg- 
nancy on cardiac function in normal wome- may be 
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more pronounced in women with cardiovascular dis- 
ease. Cardiovascular dynamics are further altered by: 
maternal posture, uterine contractions, bearing-down 
efforts, modes of delivery, anesthesia, and various 
drugs. Cardiovascular monitoring is therefore an im- 
portant part of the management of the obstetric 
patient. ` 

Unfortunately, current . maternal cardiovascular 
monitoring techniques (intermittent heart rate’ and 
blood pressure determinations) are not always ade- 
quate to detect early deterioration, There is a need, 
therefore, for the development of more efficient tech- 
niques for this purpose. 

In recent years, the measurement of systolic time in- 
tervals has been proposed as a sensitive indicator of 
cardiac performance.’ Significant changes in systolic 
time intervals have been reported during normal 


. pregnancy and pregnancy complicated by cardiac dis- 


ease.?7* In addition, diminished left ventricular per- 
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Fig. 1. Schematic diagram of the R pulse monitoring system. The ECG was picked up by chest leads 
and fed to the cardiac electromechanical interval (EMI) monitor where the time: relationship between 
the beginning of the R pulse and the onset of the pulse was determined. The latter was sensed w ih 


an infrared transducer from the patient's forehead. 


formance has been demonstrated in hypertensive 
pregnant women.* The current method of systolic time 
interval measurements requires simultaneous high- 
speed recordings of an electrocardiogram, a phono- 
cardiogram, and a carotid pulse tracing. At least 10 
cardiac cycles are averaged to obtain the systolic. time 
intervals. This intermittent data sampling technique 
arid the averaging of time intervals compromise the 
data to some extent, so that early deviations may be 
overlooked. : 

' Arterial pulse wave timing? * mav be more reliable 
and practical, because instantanecus” hemodynamic 
changes are displayed continuously on a strip chart 
recorder.’ The time intervals are measured from the 
R wave of the electrocardiogram (ECG) complex to the 
plethysmographic P wave (R pulse interval). This inter- 
val is related to the pre-ejection period (minus the Q-R 
interval) and the pulse arrival time at the pulse sensor 
site, l i 

The aim of this study is to explore the use of an 
arterial pulse wave-timing technique continuously 
displayed together with instantaneous heart rate (HR) 
in various clinical obstetric situations, e.g., the non- 
pregnant state and various stages of pregnancy, labor, 
and the puerperium. 


. Patients and procedures 


A short description of the instrumentation used in 
this study. follows. A modified Corometrics Model 512 


neonatal monitor* with added electronics : for pulse 


*Corometrics - Medical Systems, Inc., 


Wallingford, Con- 
necticut, ; 


transducing and processing was used, The transducer 
is a disk one half inch in diameter with a central pho- 
totransducer encircled by four infrared emitting 
diodes. The infrared radiation generated by the diodes 
is partially absorbed ‘by erythrocytes and partially 
reflectéd back to the phototransducer. The amount of 
infrared energy reflected is.proportional to the blood 
volume in the vessels in the skin where the transducer 
is applied (in this study, on the sinciput). The photo- 
transducer detécts the reflected infrared energy and 
changes i it into an electrical signal. The electrical signal 
is amplified, filtered, and then brought into the timing 
circuits of the mon:tor together with amplified and fil- 
tered ECG. The ECG signal is obtained by three leads 
placed on the anterior chest wall at the levels of the 
midsternum and midcostal margins. ' 

The monitor detects the onset of the R wave and the 
onset of the capillary pulse, computes the interval, and 
displays it on the lower channel.of a two-channel strip- 
chart recorder which is part of the monitor. Instan- 
taneous hezrt rate (R-R interval) is displayed on the 
upper recorder channel (Fig. 1). The permanent rec- 
ords so obtained are wep of HR patterns s arid R pulse 
patterns.* 

This preliminary study was started to determine if an 


*The recording paper employed for this preliminary 
R pulse interval study was that used currently for fetal heart 
rate monitoring. The scale on the’ üpper portion (30 beats pér 
centimeter) for an adult heart rate is‘the same as that for a 
fecal heart rate, starting at 30 bpm. The scale on the lower 
portion for R pulse interval, however, differs from that used 
for uterine activity. The. scalé starts at 50 msec and is cali- 
brated at 50 msec/cm, Therefore, in reviewing the tracings in 
js paper, "this TIRE should be borne in mind. 
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EFFECT OF PC&TURE ON R-PULSE INTERVAL 
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Fig. 2. The upper portion of tracin-s-= and B shows the heart rate and the lower portions of the 
R pulse intervál.-4: Turning the pziet from the supine to the left lateral (LL) position. caused a 
transitory decrease of the R pulse in erxzl of approximately 10 msec. B: Changing the patient from 
the supine to the standing (S) Poi -e increased the R pulse interval by approximately 10 msec. 


extensive clinical study might be worthwhile. The rec- 
ords presented are examples of HR and R pubs trac- 
ings made in specific clinical situations whica arlude 
the following: (1) postural changes in 23 heath 7 non- 
pregnant patients, 65 healthy pregnant paterts, and 
38 diabetic pregnant patients; (2) labor in nire zormal 
patients; (3) cesarean section in three patea:s; (4) 
exercise testing of 11 male patients in whom zxygen 


r 


. corisumption was being measured. The latter study 
group provided an opportunity to observe HR and 
R pulse patterns during actual clinical evaluation of 
cardiovascular performance using à accepted methods. 


Results 


Postural changes. The effects of postural changes on 
the R pulse intervals were studied in 23 healthy non- 
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Fig. 3A. Comparison of the effect of postural changes on the R pulse interval in 23 healthy nonpreg- 
nant patients and 65 healthy pregnant patients, 15 of whom were 28 weeks’ gestation or less. Note 
the following: (1) With all three groups of patients, position change from supine to standing was 
associated with an increase in R pulse interval. This was most marked in the nonpregnant group. (2) 
Although there was essentially no change in R pulse interval from the supine to left lateral position 
with nonpregnant and pregnant patients of 28 weeks’ gestation or less, for those patients of more 
than 28 weeks’ gestation there was a marked decrease i inR pulse interval. 


pregnant women, 65 healthy pregnant women, and 38 
diabetic (clinical) pregnant women. Each subject was 
placed in the supine, left lateral, and upright postures 
for 5 to LO minutes at each position until a stable read- 
ing was obtained. Blood pressure was taken at the be- 
ginning and at the end of each position adopted by the 
patient. An example of the tracing is shown in Fig. 2. 

The results of this portion of the study are shown in 
Figs. 3A, 3B, and 3C. In the left lateral position, there 
is a significant decrease in the R pulse intervals after 28 
weeks’ gestation when compared with those in the 
supine position. The R pulse intervals were all -pro- 
longed in the standing position in both nongravid and 
gravid women. In the first two trimesters of pregnancy, 
the R pulse intervals of the diabetic women were all less 
than those of the gravid and nongravid women in the 
supine, left lateral, and standing positions. 

Labor. During the study of nine healthy gravid 
wamen in labor, it was observed that the R pulse inter- 
val shortened during uterine contractions. An example 
is shown in Fig. 4. The decrease in R pulse intervals 
appears to be directly proportional to the amplitude of 
uterine contraction and inversely proportional to the 
heart rate. : 

Anesthesia. In ‘a patient undergoing cesarean sec- 
tion, hypotension caused by epidural anesthesia was 
associated with an increase in R pulse interval (Fig. 5). 


fluids and ephedrine 


The patient was a 29-year-old, gravida 2, para 1 woman 
with rheumatic heart disease (Functional Class I) with 
breech presentation at 41 weeks’ gestation. Prolonga- 
tion of the R pulse interval was observed before 
hypotension was detected by sphygmomanometer. 
When the hvpotension was corrected by intravenous 
, the R pulse interval shortened. 

In another patient undergoing cesarean section, 
thiopental injection during induction of general anes- 
thesia was associated with a transient prolongation of 
the R pulse interval (Fig. 6). This patient was à 20- 
year-old, gravida 4, para 8 woman at 42 weeks' gesta- 
tion. Cesarean section was performed for failure to 
progress in labor. Within 1 minute of intravenous 
thiopental (250 mg) injection, the R pulse interval in- 
creased by 23% (from 110 to 135 msec) for approxi- 
mately 1% minutes. is 

Cesarean section. In.a patient who sustained exces- 
sive blood loss during cesarean section; an increase in 
R pulse interval was observed (Fig. 7). The patient was 
a 20-year-old primigravid patient at term who had a 
cesarean section for failure to progress in labor. After 
the baby and the placenta were delivered, profuse uter: 
ine bleeding was encountered. This was accompanied 
by an increase in the R pulse interval despite a normal 
blood pressure recording. 

Exercise testing. To evaluate R pulse intervals in 
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Fig. 3B. Comparison of the effect of sition n change on the R pulse intervals of 23 healthy nonpr eg- 
nant. patients (same group as illustr-tex. in Fig. 3A, repeated here for comparison purposes) with 
those of 27 puerperal patients. Witl- caange from the supine to lateral positions; there was a slight 
increase in R pulse interval duratiorrir- doth groups. However, with position change from supine to 
standing, there was a marked increa.e 2 the nonpregnant patients and a decrease in the puerperal 


patients. 
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Fig. 3C. Comparison of the R i pulse rr erval changes associated with position change i in 23 healthy 
nonpregnant patients (see Figs. 3A ar d=B) and 12 diabetic patients at 28 weeks’ gestation or less and 

26 diabetic patients at 28 weeks’ gestzicr. or more. With all three groups there.was a marked increase . 
in R pulse interval wich changing frar the supine to the standing position. With change from the 

supine-to left lateral position, there^wa: an increase in R pulse interval for the nonpregnant and 

diabetic patients of 28 weeks’ gestati «wor less while there was a decrease for diabetic patients of 28 

weeks’ gestation or more. These fincinzs i in the diabetic patient are similar to those of patients "with 

an uncomplicated pregnancy (Fig. 34y 
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CHANGES IN R-PULSE INTERVAL WITH UTERINE CONTRACTIONS 



















































































































































































Fig. 4. During uterine contractions (marked by upward and downward arrows) the maternal heart 
rate (MHR) (upper tracing) accelerated and the R pulse interval (lower tracing) shortened. Both 
rapidly returned to base:ine levels once the contraction was over. Timing lines: heavy lines = 


1 minute; lighter lines = 10 seconds). 


PROLONGATION OF R-PULSE INTERVAL 
DURING HYPOTENSION ASSOCIATED WITH EPIDURAL ANESTHESIA 
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HYPOTENSION 
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Fig. 5. Illustration of the MHR (upper tracing) and R pulse interval changes (lower tracing) observed 
with hypotension associated with epidural anesthesia. Note (1) the increasing duration of the R pulse 
interval just prior to the detection of hypotension and (2) the rapid return tc normal levels just prior 


to normotension. 


situations where cardiac performance was likely to 
chenge, 11 normal subjects (all male) underwent max- 


imal exercise on a treadmill using a modified Balke’ 


protocol. Oxygen consumption, HR, and R pulse inter- 
vals were measured during the exercise period. A sig- 
nificant correlation (p « 0.001) was observed between 
R' pulse intervals and oxygen consumption (Fig. 8), 
suggesting that R pulse intervals may reflect changes in 
cardiac performance. When the oxygen consumption 
rate reached a plateau at 100% maximal work load, the 
change in R pulse intervals became constant. 


Comment 


Early experience with this exploratory study indi- 
cates that different HR/R pulse patterns are found in 
different clinical circumstances. The monitoring tech- 
niques are simple, convenient, and noninvasive. It has 
not been possible to determine the relationship (if any) 
between the R pulse measurements and the well- 
defined measurements of pre-ejection period (PEP). 
Although the R pulse interval is related to PEP it is also 


. affected by pulse wave propagation time. 


In patients of this study, the pulse propagation time 
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Fig. 6. MHR (upper tracing) and R p xe lower tracing) interval changes associated with the intrave- 
nous injection of 250 mg of thiopem -or cesarean section. Note the prolongation of the R pulse 
intervals within a minute after the F-j «ion. Observe also that the MHR level was essentially un- 
changed before, during, and followi -s-this prolongation, hence indicating that the R pulse interval 
prolongation is not related to MHR zerge. Note also me R pulse interval changes associated with 


cesarean section, 


PROLONG-TION OF R-PULSE INTERVAL 
DURING EXCESSIVE UEE-INE BLEEDING AT CESAREAN SECTION 

























































































BLEEDES 
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Fig. 7. R pulse interval changes ocs-7ved during cesarean section where excessive bleeding was 
present. The vertical spikes on the - HR (upper tracing) and R pulse interval record (lower tracing) 
are artifacts (due to excessive morent of the transducer wires). Note the prolongation of the 
R pulse interval even though the pa Œa: was normotensive as determined by auscultatory techniques. 


is relatively constant, since the transducer is Lær. onto 
the patients forehead; hence the change .n the 
R pulse intervals predominantly reflect changssam PEP. 
PEP is a measure of the duration of the isoxcL: metric 
contraction phase of the myocardium, the d raton of 
which, in turn, is dependent upon the level «the left 
ventricular end-diastolic pressure (preload), re aortic 
diastolic pressure (afterload), and the rate of »rce de- 


velopment by the myocardium. Hence, anything which 
influences these factors will in turn affect the PEP. 
The venous return in the standing position is im- 
peded when compared to that in the supine and left 
lateral positions. This leads to a decréase in the preload 
and consequently a prolongaticn in*the PEP and the 
R pulse intervals. In the pregnant woman, particularly 
in the third trimester, venous return is increased when 
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position is changed from supine to left lateral." This 
leads to an increase in preload and consequently a 
shortened PEP and hence shortened R pulse intervals. 

Venous return to the heart is increased during uter- 
ine contractions,” and this may be reflected by a de- 
crease in the R pulse intervals (Fig. 4). An additional 
factor here may also be the ionotropic effect of 
catecholamine release associated with pain. 

Conditions where there is a prolongation of the 
R pulse interval resulting from decreased venous re- 
turn may be exemplified by hypotension associated 
with epidural anesthesia (Fig. 5) and excessive blood 
loss during cesarean section (Fig. 7). 

Myocardial depressants diminish the rate: of devel- 
opment of myocardial force, thus leading to an in- 
crease in PEP and the R pulse intervals. This aspect of 
the R pulse interval prolongation may be illustrated by 
the effect of thiopental injection (Fig. 6). 

The findings from the exercise testing of male pa- 


tients suggest that HR/R pulse patterns associated with ` 


exercise may be useful for determining maximal car- 
diac performance and hence provide an objective mea- 


surement of tolerable cardiac stress. The use of this or ` 


a similar technique during the antepartum evaluation 
of a high-risk pregnancy may be useful to determine 
maximum maternal cardiac load which in turn could 
provide a reference point for fetal stress testing. 
While these early studies are promising and appear 
to be consistent with expected findings in specific clini- 
cal circumstances, a great deal more study is necessary. 
There is no way to determine the relationship of the 
R pulse interval to the PEP on a one-on-one basis; the 
data are acquired from peripheral pulses, pulse wave 


R-pulse wave timing 359 


CORRELATION OF OXYGEN CONSUMPTION 
AND R-PULSE INTERVAL 
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Fig. 8. During maximal treadmill exercise using a modified 
Balke protocol, the changes in R pulse intervals of 11 normal 
male subjects were compared with their oxygen consumption 
rate. This figure illustrates the high degree of correlation be- 
tween these measures and that at 10096 maximal cardiac load 
the change in R pulse intervals became constant. 


velocity is influenced by local factors ‘such as vasocon- 
striction, and there :s frequent movement artifact. Yet, 
despite all these valid objections, the technique appears 
to hold promise as a cardiovascular monitoring method 
capable of providing early warning of cardiovascular 
stress. 
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A study of variable d2zelerations in association with 
-other heart rate patterns during monitored labor 


“EMANUEL P. GAZIANO, M.D 


Minneapolis, Minnesota 


A review of 1,011 consecutive intrapartum hear rate tracings yielded 37.3% with some degree of 
variable deceleration pattern. No differences ir *pgar score distribution were observed in the 
‘presence of uncomplicated variable decelerzticn pattern when compared to those tracings marked 
normal. However, the presence of variable cecelerations in association with other heart rate 
patterns resulted in lower mean Apgar scores a: 1 and 5 minutes, which were significantly different 
from those of the fetal heart rate (FHR) norraa. zroup. Mean Apgar scores at 1 and 5 minutes were 
significantly different from normal when variabE: Jecelerations were noted in the presence of 

: tachycardia and loss of variability. Mean Apt a scores were lower when bradycardia (prolonged 
episodes of heart rate <120 bpm) was presan. in the record when compared to normal, but the 
presence of variable decelerations with bracycardia did not result in different mean scores. The 
presence of baseline changes with loss of varézcility and variable decelerations appeared to result in 
the lowest mean scores. When bradycardia 5r tachycardia occurred in exclusive association with 
variable decelerations, the percentage of deoressed newborn infants was relatively high. (AM. J. 


OBSTET. GYNECOL. 135:360, 1979.) 


\ 


DATA INTERPRETATION is a major problem :n in- 
trapartum biophysical monitoring. Mixed =m ckiple 
heart rate patterns are common during intrapartum 
monitoring. While certain combinations are azscciated 
with fetal asphyxia, such as loss of baseline v.rzbility 
and tachycardia, little is known of the predict ve value 
when several heart rate patterns are present sraulta- 
neously in the record, Beard and associates! everted 
increased morbidity when variable deceleraton. fetal 
heart rate (FHR) pattern was associated wit: oss of 
baseline variability and baseline changes, such as 
tachy¢ardia or bradycardia. Cibils? noted fixed. bassline 
with loss of variability and tachycardia and th» z3ang- 
ing from one pattern to another in more thar £070 of 
stressed infants. 

It is known that variable decelerations may xeflect 
umbilical cord compression and are, if severz, zssoci- 
ated with asphyxia on the basis of decreased 5lac2ntal 
perfusion. Shelley and Tipton? reported a dize«xr rela- 
tionship between the area of FHR deceleratoas and 
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adverse newborn outcome. Recent reports indicate that 
heart rate patterns similar to a severe variable deceler- 
ation pattern may precede intraparum fetal death.* 
These observations support the need to further define 
the significance of the variable deceleration FHR pat- 
tern, particularly in relationship to other patterns. The 
purpose of this communication is to relate observations 
on variable.decelerations in combination with other 
patterns in a large series of monitored patients. 


Materials 


A total of 1,011 consecutive intrapartum FHR rec- 
ords was available for analysis. All patients were on 
the Obstetric Service at Hennepin County Medical 
Center, Minneapolis. Fetal monitoring was performed 
with the Corometrics FMS 101 and 101A or the Roache 
Fetasonde. FHR was recorded with the use of spiral 
electrode, ultrasonic probe, or. abdominal ECG, de- 
pending upon clinical circumstance. Gestational age 
was 36 weeks or greater in 975 patients and less than 36 
weeks in 36 patients. Following completion of monitor- 
ing, records were reviewed by one experienced reader; 
FHR observations, as well as mode of delivery, birth 
weight, Apgar scores, and various other clinical data 
were recorded. Predominant heart rate patterns were 
interpreted according to criteria próposed by Hon? 
Multiple variables were, therefore, available for analy- 
sis. Following recording of heart rate observations, the 
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Table I. T tests comparing Apgar scores at l and 5 minutes of women displaying various abnormal FHR 


patterns with those of women showing normal aang : 












Apgar 1 min. score . 





FHR patterns X 
* Normal . 396 7.75 1.50 ` 
Variable deceleration 375 7.25 2.05 3.85 
Tachycardia ^ 100 7.29 1.94 221 
Variable decelerations 45 7.18 2.15 1.73 
and tachycardia . 
Bradycardia 121 7.03 2.39 3.13 
Variable deceleration 59 7.03 2.38 2.26 
and bradycardia 
Loss of variability 95 6.82 242 3.58 
Variable deceleration, 14 6:64 2,73 1.51 
tachycardia and loss : 
of variability . : 
Variable deceleration, 8 6.00 2,73 1.81 


bradycardia and 
loss of variability 





*When compared with normal subjects. 


patient's history sheets were reviewed for completeriess 
and accuracy. After coding, computer analysis with 
crass tabulation of certain FHR variables was per- 
formed. 


Results 


The presence of variable decelerations during moni- 
tored labor was high, with 37.3% having some degr ee 
of this pattern. Table I indicates the distribution of 
multiple heart rate patterns, with corresponding mean 
Apgar scores at 1 and 5 minutes. In this grouping, the 
combinations do not exclude the presence of other pat- 
terns. Mean Apgar scores at 1 and 5 minutes for vari- 
able decelerations and for fetal tachycardia (extended 
episodes of heart rate > 160 bpm) were lower than the 
FHR normal groüp. However, further lowering of 
mean scores was observed when variable decelerations 
and fetal tachycardia were present simultaneously in 
the record. Extended fetal bradycardia (heart rate « 
120 bpm) was associated with relatively low mean 
Apgar scores dt ] and 5 minutes when compared to the 
FHR normal group. Loss of FHR variability was also 
associated with lower mean Apgar scores at 1 minute 
(6.82 compared to 7.75 for normal) and at 5 minutes 
(8.21 compared to 8.84 for normal). When variable de- 
celerations were noted in association with baseline 
changes or loss of FHR variability, the lowest mean 
scores were noted. For those particular groupings, t 
te$ts between mean scores of the various patterns de- 
scribed above with the FHR normal group indicate 
significant differences (Table I). The seemingly higher 
significance levels ‘obtained by FHR patterns observed 
‘singly or with lower mean scores is a function of sample 
size. Fig. 1 demonstrates a case of neonatal depression 


iiia 5 min score 


402 8.84 1.22 


0.000 376 849 1.51 3.54 0.000 
0.014 100 845 150 241 0.008 
0.042 45 894 174 2.25 0.013 
0.002 122 8.28 1.90 3.07 0.002 
0.012 80 £35 187 237 0.009 
0.001 96 £21 191 3.08 0.002 
0.066 l4 £21 1.80 137 0.086 
0.036 9 822 172 1.07 0.143 


Table II. Relative frequency of variable decelerations 
in exclusive association with other FHR patterns 


Per- 
No. | cent 


Variable deceleration only 152 15.0 

Variable deceleration and loss of beat-to-beat — 11 — 1.1 
variability : 

Variable deceleration and bradycardia 26 26 


Variable deceleration, bradycardia and loss of 3 03 
beat-to-beat variability 

Variable deceleration and tachycardia 19 19 

Variable deceleration, zachycardia and loss of 8 08 
beaz-to-beat variability 


Variable deceleration, bradycardia and 3 03 
tachycardia 


Variable deceleration and UPI 12 1.2 


associated with loss of FHR variability tachycardia, and 
decelerations. 
Variable, decelerations with no other associated heart 


' rate patterns were observed in 15% or 152 patients. 
` The relative frequency of variable decelerations with 


other abnormal heart rate patterns, such as loss of 
beat-to-beat variability or tachycardia, and combina- 
tions of patterns is further illustrated in Table 11. This 
group was relatively small, with only 0:396 to 2.6% of 
the study patients falling under this category. Table ITI 
reflects grouping by exclusive combinations. Women 
were grouped into low, medium, and high Apgar 
categories. Women with uncomplicated variable decel- 
eration pattern (variable decelerations without any 
other associated abnormality) were compared sepa- 
rately with the distribution of the same Apgar cate- 
gories for those whose FHR tracings were normal. 
Chi-square (x7) tests of significance a are shown in Table 
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Fig. 1.-Variable type deceleration patera, tachycardia, and loss of FHR variability. Delivery shortly 
after end of record resulted in an a pty xiated neonate. 


Table III: Relationship between variable deceleration pattern in exclusive association with baseline changes and 
Apgar score: Chi-square comparisons of variable deceleration groupings with normal values 






Normal: : : 
No. li 37 S 
% 3.3 11,0. 357 


Uncomplicated variable 
decéleration (N = 151) 


No. - 8 93 - 2) 3.04 


% 5.3 15.2 73.5. 
Bradycardia and variable 
deceleration (N —:26); 


No. 7 4 5 17 11.07 


. 06 154 19.2 634 
Tachycardia and variable 
deceleration (N — 19): 
"No. 0 3 OM 
9b 0.0 15.8 8S c 


Low Medium Chi Lou Medium. |. High Chi 
. (0-3) . (4-6) = - EP square* . id (0-3) (4-6) '( 7-10) | square* 


0.98 , 





Apgar 5 min. score 


5 4 . 332 

14 12 974 
021 3 6 142 433 0. 
(NS 20 4.0 940 ' (NS) 
0.004 2 à 229  . 1160 0.008 

75 74 846 . 
0.61 0 2 17 984 . 0.007 
(NS) 00 10.55 895 I 











*With 2 degrees of freedom. 


IH. When FHR was recorded as norínal, 96. T; scored 
a 1 minute Apgar of 4 or greater, while 98.6% scored 4 


or greater at 5 minutes. Uncomplicated varizb:e decel- - 
eration pattern was not different from the neral FHR- 


group in their relationship to Apgar scores at. l and 5 
minutes. When bradycardia and variable dese erations 
occurred alone (without any other predon=rent pat- 
tern present), Apgar was significantly lower zt both 1 
and 5 minutes when compared to normal. When both 
bradycardia and variable decelerations bcau-red ex- 
clusively; 18.496 and 7.7% of neonates had .&pgars of 


less than 4 at 1 and 5 minutes. Although numbers are 
small, a similar trend is. noted in the exclusive dssocia- 
tion of tachycardia and variable decelerations. When 
both were present exclusively in the record, the Apgar 
scores appear to be lower than the scores of the normal 
group at 5 minutes, but not at 1 minute. Table IV 
illustrates the relationship of variable decelerations and 
late decelerations occurring exclusively when com- 
pared to Apgar score with x? comparisons of the late 
deceleration groups with normal. The relationship be- 
tween late decelerations and Apgar is also shown. Both 
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"Table IV. Relationship between variable deceleration patterns in exclusive association with late decelerations 
(UPI) and Apgar score with chi-square comparisons of. UPI groupings with normal values 












Normal FHR (N = 341): 


No. Il 97 287 
% 3.3 12.0 85.7 
UPI and variable l 
deceleration (N = 12): | 
No. ] .4 8 5 
% 33.8 25.0 41,7 
UPI alone {N = 26): 
No. 5 5 16 
% 19.2 19.2 61.6 





28.8 


16.9 





* With 2 degrees of freedom. 


grcupings were associated with poor outcome and 
show a markedly lower Apgar distribution compared to 
the FHR normal group. However, with present num- 
bers, it is difficult to determine whether the presence of 
variable decelerations with late decelerations is addi- 
tive. The present data do not allow further breakdown 
as to severity of variable decelerations or to the various 
characteristics in terms of duration and severity of 
tachycardia and bradycardia. Such quantitive studies 
with regard to second-stage tracings are currently in 
progress. 


Comment 


The variable deceleration pattern is generally 
thought to reflect umbilical cord compression mediated 
by reflex parasympathetic activity. However, a variety 
of circumstances may be associated with variable decel- 


eration .patterns, such as alterations in fetal Po, or 


blood pressure and maternal aorto-caval obstruction.® 
* These diverse mechanisms may help to explain 





Medium 


(4-6) 


value 





4 332 
14 12 974 

0.001 0 8 9 33.9 0.0006 
0 25.0 75.0 

0.0000 2 9? ° 99: 116 0.080 
74 73 84.6 





conflict in data interpretation. It may be that changes in 
fetal baseline heart rate or loss of variability, in the 
presence of umbilical cord compression, are reflections 
of further homeostatic adjustments reflecting the stress 
of decreased placental perfusion. . . 

It is of interest that the presence of uncomplicated 
variable deceleration patterns per se did not result in 
significantly different distribution in Apgar score when 
compared to the FHR normal group. Variable decel- 
erations and tachycardia or bradycardia occurring to- 
gether may be of greater significance. Further study 
is necessary to quantify these possible relationships. 
However, the presence of variable decelerations with 
baseline changes or loss of variability.may be an indi- 


cator for further fetal assessment. 


Ithank Thomas Allen of the University of Minnesota 
Computer Center fcr his statistical assistance and Dr. 
Donald W. Freeman for his critical review of the paper. 
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' Labor decreases the lung water content of 


newborn rabbits 


RICHARD D. BLAND* 
MICHAEL A. BRESSACK** 
DOUGLAS D. McMILLAN*** 


San Francisco, California 


To test the prevailing concept that drainage =f fetal lung liquid begins after birth, we measured 
extravascular lung water content of 47 fetal "abbits born at term gestation, with or without prior 
labor. Rabbits born after lavor, either vagine L or operatively, had less water in their lungs than 
those delivered by cesarean section withoutpreceding labor; there was no difference in lung water 
content between rabbits bern vaginally or operatively after labor. These results suggest that 
reduction in the volume of fetal lung liquid ir -abbits normally begins before birth and depends on 
the experience of labor, not the mode of delvery. (AM. J. OBSTET. GYNECOL. 135:364, 1979.) 


t 


FETAL LUNGS are filled with liquid that mu:t be dis- 
placed from potential air spaces soon after birth to 
permit successful pulmonary gas exchange. =revious 
investigators observed the rate of disappea-ance of 
fluid from the lungs of newborn rabbits and cencluded 
that drainage of fetal lung liquid begins at tirth.™ ? 
Two recent findings suggested to us, however, “hat this 
process might begin before delivery, perhaps ith in- 
itiation of labor. Mescher and associates? shoved that 
flow of fluid from the trachea of fetal lambs cezreases 
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during. the 48 hours before birth, and we discovered. 


‘that pulmonary interstitial fuid, collected as lung 


lymph from fetal lambs, becomes dilute during labor,* 
suggesting that a change in the movement of liquid in 
the lung may occur before a normal vaginal delivery. 
We therefore tested the hypothésis that events asso- 
ciated with labor might decrease extravascular lung 
water content. We used 47 term fetal rabbits, delivered 
either vaginally or by cesarean section and killed with- 
out breathing. Those born vaginally or operatively 
after labor had less fluid in their lungs than rabbits 
delivered by cesarean section without prior labor. 
There was no difference in lung water content between 
rabbits born vaginally or operatively after labor. 


Material and methods 


We studied three groups of New Zealand white rab- 
bits, bred 31 days prior to parturition. In Group 1 were 
15 fetuses from eight litters delivered by cesarean sec- 
tion under spinal anesthesia. The presence of a fused 
symphysis pubis in the does indicated that labor had 
not begun. In Group 2 were 15 fetuses delivered by 
cesarean section after the onset of labor, a fact docu- 
mented by the vaginal birth of at least three littermates 
prior to operative intervention. In Group 3 were 17 
fetuses from eight litters born vaginally after spon- 
taneous onset of labor, in most cases accelerated "by 
0.25 unit of intramuscular oxytocin (Pitocin, Parke- 
Davis & Co., Detroit, Michigan). 7 . 

The experimental protocol was as follows: (1) we 
gave anesthesia and prevented breathing and escape of 
lung liquid by injecting sodium pentobarbital, 0.3 
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Fig. 1. Sections of lung obtained from fetal rabbits killed without breathing after vaginal delivery 
(left) and cesarean section (right). In both, the potential air spaces are filled with liquid and there is 
little or no fluid surrounding large pulmonary blood vessels. (x8.5.) ` 


mg/gm of body weight, intraperitoneally, and fixing a 
ligature around the neck during-birth; (2) we weighed 
the fetuses to the nearest 0.1 gm, then aspirated 1 to 2 
ml of blood from the heart for measurement of packed 
cell volume, hemoglobin concentration, water content, 
and plasma total protein concentration; (3) we rapidly 
froze the fetuses by immersion in liquid nitrogen and 
obtained their lungs for measurement of pulmonary 
blood volume, lung water content, and weight of dry 
lung tissue; and (4) we examined sections of frozen 
lung under a light microscope to observe the distribu- 
tion of fluid. . l 

We measured packed cell volume (hematocrit) by 
centrifugation of heart blood, hemoglobin concentra- 
tion by the cyanmethemoglobin method, and plasma 
protein concentration with a refractometer (TS meter, 
American Optical Corp., Buffalo, New York}. We dis- 
sected out the lungs in a cryostat at —30° C, prepared 
one block of tissue for photography, and minced the 
remaining lung for measurement of hemoglobin con- 
centration and water content. 


To estimate the amount of blood in the lungs, we 
added an equal weight of water to approximately one 
third of the tissue, hemolyzed the red blood cells in the 
lung by sonication (Sonicator ultrasonic cell disruptor, 
Heat Systems Ultrasonics, Plainview, New York) for 15 
seconds, centrifuged the mixture, and measured lung 
hemeglobin concentration in the supernatant fluid. We 
obtained the ratio of the hemoglobin concentration in 
lung tissue to that in heart blood and assumed that the 
hemoglobin concentration of blood in the lungs was the 
same as that in the heart. We then multiplied that ratio 
times the weight of lung tissue to yield the amount of 
blood in the lungs: 


Weight of lung blood = 


lung tissue hemoglobin concentration 





- —~ X lung weight. 
heart blood hemoglobin concentration . 


To measure extravascular lung water content per 
unit of dry lung tissue, we dried samples of heart blood 


and lung tissue (about two thirds of the total) at 85° C 


for 72 hours, thereby deriving the fraction of water in 
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Table I. Effects of labor and type of delivery o3 lung water content of fetal rabbits 
























Group of 
rabbits 


Type of 
delivery 


Body weight 


(gm) - (99 


1 Cesarean _ 51* 38 
(n = 15) +] +2 
2 Cesarean + 54 ` 38 
(n = 15) +3 +2 
3 Vaginal + 49 39 
(n = 17) +9 +] 









Hematocrit 


Plasma protein 
concentration 


(gm/dl) 





- Lung blood per gm 
of dry lung tissue 


Lung water per gm 
f dry lung tissue 
(gm) . 





3.9 2.7 8.0 
+0.1 +03- ^ £04 7 
4.5 3.1 6.8 . 
+0.1 +0.2 +0.2 
4.3 2.8 7.1 
+0.1 +0.2 *0.2 
1 t 





*Numbers are the mean + the standard error of tk» mean. 


TSignificant difference between fetuses born with zad witheut labor, P «0.05. 


each. This allowed us to determine the amcuat of 
water in the lung and subtract from it the ament of 
water in, the blood. We expressed this differerce, the 
extravascular lung water, as a function of dry larg tis- 
sue, exclusive of blood: 


Extravascular lung water content _ 





Dry lung tissue 
(% H;O of lung x lung weight) — 
(96 H:O of blood x weight of lung > ood) 


lung weight — blood weight — 
H:O in lung tissue* 


We compared the results of measurements òr the 
three groups of fetuses by an unpaired t tex * with 
P < 0.05 indicative of a significant difference. 

Fig. 1 shows photomicrographs of sections =f lung 


taken from two fetuses, one born vaginally end the ` 


other by cesarean section, Irrespective of the type of 
delivery, we found that the airways were filled with 
liquid and there was little or no fluid surrouncirg the 


large pulmonary blood vesséls before the crset of | 


breathing. 

Table I is a summary of results for the three zroups 
of fetuses. Body weight, packed cell volume (hzmato- 
crit), and lung blood content did not differ sign fizantly 
in the three groups. Rabbits born after labor, hzwever, 
had a greater concentration of protein in plascra and 
less extravascular water in their lungs than tho: e deliv- 
ered by cesarean section without preceding labor. 
There were no significant differences between the two 
groups of rabbits born after labor. 


Comment 

Previously Adams and associates? suggested that ce- 
sarean section inhibits removal of fluid from tius lungs 
of fetal rabbits. Our results indicate that the exp2rience 


*H,O in lung tissue = (% H:O of lung x um weigh:) — (96 


HO of blood x weight of lung blood). 


of Iabor, not the mode of delivery, affects the amount 
of liquid in the lungs of rabbits at birth. The difference 
in extravascular lung water content between rabbits 
born with and without prior labor represents 38% of 
the total fluid lost from the lungs of operatively deliv- 
ered. rabbits in the first 24 hours of life. ` 

In the fetal lamb, liquid flows into potential air spaces 
because of active transport of chloride ion by cells of 
the alveolar epithelium.’ Recently Walters and Olver? 
and Lawson and associates? showed that epinephrine 
may inhibit secretion of lung liquid i in the lamb fetus. 
During spontaneous birth, the concentration of epi- 
nephrine in fetal plasma may be sufficiently high" to 
stop this active secretory process, allowing protein-poor 
liquid within potential air spaces to be reabsorbed into 
the pulmonary microcirculation because of the large 
osmotic effect of protein in plasma. The greater con- 
centration of protein in the plasma of rabbits born after 
labor therefore should facilitate the removal of lung 
liquid and yield drier lungs. This finding may help 
to explain why babies born with normal or high con- 
centrations of protein in their plasma are less likely to 
have respiratory distress than babies with DIPPE 
teinemia."! 

If our results with the rabbit are applicable to the 
human infant, they could account for the previous ob- 
servation (British Perinatal Mortality Survey, 1958) 
that babies born by cesarean section after labor had 
fewer respiratory difficulties than babies delivered op- 
eratively without preceding labor.” Karlberg and as- 
sociates proposed’ that lack of thoracic compression 
during operative delivery might interfere with normal 
clearance of fetal lung liquid. Our data suggest that 
vaginal compression of the thoracic cage during ex- 
pulsion at the introitus is not a critical event in the 
removal of lung liquid in rabbits; despite tracheal liga- 
tion during birth, rabbits delivered by cesarean section 
after labor had no more water in their lungs than rab- 
bits born vaginally. The unfavorable effect of cesarean 
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section on lung water clearance was not the result of 
operative birth per se, but of operative intervention 
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Changes of lipid percidation and superoxide 
dismutase activity in :he human placenta 


KAORU SEKIBA 
Okayama, Japan 

TAMOTSU YOSHIOKA 
Kurashiki, Japan 


The oxygen radical may induce peroxidatior cf unsaturated fatty acids in vivo. We studied changes 
in superoxide dismutase (SOD) activity and lip id peroxidation using human placental tissue. Lipid 
peroxidation was marked in early stages (2 -c 4 months) of gestation but decreased with growth and 
was very small by the end oi pregnancy. TF» SOD activity of placental tissue in early gestation was 


approximately 250 to 500 U per gram of we Weight. The activity increased with growth of the 
placenta and reached a level of 400 to 1,50 ~! per gram of wet weight by the end of gestation. 
These results for SOD activity suggest that r= oxygen requirement in the placenta at early stages 
of gestation is low compared with that at th « end of gestation. (AM. J. OBSTET. GYNECOL. 135:368, 


1979.) 


THE PLACENTA has a significant influenc? oa the 


growth of the fetus and aging of placental tissic is con- , 


sidered to play a role in triggering the onset cf labor. 
Recently, special interest has been developed .r ine re- 
lationship of the aging phenomenon to lipid seroxida- 
tion by free radicals.! 

In the present work, we studied change- .n lipid 
peroxidation activity in the human placenta b» measur- 
ing lipid peroxide from early pregnancy tc erm. A 
. comparative study of lipid peroxidation was rzde by 
adding catalysts such as Fe** and ascorbic acid to the 
reaction medium. In addition, we studied: œx nges in 
the placental content of superoxide dismutase (SOD), 
an énzyme that is said to play a role in eradic_tmg lipid 
peroxidation by-products. 


Materials and methods 


Human placentas from induced abortiors iz early 
pregnancy and human placentas from n=rmal de- 
liveries at term served as the material studied Tissues 
were washed with cold 0.9% saline solution :c remove 
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as much blood as possible. The tissue was homogenized 
in a Teflon homogenizer containing a five fold volume 
of cold 10 mM sodium phosphate buffer solution (pH 
7.4) and used to determine lipid peroxidation and SOD 
activity. Lipid peroxidation was assayed by the method 
of Hunter and associates.? The protein concentration 
of the placental homogenate was measured by the 
method of Lowry and associates? after the final concen- ` 
tration was adjusted to 4.5 mg per deciliter by suspen- 
sion in 0.15M potassium chloride-10 mM Tris hy- 
drochloric acid buffer (pH 7.4). The suspension was 
shaken rapidly at 37° C to allow lipid peroxidation; a 
reagent was added and then the malondialdehyde 
(MDA) formed was measured at a wave length of 535 
nm. Catalysts such as Fe**, ascorbic acid, vitamin E, or 
xanthine and xanthine oxidase were added to the 
medium, and the difference in the reaction due to 
aging was also studied. Next, SOD activity was mea- 


sured by the method of Beauchamp and Fridovich* 


using the supernatant obtained by centrifugation of the 
placental homogenate at 40,000 x g for 2 hours. The 
volume of supernatant required to reduce nitroblue 
tetrazolium (NBT) to 50% was calculated and ex- 
pressed as units per gram of wet weight. 


Results 

Lipid peroxidation. The changes in lipid peroxida- 
tion activity accompanying the growth of the placenta 
are illustrated in Fig. 1. In the placenta of a two-month 
pregnancy, MDA content after incubation for 3 hours 
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was as high as 4.2 times that at the start of the reaction. 
This MDA production was found to be greatest (6.7 
times) in placental tissue of the third month. There- 
after the MDA content produced gradually decreased. 
It was elevated 3.4 times in the 4-month placenta, 
which was similar to the content in the 2-month pla- 
centa. After the fifth month of pregnancy, when the 
placenta is believed to be completely formed morpho- 
logically, the MDA content decreased rapidly and was 
minimal in the term placenta. 

A further study was conducted by adding catalysts to 
the medium in order to investigate more precisely the 
difference of lipid peroxidation in the placenta, i.e., 
between that of the third month and that of the tenth 
month. The results obtained with the addition of 
0.05M ascorbic acid or 0.5 mM Fe** are shown in 
Fig. 2; those with the addition of xanthine and xan- 
thine oxidase, in Fig. 3; and those with vitamin E, in 
Fig. 4. Although the addition of Fe**, ascorbic acid, 
xanthine and xanthine oxidase resulted in an increase 
in MDA production, this was minimal in term placenta 
in comparison with the 3 month placenta. Moreover, 
vitamin E added at a final concentration of 0.5 mg per 
milliliter inhibited MDA production even in the pla- 
centa of the third month. 

SOD activity. The change of SOD activity in the pla- 
centa was studied. The activity increased as pregnancy 
` advanced, as shown in Fig. 5. The SOD activity of the 
placenta at the second month was 361 units per gram 
of wet weight, which increased to 837 units per gram of 
wet weight in the placenta of the tenth month. There 
was a marked individual variation. 


Comment 


Generally it is known that lipid peroxidation is ex- 
tremely weak or lacking in young cells such as fetal 
tissue and cancer cells as well as in cells undergoing 
active mitosis, whereas it is strong in mature cells.? 
However, it is difficult to demonstrate biochemically 
peroxidative lipid in fresh tissues or blood of normal 
animals. It has been clearly shown that there is an in- 
crease of a lipofuscin-like fluorescent substance in the 
cells with aging. The mechanism of formation of 
peroxidative lipid can be roughly divided into two 
types: nonenzymatic lipid peroxidation promoted by 
initiators of a free radical such as Fe*^, heme protein, 
and ascorbic acid and peroxidation which is mainly 
produced in the microsomes by the enzyme. Both re- 
quire molecular oxygen. 

In observations of the changes in lipid peroxidation 
in the human placenta during pregnancy, we demon- 
strated that the production of MDA: reaches its maxi- 
mum level in the third month; thereafter it gradually 
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Fig. 1. Lipid peroxidation in the human placenta (after 3 
hours of incubation). 
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Fig. 2. Effect of Fe** and ascorbic acid on lipid peroxidation 
of the human placenta, 


decreases and by term it is only minimal. Therefore, 
the placenta in early pregnancy has the characteristic of 
being more likely to undergo lipid peroxidation than 
the placenta at term. Under the same conditions but 
with the addition of catalysts such as 0.05 mM ascorbic 
acid or 0.5 mM Fe**, the peroxidative reaction in the 
placenta of the third month is accelerated quite early 
(within 5 minutes of the initiation of reaction) as com- 
pared with that in the control group and reaches its 


: maximum level after approximately 1 hour of incuba- 


tion. Thereafter, the same level is maintained. The 


‘level after 1 hour of incubation with anv catalyst was 


approximately 8 times that of the control group. In 
contrast, in the term placenta, the effect of such 
catalysts was weak compared with that on the 3-month 
placenta. The production of O; was attempted by ad- 
ding xanthine and xanthine oxidase to the medium. 
Marked accelelation of peroxidation was seen in the 
3-month placenta, but in the term placenta hardly any 
acceleration occurred. This result was the same as that 
with added Fe** and ascorbic acid. Next, 0.5 mg per 
milliliter of vitamin E, which is a scavenger of free radi- 
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Fig. 3. Lipid peroxidation of the human placenta with and 
without xanthine and xanthine oxidase. X, XO: Meza xanthine 
and xanthine oxidase, 


cals, was added to the medium. In this ins ance, the 
peroxidation was inhibited in the term placezta as well 
as in that of the third month. At present wea-e'inves- 
tigating the concentration dependency of tHe vitamin 
E. From these results, it is assumed that the 1Eference 
in lipid peroxidation of the placenta betwesn early 
pregnancy and term is the detoxication actiuty follow- 
ing toxicity resulting from free radicals transported to 
the placenta from the mother. 

During the period when oxygen is reduced to water 
in vivo, radicals such as !O, and O; hat are inter- 
mediates are produced.? Then SOD, glutatapne per- 
oxidase, and catalase become involved in tke eradica- 
tion of these intermediates.’ We have discused one of 
these (SOD). As shown in Fig. 5, SOD activi y is low in 
the placenta of an early pregnancy, but it inceases with 
the length of the gestative period; bv the teh month 
the activity level reaches 2 to 2.5 times that'’@ he initial 
pregnant period though there is some varaion with 
individuals. Hien and associates? also measured the 
SOD activity of the human placenta, and itis interest- 
ing to note that they reported SOD activity t be 100 to 
130 U per gram of wet weight in the secoac to third 
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Fig. 4. Effect of vitamin E on lipid peroxidation of the human 
placenta. 
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Fig. 5. Superoxide dismutase activity of the human placenta. 


month, while some cases showed a rise of about 200 U 
per gram of wet weight at the tenth month. In pla- 


- centas with abnormalities, the SOD level was somewhat 


lower. The SOD activity of their report is very low 
compared with our data. One reason for this is the 
difference in measurement. Hien and associates used 
the method of Misra and Fridovich? pased on the inhi- 
bition of autooxidation of epinephrine. The trend 
shown by results for SOD activity was the same as that 


ro 
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indicated by our data. These results for SOD activity 


suggest that the oxygen requirement in the placenta at- 


early stages of gestation is low compared with that at 
the end of gestation. Consequently SOD activity will 
also be less. 
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Lipid peroxidation in maternal and cord blood and 


protective mechanism against activated-oxygen 


toxicity in the blood. 


TAMOTSU YOSHIOKA 
KIYOYA KAWADA 
TOSHIE SHIMADA 
MARIKO MORI 
Kurashiki, Japan 


Concentrations of a peroxidation product (malondialdehyde), fluorescent chromophores, lipofuscin-like 
fluorescent products, superoxide dismutase, catalase, glutathione peroxidase, and vitamin E in the 
maternal blood and the cord blood were determined and the results obtained were related to the 
estimation of lipid peroxidation and protect.e mechanism against uncontrolled oxidative processes 
in late pregnancy. Serum levels of fluoresc=nt products were higher in the maternal blood than in 
the card blood, ‘indicating less frequent lipi 1 peroxidation in the fetus than in the mother. In support 
of this assumption, the three protective en ./mes and vitamin E were present in.relatively lower 
concentrations in the cord blood. Sudden: «pcsure of the newborn infant to a normobaric 
, atmosphere after beginning breathing seers, therefore, to cause oxidation of red blood cell 
membrane, denaturation of the membrane inducing hemoglobin breakdown, anc consequently 


hemolysis. (AM. J. OBSTET. GYNECOL. 13: 372, 1979.) 


OXYGEN INSPIRED into the lungs is tran »orted to’ 


the tissues to serve as a substrate for various mtracellu- 
lar biochemical reactions. Activated oxygen hcwever, 
readily reacts with polyunsaturated fatty acizs to cause 
lipid peroxidation which disturbs phvsiologr- functions 
of living things, e.g., hemoglobin breakdow a by oxida- 
tion in erythrocytes. Extensive investigations have re- 
vealed that the accumulation of peroxidaticn products 
is controlled by so-called free radical .-avengers, 
namely, superoxide dismutase (SOD), catalase, gluta- 
thione peroxidase (GSH-Px), and vitamin E ' We have 
attempted in this study to confirm the presence of such 
, protective mechanism during pregnancy b~ determin- 
ing the levels of parameters for lipid perexidation in 
the blood from mothers and newborn infa-ts immedi- 
ately post partum. 
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Material and methods 


Analysis was performed on blood samples drawn 


` into heparinized syringes from the vein of mothers 


who had normal, term deliveries and from the cord 
artery and vein of normal newborn infants. 

Lipid peroxidation was estimated from the plasma 
level of malondialdehyde (MDA) which was measured 
by the following procedure. A 0.5 ml aliquot of plasma 
was shaken with 2.5 ml of 20% trichloroacetic acid 
(TCA) in a 10 ml centrifuge tube. To the mixture, 1 ml 
of 0.67% thiobarbituric acid (TBA) was added, shaken, 
and warmed for 36 minutes in a boiling water bath 
followed by rapid cooling. Then 4 ml of n-butyl-alcohol 
was added and shaken; after addition of 4 ml of 
n-butyl-alcohol and shaking, the mixture was cen- 
trifuged at 3,000 rpm for 10 minutes. The resultant 
n-butyl-alcohol layer was taken into a separate tube and 
MDA content in the plasma was determined from the 
absorbancy at 585 nm by colorimetry and, for compari- 
son, the excitation at 532 nm with emission at 550 nm 
by fluorophotometry.? The standard used in these as- 
says was 10 moles of malonaldehyde-bis-diethyl-ace- 
tal (1,1,3,3,-tetra-ethoxypropane, Tokyo Kasei Co.). 
Levels of peroxidation products were expressed as the 
amount of MDA per milliliter of plasma. 
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Fig. 1. Comparison of MDA concentrations in venous blood of term newborn infants and mothers. 
Fig. 2. Comparison of fluorescence of chromophores and lipofuscin-like compounds in serum from 
blood of term newborn infants and mothers. 

Fig. 3. Comparison of SOD activity in blood of term newborn infants and mothers. 
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Fig. 4. Comparison of catalase activity in blood of term newborn infants and mothers. 
Fig. 5. Comparison of GSH-Px activity in blood of term newborn infants and mothers. 
Fig. 6. Comparison of vitamin E concentrations in serum from blood of term newborn infants and 


mothers. 


Fluorescent chromophores due to lipid peroxidation 
were measured with excitation at 348 nra and emission 
at 425 nm by the method of Fletcher and Tappel? and 
likewise fluorescent products having excitation spectra 
similar to those of lipofuscin-like fuorescent products 
with excitation at 365 nm and emission at 470 nm, ac- 
cording to the method of Chio and associates.’ Prior to 
these assays, plasma was diluted tenfold with distilled 
water. 

The SOD activity was determined by the method of 
Beauchamp and Fridovich? with some modifications. 
One milliliter of blood collected in heparin was washed 
three times with sufficient physiologic saline and mixed 
with 3 ml of water to used the resulting hemolysate as 
the sample. A mixture of 0.1 mM ethylenediamine- 
tetra-acetic acid, 0.1 mM xanthine, anc 25 pM ni- 
troblue tetrazolium (NBT) in a photocell was adjusted 
with 56 mM carbonate buffer to a pH of 10.2 and a 


total volume of 2 ml. The temperature was 25° C, The 
addition of xanthine oxidase to the reaction mixture 
yielded a deep purple color as the reaction proceeded. 
The increasing rate of NBT reduction by SOD at the 
absorbancy of 560 nm was, adjusted to approximately 
0.1 per 10 minutes with a suitable amount (about 4 X 
107?M) of xanthine oxidase. 

The rate of reductior. was determined without add- 
ing sample solutions in terms of the increasing rate of 
absorbancy, and then the rate was determined with 5 
and 10 al of samples of lysate diluted fortyfold under 


identical conditions. 


The rate of NBT reduction became nonlinear in the 


‘presence of SOD as time elapsed in this aerobic xan- 


thine oxidase system; the SOD activity was determined 
at 10 minutes and expressed as units of the enzyme per 
milliliter of blood and 1 U was defined as the amount 
required for 50% inhibition of NBT reduction. 
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The GSH-Px activity was measured by the matrod of 
Paglia and Valentine and the catalase activit“, bv the 
method of Choen and associates’ using washed 2ryth- 
rocytes. Vitamin E concentrations were estima-e1 using. 
a method of Abe and Fujii,? which is a modiffcetion of 
the method proposed by Thompson and assoziazes.?.A 
volume of 0.1 ml of serum was separated frcm whole 
blood and placed in a 10 ml centrifuge tude. After 


thorough mixing with 1.0 ml of water and 1.7 ml of . 


anhydrous ethyl alcohol, 5.0 ml of n-hexane væ added 
and shaken vigorously. Then the mixture vas cen- 
trifuged at 1,000 rpm for 5 minutes and with fr result- 
ing n-hexane layer the vitamin E concentraicns were 
determined fluorometrically with excitation at 295 nm 
and emission at 320 nm. l 
A Hitachi Model EPS-3T spectrophotom -ter and a 


Shimadzu Model RF-502 fluorophotometer were used : 


in these experiments. 


Results 

MDA concentrations. The content of MEA in the 
maternal venous blood measured cclorimetcelly and 
fluorometrically was greater than that in tue cord ve- 
nous blood at the time of delivery (Fig. 1), ereas the 
cord arterial and venous blood demonstrzted no ap- 


preciable difference. The maternal and cord venous , 


blood differences in MDA content were =cmparable 
between primiparous and multiparous patisrts and be- 
tween patients having normal deliveries and 1-0se who 
underwent selective cesarean section (data ro: given). 
Fluorescent chromophore concentraticns. MDA, a 
major product of peroxidation of polwu-saturated 
fatty acids, has been reported to react v ith primary 
amino groups of amino acids and proteit. o produce: 
Schiff base products? The relative fluorescenzes of the 
reaction products, namely, fluroescent cl rzrnophores 
formed in the maternal and cord blooc, were mea- 
sured as shown in Fig. 2. The mean serum. Evel for the 
products in the maternal venous blood was 30.3, while 
the value for those in the cord venous blco«4 was as low 
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as 39.1. The corresponding values:for lipofuscin-like 
fluorescent compounds in the maternal venous blood 
and the cord venous blood were 46.0 and 29.1, respec- 
tively. These figures seem to evidence a significantly 
lower distribution of harmful lipid peroxidation prod- 
ucts in the cord blood than in the maternal blood; 
whereas there were no appreciable differences in the — 
cord arterial and venous blood. f 

SOD activity. The SOD activity in washed red blood. 


cells was 5,150 U per milliliter. of maternal venous - 


blood, 5,210 U per milliliter of cord venous blood, and 
5,020 U per milliliter of cord arterial blood (those dif- 
ferences being insignificant from each other) (Fig. 3). < 

Catalase activity. The catalase activity determined in’ 
the maternal venous blood accounted for 1.05 sigma 
units per gram of hemoglobin on the average, while the. 
corresponding values for the cord arterial and venous 
blood were slightly lower but insignificantly different | 
(0.90 and 0.89 sigma unit per gram of hemoglobin) 
(Fig. 4). . . a i 

GSH-Px activity. The GSH-Px levels in the maternal 
venous blood and the cord arterial and venous blood 
were 0.91, 0.66, and 0.69 wmoles-per minute per 10° 
red blood cells, respectively, showing a similar ten- 
dency to the catalase activity (Fig. 5). 

Vitamin E concentration. The mean serum level of 
vitamin E in the maternal verious blood was a sig- 
nificantly higher value of 2.22 mg ‘per deciliter com- 
pared to 0.28 and 0.36 mg per deciliter for the cord 
arterial and venous blood (Fig. 6). ` 


Comment 


The complex mechanism of lipid peroxidation; in- 
cluding the formation of MDA, is known to require the 
participation of highly reactive superoxide (O;) and 
singlet oxygen (!O) in the chain of biochemical reac- 
tions. Lipid peroxidation occurs in any part of the body 
where these free radicals are present. In the present 
study, we have determined the magnitude of the 
peroxidation in the blood of mothers and newborn in- 
fants in order to link the phenomenon to the protective 
mechanism against toxic effects of these radicals dur- 
ing pregnancy. : 

Erythrocytes in the blood function to transport oxy- 
gen from the lungs, being inherently exposed to the 
damaging effects of oxygen. In addition, the heme 


: portion in the hemoglobin has the ability to activate 


oxygen, resulting in -a large production of H:O, and 
Os! Physiologically, however, H:O; is detoxified by the 
protective enzymes such as SOD, GSH-Px, and catalase 
and the peroxidation of unsaturated fatty acids is in- 
hibited by vitamin C, vitamin E, and SH compounds. 
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As illustrated in Fig. 7, superoxide radicals produce in 
order SOD and H:O; which are either dismutated by 
catalase or reduced by GSH-Px. to nontoxic compound. 

In investigating these chemical reactions at birth, the 
levels of the major product of lipid peroxidation, 
MDA, were detérmined in the maternal and cord 
blood. As the result, the estimation indicated that MDA 
content in the maternal blood was higher than in the 
cord blood, and the fluorescent chromophores and 
lipofuscin-like fluorescent products formed by MAD in 
the serum were higher in concentration in the maternal 
blood than in the cord blood. 

‘Dillard and Tappel'? found that fluorescent com- 
pounds were produced as ‘peroxidation proceeded in 
in vitro tests with liver microsomes and mitochondria 
from rats and suggested estimation of lipid peroxida- 
tion products from the quantitative relationships -be- 
tween the products and development of fluroescence as 
a sensitive technique. i 

We have measured fluorometrically a peroxidation 
‘product (MDA) and fluorescent products in the serum 
and concluded from the results obtained that lipid 
peroxidation was a much more frequent phenomenon 
in the maternal blood than in the cord blood. 


The protection of erythrocytes from damage by: 


H:O; was evaluated on the basis of some enzyme ac- 
tivities in the blood. SOD, which according to. McCord 
and Fridovich!! is the enzyme present in all aerobic 
cells and which has an antitoxic effect against Oz and 
!O;, is abundant in the erythrocytes, in which the con- 


trol of H,O; is essential. The SOD activity in adults has — 


been measured and reported to be a mean value of 
2,900 U per gram of hemoglobin by Winterbourn et 
al., 2,180 U per gram of hemoglobin by Kobayashi 
and associates,?. and 581 ug per milliliter of blood or 
461.4 ug per gram of hemoglobin by Michelson and 
associates." According to these reports age and sex dif- 
ferences in the magnitude of activity were not appar- 
ent. In respect to the difference between mothers and 
newborn infants, Michelson and associates found no 
significant difference, and, furthermore, Kobayashi 
anc associates did not detect any significant arte- 


riovenous difference in the level of activity. In the ` 


present study, we were able to confirm that the differ- 
ence in erythrocyte SOD activity was also insignificant 
between maternal and cord blood. 

A similar protective enzyme, catalase, is a proto- 


heme-containing peroxidase enzyme and most widely : 


distributed in erythrocytes, liver, and kidneys.’ A de- 
ficiency of catalase in the erythrocytes, as observed in 
persons with acatdlasia, results in blacxening of eryth- 
rocytes following treatment with H:O. Newborn in- 
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fants were shown by Gross and associates! to have a 


- significantly lower catalase activity of 46.4 U per gram 


of hemoglobin compared to 66.2 U per gram of 
hemoglobin for adults. We also observed that the activ- 
ity was high2r in the maternal blood; however, the dif- 
ference was not statistically significant. 

Glutathione (GSH), predominantly in a reduced 
form in the zrythrccyte, protects hemoglobin from ox- 
idation to methemoglobin, i.e., oxidation of the SH 
group of the red blood cell membrane, oxidation of the 
globin molecule of hemoglobin, and oxidation of un- 
saturated fatty acids in the red blood cell membrane.’ 
GSH-Px plas an important role in the reduction and 
removal of -1,0,. Gross and associates! estimated =he 
level of GSH-Px in newborn infants to be 41.1 (reaction 
constant K) per gram of hemoglobin per minute and 
concluded that the value was significantlv lower than 
the levels in mothers immediately post partum (60.4) or 
in healthy adult control subjects (57.3). Emerson and 
associates!? reported levels of GSH-Px activity of 4.2 
U/10?? red blood cells in the maternal venous blood 
(mothers) and 2.3 U/10?* red blood cells in the cord 
venous blood at the time of delivery: Rudolph and 
Wong" noted that the activity in erythrocytes from the 
cord blood (576 U/100 ml of red blood cells) was sig- 
nificantly lower than that for mothers (990 U/100 ml of 
red blood ceils) and nonpregnant women (832 U/100 
ml of red blood cells}. These findings are in accord with 
ours in this szudy. 

Relatively higher levels of the catalase and GSH-Px 
activities in the maternal blood were interpreted to in- 
dicate that in mothers, compared to fetuses, active de- 
composition of H,O, takes place with these enzymes. It 
has not yet been elucidated whether catalase or 


’ GSH-Px precominates in the decomposition of H3O;. 


There is very likely another decomposition mechanism 
than the catzlase-dependent pathway in view of the 
H:O; detoxification in erythrocytes from acatalasemic 
persons. In additior, activities of GSH-Px and GSH 
reductase in erythrocytes have been suggested by the 
enhanced pentose metabolic cycle in the presence of 
inactivated ca:alase.'* Current investigation shows that 
GHS-Px is more protective with larger reaction velocity 
constants thar. catalase against H,O, in concentrations 
below 107$M but that the relationship becomes in- 
verted when the HO; concentrations are lower than 
that level.'® 

Thus, SOD catalase, and GSH-Px, the enzymes to 


remove oxidative stress due to superoxide radicals such 


as Os, H50s, “Or, and the OH radical, were found in 
higher levels :n the maternal blood than in the cord 
blood, and consequently the erythrocyte protective 
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mechanism was considered more efficient in mcthers. 
This finding leads one to an assumption that such 
mechanism is less significant for thé fetus beca. se of 


the semianaerobic environment of the uterus. 4fter | 


birth, the newborn infant begins a self-supply cf oxy- 
gen through pulmonary ventilation and eventral in- 


crease of oxygen uptake accompanies the adaptive de- | 


velopment of the protective mechanism. In faz.. the 
time courses of lipid peroxidation, and tissue levels of 
SOD, catalase, and GSH-Px in the infant in the penina- 
tal period evidence an immature state of enzv/raatic 
protection against oxygen toxicity.!? 

Currently receiving interest in respect to taz an- 
tioxidant capacity is vitamin E, which is widely acc=pted 
as the “fertility vitamin." The assay of this vitamin in 
the erythrocyte indicates a predominant localizaz.on in 
the cell membrane and its amount is believed tc zffect 
the fragility of the cell membrane, reflecting the Zegree 
of hemolysis. Vitamin E crosses the placenta im small 
amounts, and the blood levels at birth are gecerally 
higher in mothers than in the newborn infants. In our 
determinations, the maternal venous blood cor ained 
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2.22 mg per deciliter of vitamin E and the cord venous ' 
blood, 0.36 mg per deciliter; these values agree. well". 
with those reported by Tateno and Ohshima? (1.60 - 
and 0.61 mg per deciliter, respectively) and Hirao” , 
(1.50 and 9.62 mg per deciliter, respectively). The 
deficienty of vitamin E has been considered physiologie: 
to newborn infants, causing in vitro denatu ration ef the 
blood cell and a high rate of hemolysis due to H:O; 
this is particularly true for erythrocytes from newborn . 
infants ages less than 5 days.?? 

In attempting to relate hemolytic disorders and 
neonatal icterus to toxic effects of oxygen, one causa- 
tive factor may be the fragility of the cell membrane of 
the erythrocyte and of internal organs. A sudden in- 
crease of oxygen requirement.and pulmonary inspira- 
tion also seems to exeri an adverse effect on newborn 
infants, rapidly elevating the levels of the highly reac- 
tive free radicals (active oxygen) which are injurious to 
the cell membrane. And the toxic hazard may not be 
readily diminished because of very low levels of SOD, 
catalase, GSH-Px, and vitamin E. 
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DI- Robertson Urethroscope 
AMS Catalog #8100 


GU-2 ULTRALITE UROSYSTEM 


Diagnosing The Incontinent Woman 


Endoscopic and urodiagnostic procedures are essential to 
differentiate ‘true’ stress incontinence in the female”. Now 
you can perform these diagnostic functions with the 


GU-2 ULTRALITE UROSYSTEM 


“Robertson JR: Genitourinary Problems 
in Women. Charles C. Thomas, : 
Springfield, Illinois, 1978. : 


€ American Medical Systems 
ams 3312 Gorham Avenue 
Minneapolis, MN 55426 
; 800/328-6730 Telex: 29-0367 


[] ! am interested in the no- 
obligation demonstration and the 
introductory price offer of the 
GU-2 ULTRALITE UROSYSTEM. 
Please call my office for an 
appointment. 

[] Please send me additional infor- 
mation regarding the GU-2 
ULTRALITE and other AMS 
urodynamic systems. 


a portable, electronically accurate unit with capabilities for 
cystometry, urethral profilometry, uroflowmetry, urethro- 
scopy (Robertson Method") and other endoscopic 
procedures. 


American Medical Systems is now offering you the opportu- 
nity to evaluate this compact, moderately priced, office unit 
in your practice — without obligation. For a limited time, 

the GU-2 ULTRALITE™™: will be available at a special 
introductory price. To clinically evaluate the GU-2 ULTRA- 
LITE and take advantage of the introductory price, complete 
the form and mail to: 





Illuminating. 
Show me more. 


Name M.D. 





Address 





City State Zip 








Area code/Phone no. 









OB-GYN Physician, board 
certified or eligible, needed 
for full time permanent staff 
of Neighborhood Health 
Center/HMO. Bilingual capa- 
bility in English and Spanish 
would be helpful. Employee 
benefits include paid holi- 
days, vacation, education 
leave, insurance protection 
and a retirement plan. Sub- 
mit CV to Jose Maltos, Exec- 
utive Director, El Rio Santa 
Cruz Neighborhood Health 
Center, P.O. Box 1271, Tuc- 
son, Arizona 85702. 


OBSTETRICIAN & GYNECOLO- 
GIST REQUIRED for referral prac- 
tice in Picton, Prince Edward County, 
in southeast Ontario, supporting a 
population of approximately 14,000. 
Obstetrical and surgical privileges are 
available at a 70 bed fully-accredited 
hospital in Picton. The practice is sup- 
ported by 13 general practitioners in 
the area and there is one general sur- 
geon, an anesthetist and a radiologist 
available. Good working relationships 
between the general practitioners and 
the consultants exist in a pleasant com- 
munity with excellent recreational 
facilities. 
Reply to: 
Secretary of Medical Staff, 
Prince Edward County Memorial 
Hospital, 
Picton, Ont. KOK 2TO. 
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FACULTY POSITION 


Applications are invited for an opening in the 
Department of Obstetrics and Gynecology, 
University of Manitoba, Canada. This is a full- 
time academic position at rank of assistant or 
associate professor and carries health, disability 
and retirement benefits. Clinical appointment 
will be at St. Boniface General Hospital, which’ 
is one of two regional perinatal centres in the 
city of Winnipeg. 
Applicants should have specialist certification 
in Obstetrics and Gynecology. Special training 
in reproductive endocrinology or maternal and 
fetal medicine is desirable. Teaching, research 
and patient care interests are important. Salary 
dependent on experience and qualifications. If 
interested, please send curriculum vitae and 
bibliography to: 

R. A. Livingstone, M.D. 

Dept. of Obstetrics and Gynecology 

St. Boniface General Hospital 

409 Tache Avenue 

Winnipeg, Manitoba 
Canada R2H 2A6 
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Welch Allyn introduces a light source... 
Second only to the sun. 


The NEW Halogen Exam Lite" 


Welch Allyn's new Halogen Exam 
Lite brings Halogen illumination out 
into the open for the first time. 


It's perfect for offices and exam 
areas where accurate illumination is 
needed. 


A general purpose illuminator that 
offers economy, efficiency, 
convenience, versatility, and all the 
benefits of Halogen lighting. 


O HALOGEN ILLUMINATION —An 
intense Halogen lamp for brilliant 
light. 3,100°K, 3,500 ft. candles 
(37,500 lumens per sq. meter) at a 
distance of 4 in. (10 cm.), life 50 
plus hours 


O FIBER OPTICS—Obedient, yet 
flexible fiber optics yield even and 
cool illumination at the distal end. 
48 in. (122 cm.) 


O LITE BOX—A cool and quiet lite 
box, no fan or noise, designed to 
complement any decor (UL and 
CSA approved) 


t] LENS SYSTEM—A small easy-to- 
use lens focussing system for 
adjusting and concentrating the 
light spot 

O SHEATH—A disposable, clean 

sheath that prevents contamination 


O MODES OF USE— Mount on wall, 
exam table, desk or use as a 
portable unit mounted on a mobile 
stand 


O EFFICIENT—Economically 
efficient; draws only 30 watts of 
power while providing the finest 
diagnostic lighting available 


Contact your Welch Allyn dealer for a 
demonstration today! 





Lighting the way since 1915 
Welch Allyn, Inc. Skaneateles Falls, New York 13153 
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A toll-free, continuing 
medical education 


service available access 


24 hours a day, 7 days a week... 
see your Ortho Representative 
for Program Guide, or call 


toll-free 800-633-4560 * 


* Alabama 800-292-6688 
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ModiCon 


TRADEMARK 


Each white tablet contains 0.5 mg norethindrone and 0.035 mg ethinyl 
; i estradiol. Each gi blet in the 28-day regimen contains inert ingredients 


low hormonal content/high patient acceptability 








Low hormonal content, yet highly effective 

ModiCon combines a low dose of estrogen (0.035 mg 
ethinyl estradiol) with a low dose of progestin 

(0.5 mg norethindrone). In clinical trials, the pregnancy 
rate in 4468 patients completing 16,345 cycles was 
only 0.22 per 100 woman-years. 


Good patient acceptability with low incidence 

of amenorrhea and good cycle control' 

With ModiCon, the majority of women who start with it 
stay with it. 

Throughout clinical trials, the total incidence of 
amenorrhea was only 4.0%. The average cycle dropout 
rate during the first three months because of menstrual 
disorders was only 4.2%. 


ModiCon is available in both 21 and 28-day regimens 
in the unique DIALPAK* Tablet Dispenser. 


See the complete Prescribing Information for this product, 


a summary of which is on the next page. ModiC on 


*Serious as well as minor side effects have been reported with tne use of oral 
contraceptives. These inglude thromboembolic disease. The physician should remain g 
alert to the earliest manifestations of any symptoms of serious disease and 
discontinue oral contraceptive therapy when appropriate. The physician should be 
fully aware of the complete Prescribing Information for this product. 


*Trademark 
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INDICATION: CONTRACEPTION. The pregnancy rate in women using conventional combination oral contraceptives (containing 
35 mcg or more of ethinyl estradiol or 50 mcg or more of mestranol) is generally reported as less than one pregnancy per 
100 woman-years of use, Slightly higher rates (somewhat more than one pregnancy per 100 woman-years of use) are 
reported for some combination products containing 35 mcg or less of ethinyl estradiol, and rates on the order of three 
pregnancies per 100 woman-years are reported for the progestogen-only oral contraceptives. Table 1 gives ranges of 
pregnancy rates reported in the literature for other means of contraception. The efficacy of these means of contraception 
(except the IUD) depends the degree of adherence to the method. 
Table 1: Pregnancies Per 100 Women-Years. IUD, less than 1-6; Diaphragm with spermicidal product (creams or jellies), 2-20; 
Condom, 3-36; Aerosol foams, 2-29; Jellies and creams, 4-36; Periodic abstinence (rhythm) all types, less than 1-47; 1. 
Calendar method, 14-47; 2. Temperature method, 1-20; 3. Temperature method—intercourse only in postovulatory mi 
less than 1-7; 4. Mucus method, 1-25, No contraception, 60-80. DOSE-RELATED RISK OF THROMBOEMBOLISM FROM ORAL 
CONTRACEPTIVES: Two studies have shown a positive association between the dose of estrogens in oral contraceptives and 
the risk of thromboembolism. For this reason, it is prudent and in keeping with good principles of therapeutics to minimize 
exposure to estrogen. The oral contraceptive product prescribed for any given patient shouid be that product which 
Contains the least amount of estrogen that is compatible with an acceptable pregnancy rate and petient acceptance. It is 
recommended that new acceptors of ora! contraceptives be started on preparations containing .05 mg or less of estrogen. 
: Oral contraceptives should not be used in women with any of the following conditions: 1. Throm- 
bophlebitis or thromboembolic disorders. 2. A past history of deep vein thrombophlebitis or thromboembolic disorders. 3. 
Cerebral vascular or coronary artery disease. 4. Known or suspected carcinoma of the breast. 5. Known or suspected 
estrogen-dependent neoplasia. 6. Undiagnosed, abnormal genital bleeding. 7. Known or suspected oregnancy (see WARN- 


INGS, No. 5). WARNINGS 


Cigarette smoking increases the risk of serious cardiovascular side effects from oral contraceptive use. This risk 
increases with age and with heavy smoking (15 or more cigarettes per day) and is quite marked in women over 35 years 
of age. Women who use oral contraceptives should be strongly advised nol to smoke. 

The use of oral contraceptives is associated with increased risk of several serious conditions including thromboembolism, 
stroke, myocardial infarction, hepatic adenoma, gallbladder disease, hypertension. Practitioners prescribing oral contra- 
captives should be familiar with the following information relating to these risks. 


1. THROMBOEMBOLIC DISORDERS AND OTHER VASCULAR PROBLEMS. An increased risk of thromboembolic and throm- 
botic disease associated with the use of oral contraceptives is well established. Four principal studies in Great Britain and 
three in the United States have demonstrated an increased risk of fatal and nonfatal venous thromboembolism and stroke, 
both hemorrhagic and thrombotic. These studies estimate that users of oral contraceptives are 4 to 11 times more likely 
than nonusers to develop these diseases without evident cause. Overall excess mortality due to pulmonary embolism or 
stroke is on the order of 1.0 to 3.5 deaths annually per 100,000 users and increases with age. CEREBROVASCULAR DIS- 
F ORDERS: in a collaborative American study of cerebrovascular disorders in women with and without predisposing causes, 
| it was estimated that the risk of hemorrhagic stroke was 2.0 times greater in users than in nonusers and the risk of 
thrombotic stroke was 4.0 to 9.5 times greater in users than in nonusers. 
- MYOCARDIAL INFARCTION: An increased risk of myocardial infarction associated with the use oí oral contraceptives has 
| been reported confirming a previously suspected association. These studies, conducted in the United Kingdom, found, as 
d expected, that the greater the number of underlying risk factors for coronary artery disease (cigarette smoking, hyper- 
d tension, hypercholesterolemia, obesity, diabetes, history of preeclamptic toxemia), the higher the risk of developing myo- 
Am cardial infarction, regardless of whether the patient was an oral contraceptive user or not. Orai contraceptives, however, 
| were found to be a clear additiona! risk factor. The annual excess case rate (increased risk) of myocardial infarction (fatal 
4 and nonfatal) in oral contraceptive users was estimated to be approximately 7 cases per 100,000 women users in the 
B 30-39 age group and 67 cases per 100,000 women users in the 40-44 age group. Ir terms oí relative risk, it has been 
B estimated that oral contraceptive users who do not smoke (smoking is considered a major predisposing condition to 
| myocardial infarction) are about twice as likely to have a fatal myocardial infarction as nonusers who do not smoke. Oral 
I contraceptive users who are also smokers have about a 5-foid increased risk ol fatal infarction compared to users who do 
|. not smoke, but about a 10-to 12-fold increased risk compared to nonusers who do not smoke. Furthermore, the amount of 
| smoking is also an important factor. In determining the importance of these relative risks, however, the baseline rates for 
> various age groups must be given serious consideration. The importance of other predisposing conditions mentioned 
| above in determining relative anc absolute risks has not as yet been quantified; it is quite like'y that the same synergistic 
| X action exists, but perhaps to a lesser extent. Risk of Dose: In an analysis of data derived from several national adverse 
reaction reporting systems, British investigators concluded that the risk of thromboembolism including coronary throm- 
bosis is directly related to the dose of estrogen used in oral contraceptives. Preparations containing 100 mcg or more of 
estrogen were associated with a higher risk of thromboembolism than those containing 50-80 mcg of estrogen. Their 
analysis did suggest, however, that the quantity of estrogen may not be the sole factor involved. This finding has been 
confirmed in the United States. Careful epidemiological studies to determine the degree of thromboembolic risk associated 
with progestogen-only oral contraceptives have not been performed. Cases of thromboembolic disease have been reported 
in women using these products, and they should not be presumed to be free of excess risk The risk of thromboembolic 
and thrombotic disorders, in both users and nonusers of oral contraceptives, increases with age. Oral contraceptives are, 
however, an independent risk factor for these events. ESTIMATE OF EXCESS MORTALITY FROM CIRCULATORY DISEASES: A 
large prospective study carried out in the United Kingdom estimated the mortality rate per 100,000 women per year from 
diseases of the circulatory system for users and nonusers of oral contraceptives according to age, smoking habits, and 
duration of use. The overall excess death rate annually from circulatory diseases for oral contraceptive users was esti- 
| mated to be 20 per 100,000 (ages 15-34—5/100,000; ages 35-44—33/ 100,000; ages 45-49— 140/ 100,000), the risk being 
concentrated in older women, in those with a long duration of use, and in cigarette smokers It was not possible, however, 
to examine the interrelationships of age, smoking, and duration of use, nor to compare the effects of continuous versus 
intermittent use. Although the study showed a 10-fold increase in death due to circulatory diseases in users for five or 
more years, all of these deaths occurred in women 35 or older. Until larger numbers of women under 35 with continuous 
use for five or more years are available, it is not possible to assess tne magnitude of the relative risk for this younger age 
group. This study reports that the increased risk of circulatory diseases may persist after tne pill is discontinued. Another 
study published at the same time confirms a previously reported increase of mortality in pill users from cardiovascular 
disease. The available data from a variety of sources have been analyzed to estimate the risk of death associated with 
various methods of contraception. The estimates of risk of death for each method include the combined risk of the 
contraceptive method (e.g. thromboembolic and thrombotic disease in the case of oral contraceptives) plus the risk 
attributable to pregnancy or abortion in the event of method failure. This latter risk varies with the effectiveness of the 
contraceptive method. The findings of this analysis are shown in Figure 1 below. The study concluded that the mortality 
associated with all methods of birth control is low and below that associated with childbirth, with the exception of oral 
contraceptives in women over 40 who smoke. (The rates given for pill only/smokers for each age group are for smokers as 
a class. For "heavy" smokers [more than 15 cigarettes a day], the rates given would be about double; for "light" smokers 
[less than 15 cigarettes a day], about 50 percent.) The mortality associated with oral contraceptive use in nonsmokers 
over 40 is higher tlfan with any other method of contraception in that age group. The lowest mortality is associated with 
the condom or diaphragm backed up by early abortion. The risk of thromboembolic and thrombotic disease associated 
with oral contraceptives increases with age after approximately age 30 and, for myocardial intarction, is further increased 
by hypertension, hypercholesterolemia, obesity, diabetes, or history of preeclamptic toxemia and especially by cigarette 
smoking. The risk of myocardial infarction in oral contraceptive users is substantially increased in women age 40 and 
over, especially those with other risk factors. Based on the data currently available, the following chart gives a gross 
estimate of the risk of death from circulatory disorders associated with the use of oral contraceptives 


SMOKING HABITS AND OTHER PREDISPOSING CONDITIONS—RISK ASSOCIATED WITH USE OF ORAL CONTRACEPTIVES 








Age Below 30 — 30-39 40+ 
A—Use associated with very high risk. 
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LOCO TERT. E D C B —B-Use associated with high risk. 
Nonsmokers (no predisposing conditions) . x D CD C — C-—Use associated with moderate risk. 
Nonsmokers (other predisposing conditions). C CB BA D—Use associated with low risk. 


The physician and the patient should be alert to the earliest manifestations of thromboembolic and thrombotic dis- 
orders (e.g., thrombophlebitis, pulmonary embolism, cerebrovascular insufficiency, coronary occlusion, retinal throm- 
bosis, and mesenteric thrombosis). Should any of these occur or be suspected, the drug should be discontinued 
immediately. A four- to six-fold increased risk of postsurgery thromboembolic complications has been reported in oral 
contraceptive users. If feasible, oral contraceptives should be discontinued at least four weeks before surgery of a type 
associated with an increased risk of thromboembolism or prolonged immobilization. 2. OCULAR LESIONS. There have 
been reports of neuro-ocular lesions such as optic neuritis or retinal thrombosis associated with the use of oral 
contraceptives. Discontinue oral contraceptive medication if there is unexplained, sudden or gradual, partial or com- 
plete loss of vision; onset of proptosis or diplopia; papilledema; or retinal vascular lesions and institute appropriate 
diagnostic and therapeutic measures. 3. CARCINOMA. Long-term continuous administration of either natural or syn- 
thetic estrogen in certain animal species increases the frequency of carcinoma of tne breast, cervix, vagina, and liver. 
Certain synthetic progestogens, none currently contained in oral contraceptives have been noted to increase the 
incidence of mammary nodules, benign and malignant, in dogs. In humans, three case control studies have reported an 
increased risk of endometrial carcinoma associated with the prolonged use of exogenous estrogen in postmenopausal 
women. One publication reported on the first 21 cases submitted by physicians to a registry of cases of adenocarci- 
noma of the endometrium in women under 40 on oral contraceptives. Of the cases found in women without predisposing 
risk factors for adenocarcinoma of the endometrium (e.g., irregular bleeding at the time oral contraceptives were first 
given, polycystic ovaries), nearly all occurred in women who had used a sequential oral contraceptive. These products 
are no longer marketed. No evidence has been reported suggesting an increased r sk of endometrial cancer in users of 
conventional combination or progestogen-only oral contraceptives. Several studies have found no increases in breast 
cancer in women taking oral contraceptives or estrogens. One study, however, while also noting no overall increased 
risk of breast cancer in women treated with oral contraceptives, found an excess risk in the subgroups of oral contra- 
ceptive users with documented benign breast disease. A reduced occurrence of benign breast tumors in users of oral 
contraceptives has been well-documented. In summary, there is at present no confirmed evidence from human studies 
of an increased risk of cancer associated with oral contraceptives. Close clinical surveillance of all women taking oral 
contraceptives is, nevertheless, essential. In all cases of undiagnosed persistent or recurrent abnormal vaginal bleed- 
ing. appropriate diagnostic measures should be taken to rule out malignancy. Women with a strong family history of 
breast cancer or who have breast nodules, fibrocystic disease or abnormal mammograms should be monitored with 
particular care if they elect to use oral contraceptives instead of other methods of contraception. * Trademark 


prescribing information provided with the product and "77 muet ts = -W Eel 
















25-29 "35-39. 40- 
No method 55 5.2 71 140 193  ?1 
Abortion only 23 25 25 52 98 ,6 
Pill only-nonsmokers 13 14 14 22 45 3 
Pill only-smokers 15 16 16 10.8 \ 134 58 
1UDs only 11 12 12 14 16 1 
Traditional contraception only 11 14 19 37 47 4 
Traditional contraception and abortion 03 04 04 08 14 0 


4. HEPATIC TUMORS. Benign hepatic adenomas have been found to be associated with the use of oral contraceptives. 0 
study showed that oral contraceptive formulations with high hormonal potency were associated with a higher risk th 
lower potency formulations. Although benign, hepatic adenomas may rupture and may cause death through intra-abdo 
inal hemorrhage. This has been reported in short-term as well as long-term users of oral contraceptives. Two studi 
relate risk with duration of use of the contraceptive, the risk being much greater after four or more years of oral conti 
ceptive use. While hepatic adenoma is a rare lesion, it should be considered in women presenting abdominal pain a 
tenderness, abdominal mass or shock. A few cases of hepatocellular carcinoma have been reported in women taking o! 
contraceptives. The relationship of these drugs to this type of malignancy is not known at this time. 5, USE IN ( 
IMMEDIATELY PRECEDING PREGNANCY, BIRTH DEFECTS IN OFFSPRING, AND MALIGNANCY IN FEMALE OFFSPRING. T 
use of female sex hormones—both estrogenic and progestational agents—during early pregnancy may seriously dama 
the offspring. It has been shown that females exposed in utero to diethylstilbestrol, a nonsteroidal estrogen, have | 
increased risk of developing in later life a form of vaginal or cervical cancer that is ordinarily extremely rare. This risk h 
been estimated to be on the order of 1 to 4 in 1000 exposures. Although there is no evidence at the present time that oi 
contraceptives further enhance the risk of developing this type of malignancy, such patients should be monitored wi 
particular care if they elect to use oral contraceptives instead of other methods of contraception. Furthermore, a hii 
percentage of such exposed women (from 30 to 90%) have been found to have epithelial changes of the vagina and ¢ervi 
Although these changes ara histologically benign, it is not known whether this condition is a precursor of vaginal mali 
nancy. Male children so exposed may develop abnormalities of the urogenital tract. Although similar data dre not availat 
with the use of other estrogens, it cannot be presumed that they would not induce similar changes. An increased risk 
Congenital anomalies, including heart defects and limb defects, has been reported with the use of sex hormones, includir 
oral contraceptives, in pregnancy. One case control study has estimated a 4.7-fold increase in risk of limb-reductit 
detects in infants exposed in utero to sex hormones (oral contraceptives, hormonal withdrawal tests for pregnancy 
attempted treatment for threatened abortion). Some of these exposures were very short and involved only a few days 
treatment. The data suggest that the risk of limb-reduction defects in exposed fetuses is somewhat less than one in 1,0 
live births. In the past, female sex hormones have been used during pregnancy in an attempt to treat threatened 
habitual abortion. There is considerable evidence that estrogens are ineffective for these indications, and there is | 
evidence from well-controlled studies that progestogens are effective for these uses. There is some evidence that triploit 
and possibly other types of polyploidy are increased among abortuses from women who become pregnant soon aft 
ceasing oral contraceptives. Embryos with these anomalies are virtually always aborted spontaneously, Whether there 
an overall increase in spontaneous abortion of pregnancies conceived soon after stopping oral contraceptives is unknow 
It is recommended that for any patient who has missed two consecutive periods, pregnancy should be ruled out befo 
continuing the contraceptive regimen. If the patient has not adhered to the prescribed schedule, the possibility of pre 
nancy should be considered at the time of the first missed period (or after 45 days from the last menstrual period if t! 
progestogen-only oral contraceptives are used), and further use of oral contraceptives should be withheld until pregnan 
has been ruled out. If pregnancy is confirmed, the patient should be apprised of the potential risks to the fetus and t! 
advisability of continuation of the pregnancy should be discussed in the light of these risks. It is also recommended th 
women-who discontinue oral contraceptives with the intent of becoming pregnant use an alternate form of contraceptit 
lor a period of time before attempting to conceive. Many clinicians recommend three months although no precise info 
mation is available on which to base this recommendation. The administration of progestogen-only or progestogen-estr 
gen combinations to induce withdrawal bleeding should not be used as a test of pregnancy. 6. GALLBLADDER DISEAS 
Studies report an increased risk of surgically confirmed gallbladder disease in users of oral contraceptives and estrogen 
In one study, an increased risk appeared after two years of use and doubled after four or five years of use. In one of tt 
other studies, an increased risk was apparent between six and twelve months of use. 7. CARBOHYDRATE AND LIPI 
METABOLIC EFFECTS. A decrease in glucose tolerance has been observed in a significant percentage of patients on or. 
contraceptives. For this reason, prediabetic and diabetic patients should be carefully observed while receiving oral cot 
traceptives. An increase in triglycerides and total phospholipids has been observed in patients receiving oral contracej 
tives. The clinical significance of this finding remains to be defined. 8. ELEVATED BLOOD PRESSURE. An increase in bloc 
pressure has been reported in patients receiving oral contraceptives. In some women hypertension may occur within a fe 
months of beginning oral contraceptive use. In the first year of use, the prevalence of women with hypertension is low i 
users and may be no higher than that of a comparable group of nonusers. The prevalence in users increases, howeve 
with longer exposure, and in the fifth year of use is two and a half to three times the reported prevalence in the first yea 
Age is also strongly correlated with the development of hypertension in oral contraceptive users. Women who previous 
have had hypertension during pregnancy may be more likely to develop elevation of blood pressure when given or. 
contraceptives. Hypertension that develops as a result of taking oral contraceptives usually returns to normal afti 
discontinuing the drug. 9. HEADACHE. The onset or exacerbation of migraine or development of headache of a new patte 
which is recurrent, persistent, or severe, requires discontinuation of oral contraceptives and evaluation of the cause. 
BLEEDING IRREGULARITIES. Breakthrough bleeding, Spotting, and amenorrhea are frequent reasons for patients discor 
tinuing oral contraceptives. In breakthrough bleeding, as in all cases of irregular bleeding from the vagina, nonfunctioni 
causes should be borne in mind. In undiagnosed persistent or recurrent abnormal bleeding from the vagina, adequat 
diagnostic measures are indicated to rule out pregnancy or malignancy. If pathology has been excluded, time or a chang 
1o another formulation may solve the problem. Changing to an oral contraceptive with a higher estrogen content, whil 
potentially useful in minimizing menstrual irregularity, should be done only if necessary since this may increase the risk ¢ 
thromboembolic disease. Women with a past history of oligomenorrhea or secondary amenorrhea or young women with 
out regular cycles may have a tendency to remain anovulatory or to become amenorrheic after discontinuation of or: 
contraceptives. Women with these preexisting problems should be advised of this possibility and encouraged to use othe 
contraceptive methods. Postuse anovulation, possibly prolonged, may also occur in women without previous irregularities 
11 ECTOPIC PREGNANCY. Ectopic as well as intrauterine pregnancy may occur in contraceptive failures. 12. BREAS 
FEEDING. Oral contraceptives given in the postpartum period may interfere with lactation. There may be a decrease in th 
quantity and quality of the breast milk. Furthermore, a small fraction of the hormonal agents in oral contraceptives ha 
been identified in the milk of mothers receiving these drugs. The effects, if any, on the breast-fed child have not bee 
determined. If feasible, the use of oral contraceptives should be deferred until the infant has been weaned. PRECAUTIONS 
General: 1. A complete medical and family history should be taken prior to the initiation of oral contraceptives. Th 
pretreatment and periodic physical examinations should include special reference to blood pressure, breasts, abdome 
and pelvic organs, including Papanicolaou smear and relevant laboratory tests. As a general rule, oral contraceptive 
should not be prescribed for longer than one year without another physical examination being performed. 2. Under th 
intluence of estrogen-progestogen preparations, preexisting uterine leiomyomata may increase in size. 3. Patients with 
history of psychic depression should be carefully observed and the drug discontinued if depression recurs to a seriou 
degree. Patients becoming significantly depressed while taking oral contraceptives should stop the medication and use a 
alternate method of contraception in an attempt to determine whether the symptom is drug-related. 4. Oral contraceptive 
may Cause some degree of fluid retention. They should be prescribed with caution, and only with careful monitoring, i 
patients with conditions which might be aggravated by fluid retention, such as convulsive disorders, migraine syndrom 
asthma, or cardiac or renal insufficiency. 5. Patients with a past history of jaundice during pregnancy have an increase 
risk of recurrence of jaundice while receiving oral contraceptive therapy. If jaundice develops in any patient receiving suc 
drugs, the medication should be discontinued. 6. Steroid hormones may be poorly metabolized in patients with impaire 
liver function and should be administered with caution in such patients. 7. Oral contraceptive users may have disturbance 
in normal tryptophan metabolism which may result in a relative pyridoxine deficiency. The clinical significance of this i 
yet to be determined. 8. Serum folate levels may be depressed by oral contraceptive therapy. Since the pregnant woman i 
predisposed to the development of folate deficiency and the incidence of folate deficiency increases with increasin 
gestation, it is possible that if a woman becomes pregnant shortly after stopping oral contraceptives, she may have | 
greater chance of developing folate deticiency and complications attributed to this deficiency. 9. The pathologist should b 
advised of oral contraceptive therapy when relevant specimens are submitted. 10. Certain endocrine and liver functior 
tests and blood components may be affected by estrogen-containing oral contraceptives: a. Increased sultobromophtha 
lein retention. b. Increased prothrombin and factors VII, Vill, IX, and X; decreased antithrombin 3; increased norepi 
nephrine-induced platelet aggregability. c. Increased thyroid-binding globulin (TBG) leading to increased circulating tota 
thyroid hormone, as measured by protein-bound iodine (PBI), T4 by column, or T4 by radioimmunoassay. Free T3 resit 
uptake is decreased, reflecting the elevated TBG, free T4 concentration is unaltered. d. Decreased pregnanediol excretion 
e. Reduced response to metyrapone test. INFORMATION FOR THE PATIENT: (See Patient Package Insert]. DRUG INTERACTIONS 
Reduced efficacy and increased incidence of breakthrough bleeding have been associated with concomitant use of rifam 
pin. A similar association has been suggested with barbiturates, phenylbutazone, phenytoin sodium, and ampicillin. CAR 
CINOGENESIS, PREGNANCY, NURSING MOTHERS: See CONTRAINDICATIONS and WARNINGS. ADVERSE REACTIONS: An increase 
risk of the following serious adverse reactions has been associated with the use of oral contraceptives (see WARNINGS) 
Thrombophlebitis. Pulmonary embolism. Coronary thrombosis. Cerebral thrombosis. Cerebral hemorrhage. Hypertension 
Gallbladder disease. Liver tumors. Congenital anomalies. There is evidence of an association between the following con 
ditions and the use of oral contraceptives, although additional confirmatory studies are needed: Mesenteric thrdmbosis 
Neuro-ocular lesions, e.g., retinal thrombosis and optic neuritis. The following adverse reactions have been reported i 
patients receiving oral contraceptives and are believed to be drug-related: Nausea, usually the most common advers 
reaction. Vomiting, occurs in approximately 10% or less of patients during the first cycle. Other reactions, as a genere 
rule, are seen much less frequently or only occasionally, Gastrointestinal symptoms (such as abdominal cramps an 
bloating), Breakthrough bleeding. Spotting. Change in menstrual flow. Dysmenorrhea. Amenorrhea during and after treat 
ment. Temporary infertility after discontinuance of treatment. Edema. Chloasmff or melasma which may persist. Breas 
changes: tencerness, enlargement, and secretion. Change in weight (increase or decrease). Change in cervical erosion an 
cervical secretion. Possible diminution in lactation when given immediately postpartum. Cholestatic jaundice. Migraint 
Increase in size of uterine leiomyomata. Rash (allergic). Mental depression. Reduced tolerance to carbohydrates. Vagina 
candidiasis. Change in corneal curvature (steepening). Intolerance to contact lenses. The following adverse reactions hav 
been reported in users of oral contraceptives, and the association has been neither confirmed nor refuted: Premenstrual 
like syndrome. Cataracts. Changes in libido. Chorea. Changes in appetite. Cystitis-like syndrome, Headache 
Nervousness. Dizziness. Hirsutism. Loss of scalp hair. Erythema multiforme. Erythema nodosum. Hemorrhagic eruption 
Vaginitis. Porphyria. Impaired renal function. (ORTHO-NOVUM 1/50021 and ORTHO-NOVUM 1/50028 contain tartrazine 
Allergic reactions have been reported with the ingestion of this dye in some patients.) ACUTE OVERDOSE: Serious il 
effects have not been reported following acute ingestion of large doses of oral contraceptives by young children 
Overdosage may cause nausea, and withdrawal bleeding may occur in females. ORTHC 
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Gives you more 


(NYSTATIN USP) 


More dose forms « more indications « more years of experience 


Whether you call it moniliasis or candidiasis, there are more forms 
of Mycostatin to treat it than are provided by any other anticandidal 
agent, new or old. 

Beginning with the introduction of nystatin oral tablets, we 
followed with the introduction of the first truly effective anticandidal 
agent for the treatment of vulvovaginal candidiasis, Mycostatin 
Vaginal Tablets (Nystatin Vaginal Tablets USP). We then built a 
family of fine products that physicians have come to rely on for their 
efficacy, convenience, and virtual absence of toxicity. 

The philosophy of Mycostatin is in tune with the "whole patient" 
concept. You may find that a patient with a case of vulvovaginal 
candidiasis also has clinically significant intestinal candidiasis, or 
cutaneous lesions caused by C. albicans, or possibly oral 
candidiasis. 


15 vaginal tablet: Noc 
wakdppici ^ — 0903.0487-15 


100,000 units 
MYCOSTATIN" 
VAGINAL TABLETS 


As you can see, there is a form of Mycostatin 
just right for virtually every type of common 
candidiasis you see in your practice. 

Which is why we say that "Mycostatin 
gives you more." 


Mycostatin 
NYSIATIN USP 


Six specialized products to better 
Serve you and your patients 


See next page for brief summary. 





MYCOSTATIN® 
Nystatin USP 
DESCRIPTION: Mycostatin Vaginal Tablets (Nystatin 
Vaginal Tablets USP) are provided as diamond- 
shaped, compressed tablets containing 100,000 
units of nystatin dispersed in lactose with ethyl cel- 
lulose, stearic acid, and starch. Mycostatin Cream 
(Nystatin Cream) contains 100,000 units nystatin per 
gram in an aqueous, perfumed vanishing cream 
base. Mycostatin Topical Powder (Nystatin Topical 
Powder) provides 100,000 units nystatin in each 
gram, dispersed in Talc USP. Mycostatin Ointment 
(Nystatin Ointment USP) provides 100,000 units nys- 
tatin per gram in Plastibase®, a polyethylene and 
mineral oil gel base. Mycostatin Oral Tablets (Nystatin 
Tablets USP) provide 500,000 units nystatin per tab- 
let. Mycostatin Oral Suspension (Nystatin Oral Sus- 
pension USP) contains 100,000 units nystatin per ml 
in a vehicle containing 50% sucrose and not more 
than 1% alcohol by volume 
INDICATIONS: Mycostatin Vaginal Tablets (Nystatin 
Vaginal Tablets USP) are effective for the local 
treatment of vulvovaginal candidiasis. Mycostatin 
(Nystatin) Cream, Topical Powder, and Ointment are 
indicated in the treatment of cutaneous or muco- 
cutaneous mycotic infections caused by Candida 
albicans and other candida species. Mycostatin Oral 
Tablets (Nystatin Tablets USP) are intended for the 
treatment of intestinal candidiasis. Mycostatin Oral 
Suspension (Nystatin Oral Suspension USP) is indi- 
cated for treatment of candidiasis of the oral cavity. 
CONTRAINDICATIONS: These preparations are con- 
traindicated in patients with a history of hypersen- 
Sitivity to any of the components of the preparations 
PRECAUTIONS: Mycostatin Vaginal Tablets (Nys- 
tatin Vaginal Tablets USP)— Discontinue treatment 
if sensitization or irritation is reported during use. If 
there is lack of response to the vaginal tablets, repeat 
appropriate microbiological studies to contirm diag- 
nosis and rule out other pathogens before instituting 
another course of antimycotic therapy. Usage in 
Pregnancy’ No adverse effects or complications 
have been attributed to nystatin in infants born to 
women treated with nystatin vaginal tablets. 

Mycostatin (Nystatin) Cream, Topical Powder, 
and Ointment—Should a hypersensitivity reaction 
occur, withdraw drug immediately and take appro- 
priate measures 

Mycostatin Oral Tablets (Nystatin Tablets USP) 
and Mycostatin Oral Suspension (Nystatin Oral 
Suspension USP)—Usage in Pregnancy: No ad- 
verse effects or complications have been attributed to 
nystatin in infants born to women treated with nystatin 
ADVERSE REACTIONS: Nystatin is virtually non- 
toxic and nonsensitizing and is well tolerated by all 
age groups even on prolonged administration 
Rarely, irritation or sensitization may occur (see Pre- 
cautions for nystatin vaginal tablets). If irritation on 
topical use should occur, discontinue medication, 
Large doses of orally administered nystatin have oc- 
casionally produced diarrhea, G.I. distress, nausea 
and vomiting 

For full prescribing information, consult package 
inserts 
HOW SUPPLIED: The Vaginal Tablets are available in 
packages of 15 and 30 individually foil wrapped tab- 
lets with applicator and in Unimatic® cartons of 50 
single-dose packs per carton—each cello-protected 
single-dose pack consists of one individually foil 
wrapped tablet, one applicator, and one “Instructions 
for the Patient” leaflet. The Cream and the Ointment 
are available in tubes of 15 and 30 g. The Topical 
Powder is available in 15 g (Ye oz) plastic squeeze 
bottles. The Oral Tablets are available as Filmlok® 
tablets in bottles of 100 and Unimatic cartons of 100 
(Filmlok is a Squibb trademark for veneer-coatec tab- 
lets). The Oral Suspension is available as a reacy-to- 
use suspension in bottles of 60 ml, each bottle 
supplied with a calibrated dropper. 


® 
S UIB The Priceless Ingredient of every product 
is the honor and integrity of its maker" 
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CHAIRPERSON FOR 
OBSTETRICS AND 
GYNECOLOGY 


Qualified individuals are invited to submit an 
application for the position of Chairperson, 
Department of Obstetrics and Gynecology, 
Albany Medical College and Obstetrician and 
Gynecologist-in-Chief at the 800-bed Albany 
Medical Center Hospital. Large approved 
residency training program involving three 
additional hospitals; fellowship opportunities; 
major research programs; extensive involve- 
ment in undergraduate programs, post- 
graduate education and allied health training. 


Candidates should be Board Certified in 
Obstetrics and Gynecology; interest and ex- 
perience in undergraduate and graduate 
medical education as well as patient care, 
research and departmental administration is 
desirable. 


Interested persons may send curriculum vitae 
to: 

Wilbur Thomas, M.D. 

Search Committee, Obstetrics and 

Gynecology 

c/o Department of Pathology 

Albany Medical College 

Albany, New York 12208 


FACULTY POSITION 


Director of OB/GYN Program at E. A. 
Conway Memorial Hospital in Mon- 
roe, Louisiana. Generalist in OB/GYN. 
Supervise residency program affili- 
ated with LSU School of Medicine in 
Shreveport. All applicants should be 
medically licensed in Louisiana or 
eligible for medical license in Loui- 
siana. Salary and academic rank will 
be negotiable with training and ex- 
perience. Teaching experience and 
demonstrated research accom- 
plishments are desirable. Send cur- 
riculum vitae and bibliography to: 

Dr. Horace E. Thompson 

Professor and Chairman 

Department of OB/GYN 

LSU School of Medicine 

in Shreveport ` 
P.O. Box 33932 
Shreveport, LA 71130 
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GYNECOLOGY 


Postirradiation squamous cell carcinoma in situ 


of the vagina: Treatment by topical 20 percent 


5-fluorouracil cream 


Ma STEVEN PIVER; M,D,, FACOG. 
JOSEPH J. BARLOW, M.D., F.A.C.O.GC. 


YOSHIAKI TSUKADA, M.D. 
MARIA GAMARRA, M.D. 
ANITA SANDECKI, R.N., B.S. 
Buffalo, New York 


Eight patients with squamous cell carcinoma in situ of the vagina were treated with monthly 5 day 
courses of 20% 5-fluorouracil cream applied to the vagina. Seven (87.5%) of the women had an 
initial complete response; however, three subsequently developed recurrence after the treatment 
was stopped. They were retreated, and two of these three patients achieved a subsequent complete 
response. The overall response to therapy was 75% (6/8) with the six women off therapy from 1.1 
to 6.9 years. Total follow-up of all patients was 3.1 to 6.9 years with no patients having developed 
invasive carcinoma. Because of the high success rate with no associated serous sequelae, this is 
believed to be a satisfactory method of therapy for women with squamous cell carcinoma in situ of 
the vagina occurring after pelvic irradiation. (AM. J. OBSTET. GYNECOL. 135:377, 1979.) 


THE NATURAL HISTORY of squamous cell carcinoma 
in situ (CIS) of the vagina following radiation therapy 
for invasive carcinoma of the cervix is unknown. In a 
series of 25 women with CIS of the vagina that oc- 
curred after vaginal irradiation, Rutledge! reported 
the following: Two women refused therapy—one sub- 
sequently died of invasive carcinoma of the vagina at 4 
years and the other is living and well at 3 years; six 
patients were observed without therapy and were 
doing well at 6 months to 3 years of follow-up; the 
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remaining women were treated by vaginectomy or local 
irradiation to the vagina and none developed recur- 
rence. Whether this lesion, which histologically is simi- 
lar to CIS of the vagina in nonirradiated epithelium, is 
radiation induced or represents a reaction to the origi- 
nal inciting carcinogen is also unknown. 

The operation of total vaginectomy in a previously 
irradiated vagina is associated with a high morbidity 
rate because of the lack of tissue plains between the 
bladder, rectum, and vagina. Because of this we began 
a prospective study in 1971 to evaluate the use of 20% 
5-fluorouracil (5-FU) cream* to the vagina in women 
with CIS of the vagina following pelvic irradiation and 
intracavitary radium for squamous cell carcinoma of 
the uterine cervix. 

Patients were considered evaluable if: (1) they had 


*Roche Labs. 
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Fig. 1. Squamous cell carcinema of the vagina occurring after pelvic radiotherapy. 


Table I. Carcinoma in situ of the vagina follewing invasive carcinoma of the cervix: Topical 5-FU therapy 











Interval from 
radiation 


to CIS (yr.) 








Courses 


Response 


IG: 43 7 20 First: 9 Complete 
Second: 5 None 
A.H. 47 l 20 First: 8 Complete 
5 Second: 14 Complete 
R. G. 53 4 20 5 Complete 
A. O. 52 6 20 First: 5 Complete 
20 Second: 3 Complete 
R. D. 62 16 20 1 Complete 
B. B 45 6 20 4 Complete 
C.R 57 T 10 3 
20 f Complete 
A. W. 59 26 20 5 
. 10 10 None 
5 5 


NED: No evidence of disease. 


previous pelvic irradiation for squamous cell carcinoma 
of the cervix, (2) the criteria for CIS were present upon 
tissue study and adequate stroma was present to 
exclude invasion (Fig. 1), and (3) patients received 20% 
5-FU cream in 5 day courses once a month. 

All patients were asymptomatic, and CIS was initially 
diagnosed by abnormal vaginal cytology followed by 
subsequent vaginal biopsy. The lesion was located at 
the upper third of the vagina in these eigh: patients. 

Since radiotherapy and chemotherapy may produce 
similar cytologic changes, it was impossible to distin- 
guish on a cytologic basis alone the pretreatment cyto- 
logic changes from those changes following vaginal 
















Recurrence 








or Total 
persistence follow-up 
Or.) (yr.) 





Yes (0.7) NED (vaginectomy) 4.11 

Yes 

Yes (1.4) NED (1.1) (CIS, vulvovaginal 5.2 
junction) 

No 

No NED (3.4) 4.4 

Yes (4.0) 

No NED (1.7) 6.6 

No NED (6.0) 6.9 

No NED (6.3) 6.7 

No NED (2.7) .3.9 

Yes Persistent CIS Stl 


application of 5-FU. A special effort, however, was 
made to separate the cytologic changes of postradiation 
or postchemotherapy dysplasia from the changes cor- 
responding to true CIS of the vaginal epithelium. This 
could be done only by adhering to strict cytologic 
criteria (Fig. 2).2-4 An early change characteristic of 
postradiation dysplasia in exfoliated cells is cellular ne- 
crosis in a background rich in leukocytes. Cytoplasmic 
vacuolization, cellular enlargement with multinuclea- 
tion amphophilia, and cellular pleomorphism with ab- 
normal fibroblasts and histiocytes are further changes 
that can occur following radiation. 

Vaginal smears obtained immediately after applica- 
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Fig. 2. Vaginal smear. Group of squamous CIS cells in a previously radiation-treated patient. Note 
absence of radiation therapy effects in the cells. 


tion of vaginal 5-FU showed a significant increase in 
the number of polymorphonuclear leukocytes with cel- 
lular necrosis (Fig. 3). Smears showing only mildly or 
moderately dysplastic cells were regarded as negative, 
since a moderate number of dysplastic cells may persist 
following therapy after the disappearance of carcino- 
matous cells. Termination of therapy brings about a 
gradual disappearance of the leukocytic component. A 
conclusive diagnosis of malignancy (CIS) was rendered 
only in the presence of cells displaying malignant fea- 
tures determined by the basic criteria of malignancy.” ? 

Treatment consisted of applying 20% 5-FU cream on 
a vaginal tampon which was inserted high into the va- 
gina and left in place for 2 hours. The tampon was then 
removed and patients were instructed to take sitz baths. 
This was done daily for 5 days and repeated every 4 
weeks. At the 4 week interval, repeat pelvic examina- 
tion and Papanicolaou smears were carried out. The 
first several courses of treatment were administered in 
the hospital and subsequently they were carried out by 
the patient at home. Therapy was continued until sev- 
eral negative (normal, inflammatory, or mild dysplasia) 
Papanicolaou smegrs were obtained. Treatment was 
then discontinued and the. patients were examined 
monthly and then less frequently. 

Complete response to therapy was defined as the sub- 


sequent occurrence of negative Papanicolaou smears 
which remained negative for a minimum of 6 months 
after cessation of therapy. 


Results 

From 1971 to 1975, eight patients were treated with 
90% 5-FU cream and have been observed for 3.1 to 6.9 
years. Occasionally, because of the shortage of 20% 
5-FU cream, 5% and 10% solutions were substituted 
(Table I). Patients' ages ranged from 43 to 62 years. 
'The time interval from completion of radiation ther- 
apy until biopsy documentation of CIS was | to 26 
years. 

Seven of the eight patients (87.5%) had a complete 
response to their first course of 5-FU cream. One pa- 
tient did not respond. However, of the seven patients 
who had a complete response, three subsequently de- 
veloped recurrence after treatment was stopped. They 
were re-treated and two of the three achieved a sub- 
sequent complete response. The overall response to 
therapy was 75% (6/8) with the six women off therapy 
from 1.1 to 6.9 years. Total follow-up from initiation of 
treatment for all patients is 3.1 to 6.9 years with no 
patient having developed invasive carcinoma. One pa- 
tient (A. H.) developed CIS of the vulvovaginal junc- 
tion which was not within the previous treatment field. 
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Fig. 3. Vaginal smear. Note increased number of leukocytes, cellular enlargement, multinucle: 
vacuolization, and leukocytic infiltration. Smear obtained during therapy with vaginal 5-FU in 


previously radiated patient. 


Two patients have experienced therapy failure and one 
(1. C.) subsequently underwent total vaginectomy. The 
other patient (A. W.) is continuing to receive therapy 
and has persistent CIS. Most patients developed mod- 
erate vulvovaginitis but this was controlled by sitz baths 
and analgesics. 


Comment 

The mechanism of action of topical 5-FU (in eradi- 
cating CIS) is the blocking of deoxyribomucleic acid 
synthesis by inhibiting thymidylate synthetase activity. 
Clinically, this is manifested as an extensive ulceration 
followed by re-epithelialization of the vagina. 

Seeking a method that would replace vagimectomy in 
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women with CIS occurring after radiation therapy, we 
began a prospective evaluation of 20% 5-FU cream. A 
total of 87.5% of the eight women achieved an initial 
complete response: three subsequently developed re- 
currence and required further treatment with 5-FU 
cream. Two of the three patients again achieved a 
complete response and to date 75% (6/8) are without 
evidence of CIS and have been off therapy from 1.1 to 
6.9 years. There have been no serious sequelae and no 
systemic reactions to this therapy. This is believed to be 
a satisfactory method of treatment in women with CIS 
of the vagina occurring after radiation for invasive 
carcinoma of the cervix. 
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Forty patients on the gynecologic oncology service at the University of North Carolina were 
evaluated with CT scans. Accuracy and clinical benefit of these scans were compared to those of 
manual clinical examinations. The CT scans were generally superior and had fewer (9) verified 
errors in the regions of the pelvic wall and para-aortic area than-did the manual examinations(17). 
‘Both the CT and bimanual examinations had the same number of verified errors (3) in the central 
pelvic region. The authors found the CT scans to be beneficial in evaluation of pelvic wall and 
para-aortic regions for treatment planning of either primary or recurrent cancer. (AM. J. OBSTET. 


GYNECOL. 135:381, 1979.) 


COMPUTERIZED TOMOGRAPHY (CT) has enhanced 
the diagnostic evaluation of space-occupying lesions. 
Many reports have discussed the technique, applica- 
Con, and potential.'~® Few reports, however, have dis- 
cussed its application in problems of gynecologic 
cancer. We considered that CT could be used to define 
the size, extent, and anatomic site of pelvic tumors. In 
addition, detection of metastatic timor to pelvic and 
para-aortic lymph nodes was considered possible as de- 
scribed by Marshall and colleagues’ for lymphoma and 
seminoma. 

This paper reports our evaluation of the first year's 
experience with CT in the study of patients with gyne- 
cologic malignancy atthe University of North Carolina. 


Material and methods 

All records of patients undergoing CT evaluation 
from May, 1977, through April, 1978, were reviewed. 
The requests for CT evaluation and designation of the 
area to be examined, i.e., pelvis and para-aortic area, 
were made at the discretion of the clinician responsible 
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for the patient's care on the gynecologic oncology ser- 
vice and not by random selection. 

Forty patients with gynecologic malignancies were 
evaluated with pelvic CT scans and 19 of these also had 


. para-aortic CT scans. The majority of the patients had 


carcinoma of the cervix and endometrium. 
The CT studies were carried out under the direction 


. of the Division of Imaging in the Department of 


Radiology. Computerized tomography images were ob- 
tained with an Ohio-nuclear Delta 50 Whole Body 
Scanner, requiring approximately 2 minutes to pro- 
duce a pair of ] cm thick body section images (256 by 
256 matrix). Scans were typically performed after in- 
travenous administration of 50 ml of radiographic con- 
trast material to enhance visualization of the bladder 
and ureters, If only the pelvis was selected for imaging, 
the study was started at the iliac crest and terminated at 
the symphysis pubis. Studies requiring evaluation of 
para-aortic nodes scanned from the upper renal mar- 
gins to the symphysis pubis. In 17 patients a needle 
aspiration. biopsy was directed by CT scanning of pelvic 
or. para-aortic masses by the technique previously 
reported.? 

The accuracy of the CT scans was verified where 
possible by- either exploratory surgery, cytologic diag- 
nosis of malignancy via needle aspiration biopsy, or the 
concurrence of other tests including lymphography, 
venography, and gallium scan. Presence of tumor was 
considered verified if at least two of these tests demon- 
strated ihe tumor mass at the same site and of essen- 
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` PELVIC WALL 


VERIFIED RESULT 


PARA- LORTIC 


VERIFIE- RESULT 


TUMOR NOTUMOR 


TUMOR 42 TUMOR 





MANUAL 


CENTRAL PELVIS 


VERIFIED RESULT ^ 





TOTAL. 30 TOTAL. 17 


TUMOR NO TJMOR 





TOTAL 32 . 
"Theshaced quadrants indicate the numter of correct CT and-ranual results 


Fig. 1. For each region that the CT and manual »~aluations 
could be verified by surgery, needle biopsy, or conc_rrence of 
two other diagnostic studies, the results are recorde as either 
demonstrating tumor or not demonstrating tuma and are 
contrasted to the true or verified result (vertical cãumn) for 
accuracy. 


Table I. The number of patients evaluated fcr 
either suspected recurrent cancer or primary 
evaluation prior to treatment* — 










, Hyster- 
ectomy 





i ; Possible Primary Pelvic 
Cancer site | No. | recurrence | evaluction | radiation 
19 17 2,7 


Cervix 17 3t 

Ovary 6 5 d 0 5 

Endome- 9 6 3 6 5. 
trium 

Other 6 4 2 3 3 
Total 40 32 8 26 15 


* Because of the importance of distinguishing a cen. zal zan- 
cer from radiation fibrosis or from a uterus, the nuren of 
patients with prior irradiation and hysterectomy ere also 
shown. 


TT wo had had radical hysterectomy and bilateral s.:pir go- 
oophorectomy. 


tially the same size as the CT scan. Central pelvic cis- 
ease was verified by a conventional biopsy and Cinical 
follow-up. ` ; 

The CT scans were individually reviewed by o xe au- 
thor (W. M.), who knew only the patient's gynecclogic 
diagnosis and whether or not a hysterectomy hac been 
done. Although clinical signs and symptoms as vell as 
surgical and histologic information were withheld zo 
avoid bias, the findings of the reviewer were nct sig- 
nificantly different from the primary reports. 

The clinical records were reviewed by one at chor 
(C. P.) simultaneously with the review of the CT sans. 
In addition to entering all required information 2n a 
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Table H. Needle biopsies directed by the CT image 
at the sites suspected of cancer 






Region of 


biopsy site No. with cancer 


Central pelvis 4 l , 
External iliac 9: 6 
Common iliac 3 2.** 
Para-aortic 2 2 

Total 19 11 





Table III. Comparison* of the over-all benefit to 
patient care of the CT and manual pelvic 
examinations in the management 

of each patient 





No. 

CT better 13 

Manual better 4 
Equal i Ig 

No decision .6 

Total , 40 


*'This comparison is subjective; it reflects the judgment of 
one author (G. P.). 


specially designed code sheet, a retrospective clinical 


judgment was made of the relative merits of the CT 
and bimanual examination as they contributed to 
over-all patient care. T'his necessarily subjective evalu- 
ation was intended to take into account not only the 
relative accuracy but also contributions to planning 
radiation. therapy, determining need for surgery, 
monitoring chemotherapy, etc. 


Results 


Forty patients had CT evaluations, the majority to- 
evaluate possible recurrent malignancy (Table I). 


. Twenty-six cf the patients had received pelvic radiation 


therapy and 16 had undergone hysterectomy. Seven- 
teen patients had one or more biopsies directed by the 
CT image. The biopsy site and number revealing 
cancer are shown in Table II. There were no complica- 
tions from the biopsies. Pathology confirmation of re- 
gional or distant metastases eliminated the need for 
surgical exploration in six patients. T'hese biopsies were 
also used to verify CT and clinical impressions in this 
study. Pelvic bone metastases were identified in three 
patients: 

The presence or absence of tumor mass in the cen- ` 
tral pelvis, lateral pelvis (pelvic wall), and para-aortic 
area as demonstrated by CT and clinical bimanual 
examination are compared to the, verified results in _ 


_ those patients where verification was possible (Fig. 1).. 


The clinical bimanual evaluation and CT examina- 
tions were each incorrect on three occasions in 32 ver- 
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ified evaluations of the central pelvis. At the pelvic wall 
the CT was incorrect in five, as compared to nine incor- 
rect evaluations by clinical examinations. In the para- 
aortic area, the CT was incorrect in four, as compared 
to eight by clinical assessment. 

"A retrospective judgment of the clinical merit of the 
CT pélvic evaluation as compared to the bimanual 
evaluation reported in the patient's record was made by 
one author (G. P.) (Table III). 


Comment 


In several clinical situations, CT may aid in evalua- 
tion and ultimately in the management of gynecologic 
oncology patients. Identification of pelvic wall and 
para-aortic tumor involvement, frequently confirmed 
by directed needle biopsy, permitted better selection of 
radiation treatment fields to include regions with 
matastatic tumor. In addition, patients suspected of 
having recurrent pelvic cancer may not require surgical 
exploration if nodal matastases are confirmed. In these 
situations, important therapeutic decisions may be 
made without the need of surgical exploration. 

Our impression concurs with the conclusion of Car- 
ter and colleagaes® that the CT scan provides valuable 
information for differential diagnosis and clarifies re- 


lationships between soft tissue and bone structure. It 


may also be beneficial in distinguishing pelvic radiation 


fibrosis from tumor as. well as distinguishing conglom-' 


erate bowel from tumor. It is anticipated that faster 


scanning techniques will provide even better results . 


with less artifact and clearer definition of bowel and 
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normal anatomic structures. Indeed, one false-negative 
para-aortic scan resulted from motion artifact that 
obscured detail in that region. False-negative scans 


„generally were attributed to small matastases. False- 


positive scans resulted from inadequate resolution od 
normal or fibrotic tissue. In addition to faster scans, 
Gastrografin (diatrizoate meglumine and diatrizoate 
sodium) is now being used to better distinguish bowel 
and to improve tissue definitions in selected patients, 
particularly in postradiation problems requiring dif- 
ferentiation of possible tumor mass from radiation 
fibrosis or “conglomerate bowel pseudomass." 

Clinical bimanual exam with Papanicolaou cytology 
and selected ‘biopsies is the preferred method of 
evaluating the central pelvis. Bimanual pelvic wall and 
para-aortic evaluation, however, is severely limited by 
fibrosis subsequent to radiation therapy and by adipose 
tissue. | 

If cancer is demonstrated by CT a: the pelvic wall or 
para-aortic region, and confirned by aspiration biopsy 
or open biopsy, treatment of primary or recurrent 
cancer is usually quite different from what it would be 
if no tumor were present. CT has proved helpful in our 
preliminary experience for better evaluation of these 
regions. , 

The number of situations requiring the demonstra- 
tion of tumor presence, size, and location in gyneco- 
logic oncology provide excellent applications for CT 
scanning. Further study with faster scanning methods 
will be necessary to better establish this new diagnostic 
mode in problems of pelvic cancer. 
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The utility of a rapid assay for human chorionic 
gonadotropin in the management of 


trophoblastic disease 


MICHAEL R. SOULES, M.D 
LEE TYREY, Pu.D. 
CHARLES B. HAMMOND, ALD. 


Durham, North Carolina 


The diagnosis and treatment o? trophoblasx- d sease depend upon the reliable measurement of 
human chorionic gonadotropin (hCG) in sz 1m or urine. The double-anübody hCG beta-subunit 
assay for serum hCG combines great ser ivity, specificity, and precision but requires 36 hours to 
yield results. This investigation sought to Freese the efficiency and total assay volume capabilities 
of our laboratory through the development =f a rapid hCG assay to augment the slower beta-subunit 
system. Two separate rapid hCG assays wzre axamined—a‘ double-antibody radioimmunoassay 
and a radioreceptor assay. The double-ani-codv assay took 5 hours to complete, while the ' l ' 
radioreceptor assay could be completed wi-in 3% hours. One hundred serum samples from 

` patients with trophoblastic disease were as=ayed for hCG in the beta-subunit radioimmunoassay 
and in both rapid assay systems. No differz- ces in results produced by the rapid double-antibody 
and the hCG beta-subunit assays were no»-1; F'owever, results from the radioreceptor assay were 
significantly different (p < 0.05) from those zota ned in the-beta-subunit system. (AM. J. OBSTET. 


GYNECOL. 135:384, 1979.) 


THE LABORATORY for the Southeastern zeg.onal 
Trophoblastic Disease Center processes a large volume 
of serum samples (6,000 per year) for human -or:onic 
gonadotropin (hCG). A modification! of tf» beta- 
subunit assay of Vaitukaitis and associates," w~ch uses 
iodinated hCG rather than the hCG beta-s- mnit, is 
the primary assay used for all samples with hC5 levels 
less ‘than 1,000 mIU/ml. The higher titered «amples 
are assayed bv a quantitative urinary immu-oassay* 
(about 600 tests per year). Although the bete=ubunit 
radioimmunoassay is far more sensitive than -ae uri- 
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Fig. 1. The specific binding profile of '51-iodo-hCG by serial 
dilutions of a rabbit anti-hCG serum with 1 and 3 hour incu- 
bations at 25° C. The indicated dilutions are working dilutions 
in assay buffer (0.01M PBS with 2% normal rabbit serum). 
The total binding was corrected for nonspecific binding. 


nary immunoassay, the time-consuming serial dilutions 
for unknown samples make it more inefficient than the 
immunoassay for high titered samples. These immu- 
noassays require both the shipping of bulky urinary 
samples and expensive reagents ($3,600 per year) and 
in practice take from 4 to 6 hours for a quantitative 
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Fig. 2. The specific binding profile of ie Se hCG by a 1:50,000 ETE dilution (in PBS-2% 


NRS) of rabbit anti-hCG antiserum at 25° 


range to be obtained. Therefore; a need existed fora 
rapid hCG assay to replace the urinary immunoassay 
for high-titered samples. The assay needed to fulfill the 
following requirements: (1) have results available with- 
in 4 to 6 hours, (2) measure hCG in serum, (3) need 
sample dilutions in assay buffer only, (4) have accept- 
able agreement with the beta-subunit assay, (5) have 
adequate precision with intra-assay end interassay co- 
efficients of variation of less than 10% and 20% re- 
spectively. : 

This report describes our experience with two pid 
hCG assays—a rapid double- -antibody radioimmunoas- 
say and a radioreceptor assay. The ability of these rapid 
assays to yield acceptable results was tested i in compari- 
son to the beta-subunit assay by assaying the same 
high-titer hCG serum samples (71,000 mIU/ml) ob- 
tained from patients with trophoblastic disease in all 
three systems. 


: Material and methods : 


Antisera. Anti-hCG sera were produced by thé serial 
injection of semipurified commercial hCG* into New 
Zealand white rabbits as previously described.? The 
antiserum selected. for use in the rapid-assay system 
bound 50% to 60% of the added. '"Liodo-hCG 
(9.2 ng) after a 3 hour incubation when utilized at a 
working dilution of 1:50,000 (1:250,000 final). The 
percentages of '5I-iodo-hCG bound by serial dilutions 
of this antiserum are shown in Fig. 1 for both 1 and 3 
hour incubation periods. In the interest of speed, a 3 


hour incubation time was selected even though binding | 


equilibrium was not yet achieved by that time (Fig. 2). 
Antiserum} generated’ against the beta subunit of 


“A.P.L.” Ayerst Labs. 
TAntiserum SB-6, provided by Dr. J. L. Vaitukaitis: ` 


The total binding was corrected for nonspecific binding: 


hCG was used at a Anal dilution of 1:300,000 in the 
beta-subunit assay system. The specificity and other 
characteristics of this antiserum have been described 
previously. * 

Sheep antiserum against rabbit gamma globulin was 
prepared as previously described.” The particular 
sheep antiserum selected for this project was obtained 
from a sheep that received booster injections over sev- 
eral years. This antiserum gave maximum precipitation 
of bound 'I-iodo-hCG with the addition of 50 ul of 
undiluted serum and 45 minutes of incubation at room 
temperature. Fig. 3 documents the rapid binding of 
this antiserum. This same antiserum was used for the 
separation of bound from free radioactivity in the mod- 
ified beta-subunit assay and in the rapid double- 
antibody assay. 

Receptor. Fresh porcine cor pora lutea were obtained 


. from a local slaughterhouse and placed in a phos- 


phate-buffered saline (PBS) solution (pH 7.4) contain- 
ing broad-spectrum antibiotics for transport to the lab- 
oratory, Corpora lutea were removed by sharp dissec: 
tion and frozen at —80° C within 6 hours of their re- 
moval from the animal. Prior to each receptor assay, a 
particulate preparation of luteinizing hormone (LH) 
receptor was made in the following manner: The fro- 
zen corpora lutea were thawed, weighed, and homog- 
enizéd in 3 ml of 0.01M PBS (pH 7.0) per milligram of 
tissue. The homogenization was accomplished with 10 _ 
strokes of a Teflon pestle in a smooth glass homoge- 


_nizer suspended in an ice bath. The initial crude 


homogenate was centrifuged at 120 x g (4? C) for 20 
minutes. After separation from the pellet, the low- 
speed supernatant was centrifuged at 1,500 x g (4? C) 
for 20 minutes. The 1,500 x g pellet was resuspended 
in 0.01M PBS anc recentrifuged at 1,500 x g (4° C) for 
an additional 20 minutes. The washed pellet was dis- 
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Fig: 3. The percent of bound !551-iodo-hCG precipatated over 
time by 50 pl of sheep anti-rabbit gamma globulin serum 
added after a 3 hour incubation with excess rabbi anti-hCG 
serum at 25? C. Correction was made for nonspecific binding. 


persed in à 5 mlof 0.01M PBS per milligram o original 
tissue and stored at .—80* C. The suspensioa of LH 
receptor showed no decrease in binding activity after 
storage iri the frozen state for 30:days. The spedfichCG 
binding for this receptor preparation demonstrated a 
plateau after 2 hours of incubation at 37? C an a small 
increase in binding after 2 hours at 25° C (Fig. 4). 

Jodination. For use in the rapid doub!e-antikody and 
the modified beta-subunit assays, highly purified hCG* 
was labeled with !*»I (Amersham) by the use o: a miod- 
ification of the chloramine-T method as described 
elsewhere? The radiolabeled hCG was purificd on a 
0.9 by 12 cm.column of Bio- Gel P-60 (Bio Rad Labora- 
tories) equilibrated with 0.01M-PBS and washed with 
2% bovine serum albumin in PBS to reduce norspecific 
adsor ption of labeled hormone on the column. _ Specific 
activities on the order of 80 to 100 uCi/ug were gen: 
erally obtained. 

The immunoreactivity of iodinated hormone was 
tested by incubation with excess first antibody; -isually 
in'excess of 80% of the counts were specifically predpi- 
tated, and nonspecific precipitation: never exceeded 


4%. After storage, labeled hCG was repurified cn a 0.5 


by 7 cm column of Whatman CF-11 cellulose eluted 
with 2% normal rabbit serum in PBS. . 


For.use in the receptor assay, highly purified hCG ` 


was labeled by the lactoperoxidase method. in tne fol- 
lowing manner: 250 ng of lactoperoxidase (25 ug/ml 
solution) in 0.1M acetate buffer, pH 5.6, was addzd toa 
reaction vessel containing 10 ug hCG. '5I (Amersham) 


*Provided by Dr. R. E. Canfield. 
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Fig. 4. Receptor biriding of radiolabeled hCG as a function of 
time and incubation temperature (iodinated hCG, 2 ng per 
tube; receptor solution, 0.2 ml per tube). The binding has 
been. corrected for nonspecific precipitation. Nonspecific 
binding was stable at approximately 196. 


was transferred in 25 ul of 0.4M acetate buffer, pH 5.6, 
to the reaction vessel. Then 10 ul of a 0.6 mM solution 
of hydrogen peroxide (200 ng) was added to the reac- 
tion vessel at 5 minute intervals for four additions. Five 
minutes after the last addition. of hydrogen peroxide, 
the reaction mixture was placed on a Bio-Gel P-60 col- 
umn prepared as above and eluted with the 0.01M PBS 
(pH 7.0): The specific activity usually ranged from 40 
to 60 uCi/ug. The labeled hCG was stored at —80* C 
until ready for use. i 
Assay procedures. ; à 
Rapid double-antibody essay. The reagents .were added 
to disposable 19 by 75 mm glass tubes to a final volume 
of 1 ml. Total volume per tube was maintained by 
addition of assay buffer (2% normal rabbit serum 
[NRS] in PBS; pH 7.8) as required. Each assay tube 
received 100 ul of 0.1M ethylenediamine tetraacetate. 
A standard curve ranging from 1 to 40 mIU per tube 
was prepared with each assay by addition of appro- 
priate volumes of the reference preparation dissolved 
in assay büffer at a concentration of 100 mIU/ml. In all . 


cases, samples were assayed with réference to the 


dose-response curve obtained with the Second Inter- 
national Standard of human chorionic gonadotropin 
(World Health Organization) used directly in each as- 
say. The labeled hCG was diluted in 296 NRS-PBS and 
0:2 .ng/200 ul added per tube. Rabbit antiserum 
(1:50,000) was added in volumes of 200 wl per tube. 
The serum to be assayed was added in 10 ul samples 
either undiluted or after dilution of i: 10 or 1: 100 with 
assay buffer. After all reagents were added and mixed, 
the first incubation was carried out for three hours at 
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Fig. 5. A: Standard curves for rapid double-antibody assays (Second International Reference Prep- 

aration of hCG). The sohd line illustrates results obtained when the human plasma content varied 
from 10 to 200 ul per tube and the dashed line, when the plasma content was constant at 200 yl per 
tube. B: Standard curve for receptor assay. The standard preparation was purified hCG (Canfield) 
calibrated in terms of the Second International Reference Preparation of hCG by multiple mea- 
surements of the purified hormone in the beta- subunit assay. 


25° C. Then 50 ul of sheep anti-rabbit gamma globulin 
was added to each tube and incubation at 25° C was 
continued for zn additional 45 minutes. Subsequently, 
the tubes were centrifuged at 1,500 x g for 20 minutes 
at 4? C, decanted, drained, and counted in a well-type 
gamma counter. The entire procedure could be ac- 


complished in approximately 5 hours for assays of 100 


tubes or less. 
Aliquots of a plasma pool containing hCG ("A.P.L.") 


at a level of 3,500 mIU/ml (as determined in the beta- 
subunit system) were measured in each rapid assay to 
determine within- and between-assay variation: 
Receptor assay. Reagents were added to 12 by 75 mm 
glass culture tubes to a total volume of 1 ml which was 
maintained by adjusting the volume of assay buffer 
(0.01M PBS,.pH 7.0). Highly purified hCG (Canfield) 
was used as a reference preparation to generate stan- 
dard curve points ranging from 9 to 190 mIU per tube. 
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Fig. 6. The results of individual pa-at samples assayed in the rapid double-antibody assay are 
plotted against those for the same sales obtained with the modified beta-subunit assay. The 


regression line and its equation are iz4 cated. 


The immunoactivity of this hCG preparation i terms 
of ‘the Second International, standard cz: hCG 
was determined by repeated assay in the be-a-sub- 
unit system to be 4.5 + 0.17 (SE) mlU/ng. Zarticu- 
late LH receptor in the storage buffer and .* ag of 
P5[-jodo-hCG in 0.196 bovine serum albumtm—PBS 
were each added in volumes of 200 ul per tubz. s2rum 
samples to be assayed were added either undil red or 
diluted 1: 10 or 1:100 in assay buffer in volurs zf 10 
- pl per tube. Nonspecific binding was deterrarred by 
tubes receiving a large excess of hCG (“A.P.L ,* £0 IU 
per tube). After all reagents were added and rxxed, 
the tubes were incubated at 37° C for 2 hour... Each 
` tube was gently mixed in a vortex mixer at 45 and 90 
minütes during the incubation period. After c»nple- 
‘tion of the incubation, the tubes were centrifuged at 
1,500 x g for 20 minutes at 4° C, then deczn:ed, 
drained, and counted in a well-type gamma ccr ater. 
On the average, the radioreceptor assay took 3 4 acurs 
from start to finish for an assay of 100 tubes cz Iess. 
Within- and among-assay variation was determined by 
assaying aliquots of the high hCG plasma pool i ia each 
assay as before. : 
Beta-subunit assay. Beta-subunit radioimmur czesays 


were performed using !5I-iodo—hCG (0.1 ng per tube) 
as the radioligand and rabbit antiserum against the 
beta subunit of hCG (SB-6) as the binding agent, as 
previously described.' Serum samples were added in 
variable volumes ranging from 10 to 200 ul with the 
quantity of human serum in each tube adjusted to 200 
Hl through the addition of normal male plasma as nec- 
essary. Tubes were incubated for 2 hours at 37? C and 
then for a minimum of 15 hours at 4° C. After addition 
of 50g of sheep anti-rabbit gamma globulin serum, 
incubation at 4° C was continued for a minimum of 6 
hours. The tubes were then centrifuged, decanted, and 
counted in the same manner as for the rapid assays. 
The beta-subunit assay took approximately 36 hours to 
complete. 

Patients. The samples were selected from current 
serum samples received by the Southeastern Regional 
Trophoblastic Disease Center from patients docu- 
mented to have trophoblastic disease. The patierits 
covered the spectrum of trophoblastic disease from 
hydatidiform mole to metastatic choriocarcinoma. A 
total of 100 samples first assayed in the double- 


` antibody beta-subunit hCG assay system and having 


hCG values ranging from 1,039 to, 343,362 mIU/ml 


A 


Volume,135 
Number 3 


were selected for subsequent assay in the rapid system. 
Specimens were frozen (—20° C) and assayed in the 
rapid-assay systems within 6 months. The 100 samples 
were arbitrarily divided into groups of 20 and run as 
five separate assays in both the rapid double-antibody 
and the receptor assay systems in order to examine the 
interassay variation. 

Statistics. The calculation of standard curves and the 
extrapolation of unknown results were done by com- 
puter using an unweighted least-squares regression 
after logit-log transformation of the variables. Results 
from each rapid-assay system were compared with the 
‘beta-subunit assay results by a paired t test. The in- 
terassay and intra-assay coefficients of variation were 
calculated according to the method of Rodbard.5 Re- 
gression lines were calculated by the method of least 
squares and the slopes compared by Studenr's t test. 


Results 


Rapid double-antibody assay. The standard curve 
for hCG obtained in the rapid double-antibody system 
was linear over the range of 1 to 40 mIU per tube 

' (Fig. 5, A). The effect of human plasma in this system 
was tested by adding varying amounts (10 to 200 ul per 
tube) of plasma containing undeiectable LH and 


follicle-stimulating hormone (FSH) concentrations to. 


the standard curve tubes. No plasma effect was noted 
over the concentration range examined, as evidenced 
bv the almost superimposable standard curve plots ob- 
tained with and without the addition of human plasma 
(Fig. 5, 4). The within- assay and between-assay co- 


efficients of variation for 50 ul samples of a 1:10 dilu-, 


tion of the control plasma pool (350 mIU/ml) in this 
assay were 2% and 6%, respectively. For comparison, 
corresponding values of 4% and 6% were obtained for 
the beta-subunit assay using a control plasma pool con- 
taining hCG at a concentration of 50 mIU/ml. 

The ability of LH (LER-960*) and FSH (LER-1801*) 
to displace radiolabeled hCG was investigated in this 
assay. Fifty percent displacement o7 labeled hCG from 
first antibody was found with 0.5 ng of hCG, 1.4 ng of 
LH, and 20 ng of FSH. The displacement curves for 
LH and FSH in this system were linear and parallel to 
the hCG standard curve. l 

Subjecting 100 paired samples (>1,000 mIU/ml) to 
assay in both the rapid double-antibody assay and the 
beta-subunit assay yielded results which, by paired t 
teSt, were not significantly different. 

The high degree of correlation between these two 
assays is indicated in Fig. 6, in which the results ob- 


*Provided by the National Institute of Arthritis, Metabo- 
lism, and Digestive Disease. 
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Fig. 7. Receptor binding of !'*I-iodo-hCG in buffer (control) 
and with the addition of 10 or 100 yl of human plasma con- 
taining undetectable FSH/LH. Incubation was for 2 hours at 
37° C. The nonspecific binding is indicated by the hatched 
area. The bars represent specific binding already corrected 
for nonspecific binding. The asterisk indicates a significant 
difference at p < 0.01. Plus 2 standard errors of the mean is 
indicated. : 


tained in the rapid assay are plotted against those ob- 
tained in the more standard beta-subunit system. The 
slope of 1.02 calculated for the regression line through 
the observed points is not significantly different from 
the theoretical slope of 1.00 that would result from 
perfect agreement between the assays. While all obser- 
vations were used in calculating the regression line, 
some individual values were omitted from the heavy 
concentration of points between 1 and 10 IU/ml in 
Fig. 6 for graphic clarity. Nearly half of the patient 
samples assayed had serum hCG values in this range. 

Receptor assay. The effect of plasma on binding in 
the receptor assay was investigated by the addition of 
various quantities of human plasma containing unde- 
tectable amounts of LH and. FSH to tubes free of un- 
labeled hormone. The findings presented in Fig. 7 in- 
dicate that, although significantly decreased binding 
occurred with the addition of 100 Ll of plasma, 10 wl of 
plasma had no significant effect on the percent of !?5I- 
iodo—hCG bound by the receptor. Since this assay was 
designed to assay high-titer hCG serum samples, re- 
quiring the addition of.10 wl of serum or less, the 
plasma effect could be safely ignored. The within- and 
between-assay coefficients of variation for 100 ul sam- 
ples were 596 and 8%, respectively. 

The standard: curve for hCG displacement of radio- 
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Fig. 8. The results of individual patient samples assayed in the receptor assay are plotted against the 
results obtained for the same samples in the modified beta-subunit assay. The regression line and its 


equation are indicated. 


label in the receptor assay was linear between 9 and 190 
mIU/ml (Fig. 5, B). Similar displacement curves were 
reproduced in six consecutive assays using the same 
pool of particulate LH receptor. 

A significant difference between results (p < 0.05) 
was detected by a paired t test for samples assayed by 
the receptor assay and the modified beta-subunit assay. 
The ‘receptor assay demonstrated a definite trend to- 
ward higher hCG values as compared with values of the 
beta-subunit system. The slope of the regression line 
through the points representing the paired results in 
Fig. 8 reflects this trend. Unlike the case with the rapid 


double-antibody assay, the slope value of 1.26 in this ` 


instance was significantly different (p < 0.053 from the 
slope of 1.00 that would obtain with identity of results. 
Despite these significant differences, there was a high 
degree of correlation demonstrated in Fig. 8. 


Comment 

The diagnosis and. management of malignant tro- 
phoblastic disease provide one of the dramatic success 
stories in cancer treatment. This success can be attri- 
buted in part to the availability of sensitive hormone 
assays for hCG in blood and urine. The development 


of a urinary bioassay for hCG in 1928 by Ascheim and 
Zondek? laid the foundation. This original bioassay was 
designed as a pregnancy test and was based upon the 
formation of corpora lutea in the ovaries of infantile 
mice treated with urine containing hCG. A year later 
the first account of the use of the Ascheim-Zondek test 


in trophoblastic neoplasia was published.” The rabbit. 


bioassay for hCG of Friedman and Lapham,’ which was 
quite similar to the Ascheim-Zondek assay, was re- 
ported in 1931 and subsequently used in the manage- 
ment of patients with trophoblastic disease. These early 
investigators thought they were measuring either an 
anterior hypophyseal hormone, which they called “pro- 
lan.” whose secretion was stimulated by the tropho- 
blastic disease tissue, or a similar hormone directly 
produced by the trophoblast itself. Only 30 years after 
Ascheim and Zondek’s discovery, Delfs? reported re- 
sults from a large series of patients with trophoblastic 
disease and made specific recommendations for the 
diagnosis and treatment of this disease based on the 
measurement of hCG by a urinary bioassay. While 
providing useful information, the bfoassays were slow 
and cumbersome and lacked sensitivity; therefore, they 
were frequently difficult to apply in clinical situations. 
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The development of a urinary imimunoassay for.hCG 


in 1960 was a major step in the evolution of hCG as-, 
says.'? The first immunoassay measured hCG in urine - 


by its ability to inhibit the agglutination of hCG-coated 
sheep red blood cells by anti- hCG sera. Although this 
test and its derivatives have become the standard in 
pregnancy tesis, application, of. the urinary hCG immu- 
,noassay in trophoblastic neoplasia has proved cumber- 
‘some (it requires a 24 hour sample) and fails to provide 
' adequate sensitivity. P 
The advent of the hCG aaua reported 
in 1966 by Midgley!! was, a milestone. The ability to 
measure hCG in small serum samples with great preci- 
sion and sensitivity (2 mIU/ml) was of paramount 
importance, but the hCG radioimmunoassay lacked 
complete specificity since LH prominently cross re- 


acted with hCG in this system: The specificity problem . 
was resolved in 1972 when Vaitukaitis and co-workers? ' 


developed the hCG beta-subunit assay which could 
measure hCG in the presence of LH. The beta-subunit 
assay was precise, specific, and sensitive, but it took 36 
hours for test results to be obtained. It also had a 
nonspecific plasma effect which required a constant 
amount of plasma to be added to each assay tube, a step 
which makes the dilution of high- -titered samples tedi- 

' ous and time-consuming. 
The increase in the accurate diagnosis and cure rate 
of trophoblastic neoplasia since 1930 parallels these 
- developments.in the measurement of hCG. A sensitive 
‘and specific radioimmunoassay such as the beta-sub- 
unit system is the current standard for hCG measure- 


ment in trophoblastic disease, yet the levels of serum ^ 


hCG encountéred during the diagnosis and early 
treatment of trophoblastic disease are so high that the 
need for great sensitivity and freedom from LH cross- 
, reactions is obviated and the attainment of rapid results 
becomes an ‘assdy feature of major significance. Ac- 
cordingly, the use of a rapid, albeit less specific, hCG 
assay would appear to have application in the area of 
trophoblastic disease. 

In most human activities, when speed i is iricreased, 


accuracy and precision suffer. This is generally true for: 


hormone assays in general and hCG assays in particu- 
lar. In hCG radioimmunoassay, the most sensitive and 


precise systems take several days to produce results. ' 


The waiting time can be a burden in certain clinical 
situations, e.g., amenorrhea, threatened abortion, ec- 
topic pregnancies, luteal phase deficiency, ' and thera- 
peutic abortion. In the last several years several rapid 
hCG assays have been developed.!*-!* All of these as- 


says have sacrificed some combination of sensitivity, 


specificity, accuracy, and precision for speed. They all 
require DT trained personae and the same expen- 
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Fig. 9. Individual patient samples containing less than 1,000 
mIU hCG/ml were.assayed for, hCG in both the rapid 
double-antibodv assay and the modified beta-subunit assay. 


Results are plotted as-in-Figure 6. The slope of the regression " B 


line is not significantly different from a theoretical slope of 1 
which would result from exact agreement between assays. 


sive, complex equipment as those used in the longer 


‘standard: radioimmunoassay.'For these reasons the ac- 


ceptance of rapid hCG assays for pregnancy diagnosis ` 
has been limited and variable. 

The case for the utility of a rapid hCG assay in tro- 
phoblastic disease is quite different. Early in the disease 
the titers of hCG in serum or urine are. exceedingly 


high. In this situation, an assay does not need to be ` ` 
‘highly sensitive and free from cross-reaction with pitu- 


itary gonadotropins; precision and accuracy are the 


^ major requirements. A` more rapid, but still reliable, 


assay would enable the laboratory to.process more 
samples per unit of time and thereby increase its over- 


l all efficiency: Although improved laboratory efficiency. 


is, in itself, a major advantage, a rapid assay would also 
aid diagnostic and therapeutic decisions in the clinical 
setting’ in that the physician would receive reliable 
quantitative hCG results within a shorter time. 

In. the rapid double-antibody system, LH cross 
reacted prominently with hCG., This cross+reaction was 
not demonstrated but can be expected for the receptor 
assay as well. This loss in specificity becomes irrelevant, 
however, when these rapid assays are limited to high- 


-titered samples. We believe that the more specific mod- 
ified beta-subunit assay should continue to be used for 


samples less than 1,000 mIU/ml by rapid assay. This is 
a rather arbitrary cutoff figure designed to allow a high 
margin of safety and could: probably be lowered with - 


i experience. 


The concept of a receptor assay for hCG has been 
extensively developed by Landesman and Saxena.“ 
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The porcine LH-receptor assay as described Fere is a 
rapid (3% hours), single-incubation assay which does 
not require the addition of a precipitating zgent to 
separate bound from free hormone. The lactzperox- 
idase iodination process is no more complex taan the 


chloramine-T method and results in increased labeled . 


hormone binding by the ovarian LH receptor. The 
major problem with the receptor assay was taa: it pro- 
vided results which were significantly different from 
those obtained with the beta-subunit assay “or paired 
samiples. The reason for this discrepancy vas not in- 
vestigated but probably relates to the fact thet receptor 
and antibody recognize different propertes of the 
hormone molecule." This discrepancy is orly relative 
since the receptor results are similar to those of the beta 
subunit and certainly are more accurate thar a quanti- 
tative immunoassay on urine. The deror.strated 
dose-dependent plasma effect in the recep or system 
would decrease its validity for low-titere samples 
when serum aliquots would be higher. A mr10- draw- 
back with the receptor system is the requirement for 
incubation at 37° C 

The primary features of the rapid doubl -aatibody 
assay are its precision and accuracy. Although “he pri- 
mary focus of this study was on the assay of ACG sam- 
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ples of greater than 1,000 mIU/ml, an additional 23 
patient samples containing hCG levels between 102 and 
951 mIU/ml were assayed in both the rapid double- 
antibody and beta-subunit systems and no significant 
difference between. results was found (Fig. 9). There- 
fore, results from chis assay did not differ from those of 
the modified beta-subunit assay over the range of 100 
to 300,000 mIU hCG/ml of serum. Other advantage- 
ous features cf the rapid double-antibody system were 
the lack of a plasma effect which allowed all samples to 
be diluted with buffer and the fact that the entire assay 
could be run at room temperature. 

Either rapid hCG assay reported here would be ca- 
pable of increasing the efficiency of a laboratory which 
processes a large volume of samples. The coefficients 
of variation for both assays were acceptable and both 
assays gave reasonable precision. Both systems are rel- 
atively simple and adapt easily to automatic pipetting 
machines. Although the receptor assay was somewhat 
faster than the rapid double-antibody system (3% ver- 
sus 5 hours), the discrepant results obtained with the 
former make the rapid double-antibody assay the 
method of choice for use in cpnjuntdon with the beta- 
subunit system. 
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The influence of acetylsalicylic acid and paracetamol 
on menstrual blood loss in women with and without 
an intrauterine contraceptive device 


LENNART HAHN 
BJORN PETRUSON 
Göteborg, Sweden ` 


The iniluence of ASA and paracetamol on menstrual blood loss and on some hematologic 
parameters was investigated in 23 women without an IUD and 10 women with an IJD. Neither in 
women with normal nor in women with small defects in the hemostatic mechanism were statistically - 
significant i increases in menstrual blood losses observed during treatment with ASA or paracetamol 
when compared to placebo. There was no linear correlation between bleeding time and basal 
menstrual blood loss or between the blood losses induced by ASA and paracetamol and the 


bleeding time. (Am. J. OBSTET. GYNECOL. 135:393, 1979.) 


\ 


INTAKE OF acetylsalicylic acid (ASA) profoundly influ- 
ences the platelet function. The normal platelet release 
of adenyl diphosphate is interfered with and the sec- 
ond wave of aggregation is inhibited.' In normal indi- 
viduals the in vivo effects are comparatively modest, 
the most common being a prolongation of the bleeding 
time—in certain subjects to values zbove the normal 
limit.2 Recently it has been shown that ASA might be a 
predisposing factor of epistaxis.* 

In a preliminary report we studied? another possible 
in vivo model of the influence of ASA on hemostasis, 
namely, the amount of blood shed at menstruation. 
There was a trend toward greater blood loss during 
ASA therapy compared with placebo, but the differ- 
ence was not statistically significant. The aim of the 
present study has been to extend the previous investi- 
gation in an effort to select, if possible, those women 
prone to bleed more on ASA therapy. ASA was, as in 
the previous study, compared with paracetamol, an 
analgesic known to have no effects on hemostasis.* 


Patients and methods 


The study group consisted of 37 women, 20 to 40 
years of age, either students or women belonging to the 
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. hospital staff. Two of them became pregnant and two 


did not complete the study. None of the remaining 33 
women used contraceptive pills or any other drugs 
regularly. Ten of the women had a copper-containing 
intrauterine contraceptive device (IUD). Results of 
routine gynecologic examination were normal in all 
women. The women were questioned about bleeding 
tendencies at operations, tooth extractions, or veni- 
punctures and if they developed hematomas from 
slight trauma. 

The following hematologic tests were perf formed be- 
fore beginning medication: bleeding time (Ivy), capil- 
lary fragility, platelet count, activated partial throm- 
boplastin time (APTT), and plasma factors II-VII-X 
(Simplasun—A).? The capillary fragility was tested by 
placing two suction cups with diameters of 20 mm on 
the supraspinatus region and applying negative pres- 
sures of 15 and 20 cm Hg, respectiv ely, for ] minute. 
More than 25 petechial bleedings with either. pressure 
has been regarded as abnor mal in the present study. 

With a double-blind crossover technique the women 
were given pills containing ASA 0.5 gm, par acetamol 
0.5 gm (Alvedon, Draco, Sweden), and placebo in al- 
ternating order during three consecutive menstrual 
cycles. The medication started on the first day of men- 
struation with 1 tablet three times a day and continued 
with the same dose during the periód of bleeding. 

The menstrual blood loss was determined according 
to the method devised by Hallberg and Nilsson.’ Tow- 
els and tamporis were collected and the hemoglobin 
was extracted as alkaline hematine, which was deter- 
mined spectrophotometrically. 
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Table I. Menstrual blood loss and some her-atologic data in women without an IUD 











Menstrual blood loss (rz. ow 





















Patient Paracetamol Placebo 


'K. G. 228* 143 215 
E; O. 57 134 59 
C. G. 93 68 9 
LO. 44 47 91 
A. K. 40 30 32 
M. S. 150 136 106 
L. P. 86 142 83 
B. P. 24 25 18 
A. S. Il 12 19 
LL > 48 79 - 75 
K. U. 67 71 48 
S. L. 65 68 61 
G. B. 66 11 15 
M. H. 47 60 34 
E. B. 47 34 28 
L. H. 34 42 46 
H. D. 26 43 37 
ALF. 39 32 22 
A. B. 37 19 29 
R.G. 36 28 31 
B. J. 29 21 30 
A. A. 26 13 23 
A. B. 21 . 2] 24 
Mean loss 57.4 55.5 49.3 
+S.D. +47 +44 +45 
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capillary fragility l 
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Bleeding time 
(sec) 
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*Boldface figures indicate abnormal values. 


Fisher's permutation test (the randomizzuon test), 
which is a nonparametric test, was used for tke statisti- 
cal analyses.’ The women with an IUD were analyzed 
separately from the women without an IUD since the 
increased fibrinolysis caused by the IUD con- eS to 
the menstrual blood loss.® 


Results 


Table I shows the individual menstrual blc əd loss as 
wellas mean + S.D. during the three periods of ASA, 
paracetamol, and placebo medication, respect vely. Al- 
- though there was a tendency toward greater mean loss 
during ASA or paracetamol therapy com:sared to 
placebo, no statistically significant differences were 
noted. i 

An unexpectedly large propor-ion of wome_ nine of 
23 without an IUD and four of 10 with an JD had 
prior to medication a prolonged bleeding tire, an in- 


creased capillary fragility, and/or a history of -leeding. 


tendencies. Results of all other hematologic ~ sits were 
normal ` 

-Table II shows the menstrual blood loss in these 
women compared with the blood loss in wo-aen with 
normal hematologic findings. There was no sznificant 
differénces in-blood loss betweeri women on -Efferent 
medications in either group. Women with pethologic 


tests had greater blood loss than those with normal tests 
both under basal conditions and on ASA and paracet- 
amol therapy. The p values for the differences in blood 
loss between women with normal and pathologic tests 
were 0.06, 0.02, and 0.07 on ASA, paracetamol, and 


-placebo, respectively. The small numbers of women in 


each subgroup of IUD users Bienes m statistical 
calculations. 

There was no linear correlation between menstrual 
blood loss and bleeding time in either the IUD group 
(r = 0.08) or the women who did not use IUD 
(r = 0.18). Neither were the values of menstrual blood 
loss following ASA and paracetamol correlated to 
bleeding time (for the IUD group r = 0.28 and 0.09, 
for nonusers r — 0.08 and 0.06, respectively). 


Comment 


In the present study there was a tendency toward 
greater menstrual blood loss with ASA and paracet- 
amol than with placebo. However, the differences in 
mean values were not statistically significant in the total 
material (Tables I and LI) or if the. patients were sub- 
divided into women with or without pathologic. find- 
ings in bleeding history and/or hematologic tests 
(Table III). The mean menstrual blood loss was greater. 
in women with abnormal history/tests than in normal 
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Table II. Menstrual blood loss and seme: hematologic data in women with an IUD 








Menstrual blood loss (ml) on 





Patient 























Increased 
cepillary fragility 


Abnormal 


Bleéding time 
bleeding history 


(sec) 






































U. T. 60 80* 82 * + 731 
A. H. 58 51 41 + : 316 
A. H. 42 42 25 f + 660 
A. L. 6 16 12 + 328 
LC. 84 76 102 : 468 
K. E. 98 91 98 338 
1. J. 73 67 64 260 
K. U. 33 45 39 400 
M. L. 22 18 29 221 
E.F 17 15 15 455 
Mean loss 49.2 49.5 50.7 
XS.D. +30 +29 +34 
* Boldface figures indicate abnormal values. 
Table III. Mean menstrual blood losses (in milliliters) in women with abnormal hematologic tests 
or bleeding history compared with blood losses in women with normal tests or history 
Fisher's test for 
Non-IUD users Paracetamol ] ASA-placebo Paracetamol-placebo 
Abnormal tests/history (No. 9) .au 82 70 NS NS 
Normal tests/history (No. 14) 429 . 89 36 NS NS 
Fisher's test between groups NS P « 0.05 NS 
P values 0.06 ` 0.02 0.07 


women. The fact that this difference was statistically 


' significant on paracetamol therapy but not on ASA or 


placebo therapy.is most probably due to mere chance, 
the difference in p values being slight. 

The women using an IUD did not differ from the 
nonusers regarding mean basal menstrual blood loss or 
losses during treatment with ASA or paracetamol. This 
is at variance with the reports of most authors? and is 
likely due to the limited number of women in this 
group. "However, there were three out of 10 women in 
whom the basal menstrual blood loss exceeded 80 ml, 
to which an increased intrauterine fibrinolysis may 
have contributed. AES 

The amount of blood shed 2 at menstruation is gov- 
erned by many factors such as the uterine anatomy and 


the general and local blood hemostasis, which in turn is _ 


influenced by hormonal factors. No simple relationship 
between menstrual blood loss and intake of ASA was 
observed in the present study as has been found 
in connection with epistaxis? or gastric hemorrhage 
ASA is an inhibitor. of prostaglandin synthesis. Guil- 
lebaud, Anderson, and Turnbull? demonstrated a sig- 
nificant reduction of blood loss in women using IUDs 
and medication with mefenamic acid, another prosta- 
glandin synthetase inhibitor. It may be that the possible 
influence of ASA on endometrial prostaglandin con- 


4 


centrations” could counteract the well-known influ- 
ence of ASA on platelets. 

The importance of an intact platelet function for the 
amount of blood lost at menstruation has been stressed 
by Quick." In a recent report, however, we could not 
verify this: there was no increased capillary fragility in 
women with frank menor rhagia compared to women 
with normal blood loss.!? The woman with both an in- 
creased bleeding time and capillary fragility (A. S:) was 
later found to have a mild von Willebrand's disease. 
She had remarkably low menstrual blood losses, which 
were not increased during ASA or paracetamol ther- 
apy. There are ‘several theories on the causes of in- 
creased bleeding at menstruation” and the exact role. 
of the platelets remains to be elucidated. The fact that 
the bleeding time was not correlated to the blood loss 
cannot be taken as evidence that a defect in hemostasis 
would not result in increased menstrual bleeding. The 
amount of blood los: at menstruation is likely to be the 
result of an interaction between local uterine causes, 
such as the concentrations of fibrinolytic activators and 
prostaglandins in tke endometrium, hematologic fac- 
tors, and the hormonal environment in which the uter- 
ine mucosa is shed. From the results of the present 
study it appears that neither ASA nor paracetamol at 
the doses employed interferes with this interaction. 
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Incidence of pain among women undergoing 
laparoscopic sterilization by electrocoagulation, the 
spring-loaded clip, and the tubal ring 


I-CHENG CHI, M.D., Dr.P.H. 
LYNDA PAINTER COLE, M.A. 


Research Triangle Park, North Carolina 


Data analyzed from five comparative studies show a relationship between the technique of tubal 
occlusion and pain experienced by patients both at the time of the procedure and during the 
recovery period. During the procedure, the spring-loaded clip is the technique least likely and the 
tubal ring the technique most likely to be associated with pain. During the recovery period, both the 
spring-loaded clip and the tubal ring are associated with higher rates of abdominal or pelvic pain 
than is electrocoagulation. Differences in pain that occurred during the recovery period did not 
persist to the early follow-up visit. (AM. J. OBsTET. GYNECOL. 135:397, 1979.) 


MOST LITERATURE dealing with female sterilization 


has been devoted to establishing rates for the safety. 


and effectiveness of various apprcaches and tech- 
niques. Only recently has consideration been directed 
toward the importance of patient discomfort. Hulka® 
has pointed out that patient discomfort during any 
sterlization procedure may cause the patient to move, 
which increases the possibility of burning with electrical 
methods or tearing with mechanical methods: In addi- 
tion, Hulka? stated that postoperative pain may be par- 
ticularly distressing to both the patient and her physi- 


cian and could lead to decreased satisfaction with and ` 


acceptability of the procedure. This study compares 
the incidence of pain for three laparoscopic steriliza- 
tion techniques: electrocoagulation, the spring-loaded 
clip, and the tubal ring. 


Materials and methods 


Data are analyzed from five comparative studies 


conducted at three centers from Feburary, 1974, 
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through May, 1976. Information on selected socio- 
demographic characteristics of the patients, medical 
aspects of the sterilization procedures, and complica- 
tions and other ever:ts occurring after surgery was re- 
corded on standard forms. 

In each study, two techniques of laparoscopic steril- 
ization were randomly assigned to 300 patients. At each 
center, one operator performed all surgical proce- 
dures; another physician, who was unaware of the 
specific technique performed, evaluated the outcome 
of the procedure and provided postoperative and 
follow-up care. All procedures were performed on an 
outpatient basis uncer local anesthesia with premedi- 
‘cation on women who requested sterilization for 
family-planning purposes and who had not been preg- 
nant for at least 42 days. Collateral procedures re- 
mained constant within each study. Patients were 
excluded from the current analysis if they had other 
concurrent surgical procedures, encountered surgical 
difficulties due to adhesions, required a change in the 
planned procedure, did not undergo the complete 
procedure (no procedure was discontinued because of , 
pain), or had surgical complications. 

The incidence of abdominal or pelvic pain was based 
on reports of patients during the procedure, during 
the recovery period (after the operation and before 
discharge from the center), and at the early follow-up 
visit (usually between 7 and 21 days after the opera- 
tion). Pain reported during the procedure was classi- 
fied by intensity as none, mild, moderate, or severe. For 


purposes of analysis, patients with mild pain were 
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Table I. Sociodemographic characteristics of pazients undergoing laparoscopic sterilization by type of 


comparative studies and by center 















Tubal 
occlusion techniques 


, Mean 


Center No. | age (yr) 


A Electrocoagulation: 136 — 310 . ~b 98.5 
Spring-loaded clip 116 30.8 nE 96.6 
B Electrocoagulation 142 28.9 - 86.6 
Spring-loaded clip 137 295 ~e 818 
A Electrocoagulation 139 31.4 Ea 75.5 
s Tubal ring 148 3hl = 818 
C Electrocoagulation 148 334 -«€ 69.9 
Tubal ring 137 33.0 - 70.8 
B Spring-loaded dips 139 ^ 29.2 a 94.2 
Tubal ring 141 29.1 -I 90.1 






























Median Prior Abnormal Pelvic 
educa- | Prior pelvic | abdominal pelvic infec- 
tion (yr) | surgery (%) | -surgery* (%) | examt (%) | tion (%) 


ds 6.6 0.0 27.2 2.2 
4.1 0.91 0.0 32.8 2.6 
8.4 0.0 7.7 16.2 74 
3.1 1.5 44 13.1 4.4 
4.1 11.5 0.0 81.7 5.0 
4.0 7.6 0.0 273 . 4.9 
5.7 37.8 18.9 3.5 0.7 
5.8 30.7 19:7 3.6 5.81 
42. 1.4 0.0 12.9 0.7 
4.2 1.4 0.0 14.9 0.0 





*Prior abdominal surgery includes appendectoray, cesarean section, cholecystectomy, umbilical hernia repair, and exploratory 


laparotomy. 


TAbnormal pelvic examination includes cervical e~o3sion and adhesions. 


+P < 0.05. 


grouped with those who did not report pain, Srce mild 
pain is generally expected to occur in a surgi«a. proce- 
dure under local anesthesia. The patients wio re- 
ported moderate pain and those who reportzc severe 
pain were grouped because of the small ncrzber of 
patients with severe pain. Pain reported durirg zne re- 
covery period and at the early follow-up visi: was 
classified only as presence or absence. 

Chi-square and t tests were used to determi-e the 
statistical significance (p <.0.05) of a differewe be- 
tween two tubal-occlusion techriques being coxoared 
within a single center. When data from tw» centers 
participating in the same type of comparative ::udies 
were combined for consideration, the tes o? sig- 
nificance recommended by Cochran? for corakination 
of 2 x 2 contingency tables was used. The oc.c« ratios 
were calculated* to estimate the relative likeliaced that 
pain would be reported for patients sterilizel by one 
technique as compared to those sterilized br atother 
technique. 

Sterilization procedures. Center A, in BangEos, Thai- 
. land, participated in two studies; one compere elec- 
trocoagulation and the spring-loaded clip ard the 
other.compared electrocoagulation and the tikel ring. : 
A combination of 100 mg of meperidine and 2.% mg of 
droperidol was administered intravenously about 10 
minutes before surgery to all patients, regardEss 5f the 
tubal occlusion technique used (the dose was az“usted 
slightly for markedly overweight or underwzkht pa- 


tients). After the patient was prepared for surgery, 10 . 


to 20 cc of 1% lidocaine were injected into the a:bum- 
bilical abdominal wall. With all the three teckmiques, 
electrocoagulation, application of clip, or tubal. ring, 
tubal occlusion was directed to the isthmic po73on of 
the tubes. 


- 


Center B, in San Salvador, El Salvador, also partici- 
pated in two comparative studies; one compared elec- 
trocoagulation and the spring-loaded clip and the 
other compared the spring-loaded clip and the tubal 
ring. Center C, in San José, Costa Rica, participated in 
only one study which compared electrcoagulation and 
the tubal ring. Centers B and C used anesthetic and 
operative procedures which were similar to those used 
in Center A except that 2 cc of thalamonal (fentanyl 
citrate 0.05 mg and droperidol 2.5 mg per cc) were 
administered intravenously as premedication before 
the patients entered the operating room. None of these 
centers used a tubal topical anesthetic. All laparos- 
copies were performed with a single-incision pro- 
cedure. $ 

Almost all patients were discharged on the day of the 
procedure after 2 to 5 hours’ rest in the recovery room. 
Only nine electrocoagulation patients and 12 ring pa- 
tients from Center G were. hospitalized for one night 
postoperatively. 


Results 

Because of the random allocation of patients, those 
assigned to each technique in each study were in gen- 
eral similar in terms of age, number of live births, edu- 


cational background, urban-rural residence, and per’ 


cent with pre-existing conditions such as previous pel- 
vic and abdominal surgery, abnormal pelvic examina- 
tions, and pelvic infection (Table I). Patient complica- 







'. 


tions and complaints (other than pelvic/abdominal: 


pain) and mean surgical times were also similar in most 
instances for the techniques compared within a given 
study (Table II). For the five instances where sig- 
nificant differences did occur, those variables were con- 
trolled when analyzing pain by technique and, with one 


^ 
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Table II. Sterilization procedure characteristics by type of comparative studies and by center 











Mean 
surgical 
time (min) 


Difficulty 
at surgery 
(%) 








Tubal 
occlusion technique 


A Electrocoagulation 136 6.1 2.9 
Spring-loadedclipt — 116 6.2 2.6 
B. Electrocoagulation 142 7.7 14 
Spring-loaded clipt 137 7.8 5.89 
A Electrocoagulation 139 6.5 0.7 
Tubal ring§ 143 6.4 9.89 
C Electroccagulation 143 12.2" 8.4 
Tubal ring] 137 11.7 8.0 
B Spring-lcaded clip 139 7.7 4.3 
Tubal ring 141 74 3.5 


*Excludes pelvic/abdominal pain. 









Immediate 
complications 












Immediate 
complaints * 


(96) 


Early follow-up 


Complications (96) 









(96) Complaints* (96) 


0.0 B 5.1 19.9 
0.0 16.4 0.9 27.6 
0.6 3.5 20.4 0.0 
0.0 14 19.7 0.0 
0.0 7.9 0.7 18.0 
0.0 14.0 0.7 18.2 
0.7 4.9 39.9 0.0 
0.7 (l5 38.7 0.7 — 
0.7 10.8 15.8 144. 
L4 7.1 19.1 15.6 


+For detailed information on difficulties and complications, see Koetsawang, S., and Pachauri, S.: Female sterilization by lapa- 
roscopy; A comparative study of tubal occlusion with electrocoagulation and spring-loaded zlip with one-year follow-up, Ann. Chir. 


Gynaecol. Fenn. 66:240, 1977. 


For detailed information on difficulties and complications, see Madrigal, V., Edelman, D. A., Henriquez, E., and Goldsmith, A 
A comparative study of spring-loaded clips and electrocoagulation for female sterilization, J. Reprod. Med. 18:41, 1977. 

3For detailed information on difficulties and complications, see Koetsawang, S., Srisupandit, S., and Cole, L. P.: Laparoscopic 
electrocoagulation and tubal ring techniques for sterilization—a comparative study, Int. J]. Gynaecol. Obstet. 15:455, 1978. 

|For detailed information on difficult:es and complications, see Aranda, C., Broutine, A., Edelman, D. A., Goldsmith, 
Mangel, T., Prada, C., and Solano, A.: A comparative study of electrocoagulation and tubal rings for tubal occlusion at ene, 


Int. J. Gynaecol. Obstet. 14: 411, 1976. 
{P < 0.05. 


Table III. Incidence of abdominal cr pelvic pain reported during procedure, during recovery period, and 
at early follow-up visit by type of comparative studies and by center 





Tubal occlusion technique | Total patients 


A Electrocoagulation 136 
Spring-loaded clips 115 
B Electrocoagulation 132 
Spring-loaded clips 122 
A Electrocoagulation 139 
Tubal rings 143 
C Electrocoagulation 143 
Tubal rings 187 
B Spring-loaded clips 139 
Tubal ring f 141 
*P « 0.05. 


exception, the differences in results were not sig- 
nificantly changed. This exception is discussed below. 
Pain during the procedure. In both studies evaluat- 
ing electrocoagulation versus the spring-loaded clip, 
higher percentages of electrocoagulation patients re- 
ported moderate or severe pain during the procedure 
than did clip patients (Table III). Only the difference 
at Center B was statistically significant. When data from 
the two certers are combined, the difference between 
the two techniques remains highly significant, with 
electrocoagulation patients three times (odds ratio — 
8.0; 95% lower confidence limit = 1.2) more likely to 
report moderate or severe pain than clip patients. 


1 





Moderate or severe 
pain during procedure (96) 





Pain at early 


Pain during 
recovery period (96) 


follow-up visit (96) 

15.4 14.0* 14.7* 
11.3 24.1 27.6 
22.7* 18.3* 2.3 

3.3 j 29.2 4.5 
19.4* 15.8* 25.9 
39.9 51.7 29.4 
11.2 ) 161% ` 1.4 

8.7 À 29.2 2.9 

5.1* 44.6 36.7 
14.2 46.8 26.4 


The two suidies evaluating electrocoagulation versus 
the tubal ring showed contradictory results. At Center: 
A, a significantly higher percentage of the tubal ring 
patients reported moderate or severe pain than did the 
electrocoagulation patients, whereas at Center C the 
difference was in the opposite direction, although not 
significant. ~ 

In the one study evaluating the spring-loaded clip 
versus the tubal ring, the per cent of patients reporting 
moderate or severe pain during the procedure was 
significantly higher for the tubal ring technique than 
for the spring-loaded clip technique. 

Pain during the recovery period. In the sides 
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evaluating electrocoagulation versus the sprit z-loaded 
clip, the difference in the incidence of pelvicabdomi- 
nal pain reported during the recovery pericd was in 
the opposite direction from that repcrted daring the 
procedure. For both centers, a significantly hizher per- 
centage of the clip patients reported pain tha- did the 
electrocoagulation patients. Pooling the data from the 
two centers revealed that the clip patients w--e about 
twice as likely to report pain as the electrocoegulation 
patients (odds ratio= 1.9; 95% lower ccafidence 
limit = 1.1}, At Center B, the two techniques were sig- 
nificantly different with respect to difficulties at sur- 
gery; the differences in pain existed only arcong pa- 
tients who had procedures with surgical diffi -alties. If 
these patients were excluded from analysis, tLe differ- 
ence in pelvic/abdominal pain disappeared. 

For the two studies evaluating electroco-zulation 
versus the tubal ring, the tubal ring patient. at both 
centers were significantly more likely to repc-t pelvic/ 
abdominal pain than were the electrocoagulation pa- 
tients. When the data from the two centers’ were 
pooled, the tubal ring patients were about fcr times 
more likely to report pain than: were the elec- 


trocoagulation patients (odds ratio = 3.8; 9E% lower . 


confidence limit — 1.6). 

In the spring-loaded clip versus tubal ring sady, the 
ring patients were more likely to report pelvic abdom- 
inal pain than were the clip patients, but tEz differ- 
ences were not statistically significant. 

Pain at the early follow-up visit. Over 9025 of the 
patients for each comparative study returnex. for the 
early follow-up visit. At both centers evaluar ag elec- 
trocoagulation versus the spring-loaded clip, = higher 
percentage of clip patients reported pelvic/al dominal 
pain than did electrocoagulation patients. Tre differ- 
ence was significant only at Center A. Diffe-ences in 
the reporting of pelvic/abdominal pain at th- centers 
evaluating électrocoagulation versus the tuzal ring 
were minimal and not statistically significan - At the 
one center which evaluated the spring-loaded zlip ver- 
sus the tubal ring, the percentage of clip pati -nts who 
reported pelvic/abdominal pain was higher -nan the 
percentage of tubal ring patients, but the d {ference 
was not statistically significant. 


Comment 


Pain is a subjective complaint and its measusement is 
difficult to standardize. Thus, susceptibility to and 
reporting of pain may differ among patients ~ith dif- 
ferent characteristics and among centers lccated in 
countries with different cultures. The relat ity and 
thoroughness with which various evaluator record 
pain also may differ. These disturbing efiects are 
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reflected in the marked fluctuations among the three 


centers in the reported incidences of abdominal/pelvic - 


pain in patients sterilized by the same techniques. 
However, within each study, the reported and re- 
corded pain rates for patients sterilized by the two 
comparative tubal occlusion techniques should be, 
comparable because of the random allocation of pa- 
tients and the "blind" assessment made by one 
evaluator of procedure outcomes. Furthermore, this 
analysis should be valid because surgical times and 
complication and complaint rates (other than pain) in 
each comparative study within each center are similar. 
Also, further analysis revealed that women reporting 
moderate and severe pain during surgery were not 


more likely to report pain during the recovery and 
‘follow-up periods. , 


Agreement in direction of findings between two cen- 
ters participating in the same type of comparative stud- 
tes adds considerable strength to the validity of the 
findings. This is especially so if the findings are consis- 
tent between Center A and Centers B and C, since the 
cultural backgrounds in the countries where these cen- 
ters are located are very different. 

In conclusion, findings derived from three types of 
comparative laparoscopic studies conducted in three 
centers can be summarized as follows: | 

1. During the sterilization procedure, the reported 
incidences of moderate or severe pain among the three 
tubal occlusion techniques indicate that tubal rings are 
associated with greater pain than electrocoagulation 


-and the spring-loaded clip. Electrocoagulation is asso- 


ciated with greater pain than spring-loaded clips. Thus, 
the spring-loaded clip is probably the technique least 
likely and the tubal ring the technique most likely to be 
associated with pain. This finding, however, should be 
considered as tentative because it is derived indirectly 
from different types of comparative studies. 

2. During the recovery period, both mechanical 
tubal occlusion techniques (i.e., spring-loaded clips and 
tubal rings) are associated with higher rates of abdom- 
inal/pelvic pain than electrocoagulation. 

3. Differences in pain among techniques during the 
recovery period did not persist to the early follow-up 
visit; only in one comparative study in one center was 
the difference statistically significant. l 


Since data analyzed were from twọ-way comparative 


studies, the question of which of the three occlusion 
techniques is least likely to cause pain can be answeréd 
only tentatively. A three-way comparative study de- 
signed specifically to compare pain associated with the 
three techniques and conducted in t'vo or more centers 
to eliminate possible center bias would be desirable to 
confirm our initial findings. 


[4 
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Studies have shown that topical administration of an 
anesthetic to the fallopian tube before occlusion re- 
duces the incidence and severity of pain during the 
procedure.’ * $8 How long the effect of the topical anes- 
thesia extends to the recovery period, however, is un- 
known. Also, the use of topical anesthesia in steriliza- 
tion procedures is not widespread at this time. Thus, 


pain data are important if all other factors are equal. In - 


selecting a tubal occlusion technique, factors such as 
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the relative effectiveness, safety, equipment costs, and 
ease of application are more important variables to 


, consider. 


The authors express appreciation to the following 
contributors to the IFRP for their careful recording of 
data: Dr. Suporn Koetsawang; Bankok, Thailand; Dr. 
Vernon Madrigal, San Salvador, El Salvador; Dr. 
Cecilio Aranda, San José, Costa Rica. l 
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From an indigent population hospitalized v ith acute salpingitis, 163 patients were compared with 
222 control patients from the minor traume section of the emergency room. Four factors were 
significantly different between cases and cor trols: race, type of contraception, number of sex 
partners, and previous history of salpingiti-. * discriminate analysis based on a linear logistic 
equation demonstrated that each risk factcr ras independent rather than a reflection of another risk 
factor. Thus factors associated with race, UZ use, multiple sexual partners, and previous salpingitis 
increase the risk of salpingitis in the popu&tcn studied. (AM. J. OBSTET. GYNECOL. 135:402, 1979.) 


REPORTS OF SEVERE pelvic inflammatory zisease 
produced by the silkworm gut intrauterine Coairacep- 
tive devices (IUD's) introduced in ‘Germaay cn the 
1920's discouraged: further experimentation v ich IUD's 
for decades. In the late 1950's, interest in IUL research 
was renewed partly by increasing worldwid- —ncern 
about population control and partly by the pal&ization 
of studies by Oppenheimer! and Ishihama.? Tasse au- 
thors ‘reported that the risk of pelvic infecicn from 


silver Grafenberg and Ota rings was minimal.provided : 


that the IUD's were inserted aseptically anc hat pa- 
tients with acute or chronic pelvic infecter. were 
excluded. 5 

The development of inert plastic IUD's Er Mar- 


gulies, Lippes, and others led to a new era of mestiga- ` 


tion. Studies by Tietze,* Lippes,* Satterthwai e end as- 
sociates? and others? 7 showed pelvic infectica tates in 
IUD users ranging from 0.6 to 3.596/ year. 
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With transfundal aerobic and anaerobic cultures of 
the uterine cavity, Mishell and Moyer* demonstrated i in 
1969 that, although bacteria were always introduced 
into the endometrial cavity at the time of insertion of a 
loop, host defenses eradicated most of these bacteria 
within 24 hours and endometrial cultures 30 days after 
insertion were always sterile. They concluded therefore 
that the occurrence of acute salpingitis more than 1 
month ‘after insertion of an IUD is usually due to ve- 


. neral infection and’ is unrelated to the IUD itself. 


However, in recent years several studies have cast 
doubt on the optimistic assessments of the 1960's. Sep- 
tic abortion deaths with the Dalkon shield,’ a problem 
attributed to the capillary action of its multifilament tail 
which draws bacteria from the vagina into the endóme- 
trial cavity, has focused medical and public attention on 
infections related to the IUD. 

' Wright and Laemmle,” studying con traceptive meth- 
ods in a low socioeconomic group of | postpartum wom- 
en, found a fivefold increase in the acute salpingitis 


rate in IUD users versus oral contraceptive users. Tat- 


gum and Wright,' in a retrospective -case-control 
study, noted that 4896 of women with a first episode of 
acute salpingitis were wearing IUD'$ compared to 9% 
of coritrols. In a case-control study of matched pairs, 

Eschenbach and associates? discovered that the risk of 
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acute salpingitis was 4.4 times higher ir IUD users than 
in nonusers. The risk of salpingitis was greater in nul- 
ligravid women using the IUD than in previously 
gravid women using the IUD. Westrom and associates? 
found the risk of salpingitis increased 6.9 timés in nul- 
ligravid women and' 1.7 times in previously pregnant 
women compared to controls using other contraceptive 
methods. Faulkner and Ory" noted that febrile sal- 
pingitis is five times more likely to develop: in an IUD 
user than in a nonuser. 

A common problem of these studies is that the con- 
trols were using other methods of con:raception. Both 
barrier methods and' oral contraceptives reduce the 
risk of developing acute salpingitis. Therefore it is not 
known whether IUD's increase the chance of develop- 
ing acute salpingitis compared to the use of no con- 
traception. Furthermore, except for Westrom's study, 
the diagnosis of acute salpingitis was. not well docu- 
mented by direct means. Iri most studies there is a pre- 
conceived bias, since patients presenting with some 
symptoms of salpingitis with an IUD in place may be 
more likley to be diagnosed as having acute salpingitis. 


Patients and methods 


The présent study was designed to delineate risk fac- 
tors which might distinguish a group of hospitalized 
patients with acute salpingitis from a group of control 
patients, with a special focus on | mezhod of contra- 
ception. 


A total of 163 consecutive patients k vospitalized with | 


the diagnosis of acute salpingitis from January, 1976, 
through September, 1976, at the Women's Hospital of 
the Los Angeles County-University of Southern 
California Medical Center, constitute the cases. The 
hospital serves-an indigent population in Central and 
East Los Angeles. The exact racial composition of the 
population is unknown, but includes both blacks and 
whites, with a large group of Mexican-Americans. 
Although there are no written criteria at LAC-USC 
Medical Center for hospitalizing patients with salpin- 
gitis, those hospitalized are generally those with physi- 
cal signs of acute pelvic peritonitis. All of the study 
group had uterine or adnexal tenderness and a tem- 
perature greater than 99.8? on admission. Leukocyte 
counts greater than 11,000 were present in 81%. 
Questionable cases and patients less than 3 months post 
partum or post abortion were excluded. All patients 
were discharged afebrile after antibiotic therapy alone 
or antibiotics plus surgical drainage of pelvic abscesses. 
The control group consisted of 222 women, 15 to 40 
years of age, presenting to the minor trauma section of 
the emergency room at the LAC-USC Medical Center 
for treatment of minor lacerations, burns, fractures, 
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Table I. Per cent reported data for case (163) 
and control (222) groups 





Control 
group 

' Yariate (46) 
Date interview 99 100 
Gravida , 100 100 
Para i 100 100 
Spontaneous abortion 100 100 
Therapeutic abortion 100 100 
Age 99 95 
Race j 94 97 
‘Date last period 98 '. 99 
Date last pregnancy terminated 72 70 
Type of termination 74 70 
Present contraceptive 100 100 
Date present contraceptive started = 45 50 
Type IUD (present) 90 83 
IUD in past 100 99 
Date inserted 15 20 
Number of times previous PID 100 ^ 100 
PID before IUE i 100 100 
Number of sex partners. 95 99 


Fréquency/week . 84 99 


and other injuries. Sterilized or sexually inactive 
women were excluded. The patients were interviewed 
by physicians and nurses working in the minor trauma 
section. 

‘Due to the large number of S involved in col- 
lecting the data, as well as the inability or unwillingness 
of patients to answer some questions, there were occa- 
sional omissions in reporting of data. However, these 
omissions were small in number, suggesting that dif- 
ferences between cases: and controls cannot be ex- 
plained by under-reporting. 

Statistical methods used were: (1) chi-squate analysis 
of individual variates; (2) stepwise linear discriminant 
function to identify variates which, in combination, 
were significantly different in controls versus cases; 
and (3) linear logistic analysis? to develop a probability 
scale representing risk of salpingitis based upon case- 
control differences. |: 


Results 


Individual variates. Four variates were significantly 
different between cases and in controls: race, type of 
contraception, number of sex partners.in the 12 
months preceding the interview, and previous history 
of salpingitis. 

There were more blacks in the case group (48.7%) 
than among the controls (18.8%), and more Spanish- 
Americans among controls (56.8%) than among cases 
(26%) (p < 0.63). 

Twice as many salpingitis patients were using IUD's 
(25.2%) as control (15.5%) (p « 0.05). 

Among salpingitis patients, 63% reported two or 
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Table il. Probability of PID in subgroups d.-=ned by risk factors* 















Risk factors 












Sex 
(o paviner 





1 No No l 
2 No No I Yes 
3 No . Yes l No 
4 Yes No l No 
5 No No More No 
6 No ` Yes ] Yes 
7 Yes No l Yes 
8 Yes Yes 1 No’ 
9 No No More Yes 
10 No , Yes . More No. 
11 Yes Nò > More No 
12 , Yes Yes l Yes 
13 No Yes More Yes 
14 Yes No More Yes 
15 Yes Yes More No 
16 Yes Yes -~ More Yes 
Total ' ; : 
*Equation: — 1.423 (black — 1.3159) + 1.271 (ILZ — ~ 1:1884). 


+1.059 (sex partners — 1.4087) + 










Sample 
size in subgroup. ` 





92 13 14 1.00 

14 4 27 2.34 

17 8 32 2.96 

18 12 36 3.65 

26 19 43 4.86 

l 2 52 6.92 

3 7 57 8.55 

4 4 62 10.82 

8 18 64 11.38 

1 7 69 14.40 

7 19 73 17.78 

i 4 79 25.30 

2 4 84 33.67 

4 16 86 41.58 

1 8 89 52.61 

E E 95 193.06 
199 ' 146 : 





Th Em evious PID — 1.2560). 


.Codes: Black—1 = no; 2 = yes. Sex partners—_ = one; 2 = two or more. 


IUD—1 = no; 2 = yes. Previous PID—L= no; 2 = yes. 


more sexual parters; 37% claimed none or cu. In the 
control group the ratio is reversed, with 76.27; report- 


ing one and 23.8% reporting two or more (= =< 0.05). . 


Previous episodes of salpingitis occurred ir. =1.7% of 
cases and 14% of controls (p « 0.05). 

. Aniong the other variates, no significant ciffzrences 
emerged between cases and.controls. The gr-a£s were 
similar in age distribution, number of live E75, type 
of termination of last pregnancy, spontaneo abor- 
tions, frequency of intercourse, and metho-: of con- 
traception other than IUD (Table I). 

Among patients and controls presently us IUD’s, 


it is of particular interest to note the type x IUD's ` 


reported. Data were available on 25 of 30.ccm--5ls and 
37 of 41 cases. Forty-eight per cent of the ccnz-5ls and 
37. 8% of .cases were using the-Lippes looz. Copper 
devices were used by 20% of controls and 27= of casés. 
The Dalkon shield was used by 16% of cctols and 


32.4% of cases. None of these differences v statisti- 


cally significant, but the large contrast in te Dalkon 
shield users suggest that, had the sample zz» been 


larger, the difference may have paced stzi..xal sig- 


nificance. 

‘Discriminate analysis. By combining the Four indi- 
vidually significant variates, à series of sc >groups 
emerged which offered a more detailed vx of risk 
factors. The four variates were simplified te (1) black 
versus nonblack; (2) IUD versus no IUD; (3 multiple 
sex partners (two or more) versus one; and (1) previous 


` 


salpingitis versüs no previous salpingitis. There were 


- 199 controls and 146 cases with data available for all 


four variates. These were analyzed in a multiple linear 
logistic equation to give each’ subgroup an estimated 
probability for acquiring. salpingitis. The relationship 
between probability of developing salpingitis and the 
subgroups defined by the four variates is SHOW in 
Table. II. 

The meaning: of this estimated probability is that if 
one were to examine women presenting toa hospital 
similar to Los Angeles County and divide them into 
subgrours based on the four risk factors, then a certain 
percentage in eacli subgróup would be expected to 
have acute salpingitis. This per centage is ihe estimated 
probabilizy.. 

. The lowest risk subgroup is aonb with no IUD, 
nonmultiple sex partners, and no previous salpingitis. 
This subgroup has the largest number of controls (92 
of 199 or 46%). There are 13 of 146 (9%) cases in this 
lowest risk group. 

Because such a lar ge number of controls fell into this 


lowest risk group, the suspicion was raised that the be- 


havioral pattern of. this group of largely Spanish- 
American women with one sex partner and no con- 
traceptive made the differences in the analysis difficult 
to attribute solely to salpingitis. Therefore, the equa- 
tion was recomputed omitting the Jow-risk Spanish- 
American women. The significant relationship between 
the risk of salpingitis and the four variates were essen- 
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Fig. 1. Probability of PID comparing racial differences. Groups were compatable with respect to no 


IUD, one sex partner, and no previous PID. 


LL One sex partner 


[7777 Multiple sex partners 


Probability 
of PID 


Non-Black 





Black 


Fig. 2. Probability of PID comparing racial and sex partner differences. Groups were comparable 


with respect to no IUD and no previous PID. 


tially unchanged. Thus the original equation with the 
complete samples was used in the subsequent dis- 
cussion, i 

A comparison of the first and fourth groups demon- 
strates the effect of race with the other three risk fac- 
tors constant (see Table IT). The estimated probability 
of acquiring salpingitis is 14% in the nonblack group 


and 36% in the black group, a risk ratio of 2.6 (see ` 


Fig. 1). 

- With multiple sex partners, the probability of sal- 
pingitis in nonblacks with the other two risk factors 
constant (group 5) is 4896, compared to 1496 in a simi- 
' Jar group without multiple sex pariners, a risk ratio of 
3.1. The probability of blacks with multiple partners 
and the other two factors constant (group 11) is 73%, a 
risk ratio of 5.2. Blacks with one partner (group 4) have 
a risk ratio of 2.6, half that of the former group (see 
Fig. 2). 

A previous history of salpingitis i is a risk factor nearly 
independent of race. In blacks, this factor alone in- 


creases the probability from 3696 (group 4) to 5796 


(group 7). In nonblacks, previous salpingitis increases | 
probability from 14% (group 1) to 27% laron 2) (see 
Fig. 3). 

The probability of salpingitis with an IUD in non- 
blacks with the other two risk factors constant (group 3) 
is 32%, the probability for a similar group without 
IUD's is 14% (group 1). Among blacks, the presence of 
an IUD, with the other two factors constant, increases 
probability of salpingitis from 3676 (group 4) to 6296 
(group 8) (see Fig. 4). 

Looking more closely at the effect of the IUD, one 
can see that it remains a risk factor even when com- 
bined with the other risk factors. For example, non- 
blacks with multiple partners, no previous salpingitis, 
and no IUD (group 5) haye a 4396 probability, whereas 
nonblacks with multiple partners, no previous salpin- 
gitis, and an IUD present (group 10) have a 69% prob- 
ability. A similar comparison among blacks (group 11 
versus group 15) shows a 73% probability without IUD 
versus 8995 with IUD. 

Next, one can observe the risk of the IUD in patients 
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Black 


Fig. 3. Probability of PID comparingzrzcial and previous salpingitis differences. Groups were compa- 


rable with respect to no IUD and oze ex partner. 


; l LLL 3e 220 
` ZA = 


620 


Probability 
of PID 


368 
328 


14% 





Fig. 4. Probability of PID comparing rada. and IUD use differences. Groups were comparable with 


respect to one sex partner and no prevtx.s PID. 


with previous salpingitis. Nonblacks with previr; sal- 
pingitis, no multiple sex partners, and no IUD (group 
2) have a 27% probability, whereas the same group 
with an IUD present (group 6) has a 52% pzoczbil- 
ity—approximately double: In blacks with p-exipus 
salpingitis, no multiple partners, and no IUD (g-c.p 7) 
the estimated probability is 57%, compared to 79% for 
the same group with an IUD présent (group 1*) 

By continuing this analysis of matched pair. 22 its 
limits, one obtains 32 comparisons in which one factor 
differs and the other three factors are equal. I & m- 
portant to note that, in all 32 comparisons, the ac.crz.on 
of a risk factor always increases the probability o£ de- 
veloping salpingitis. This is illustrated in Fig. 5, v kich 
displays groups 1, 2, 6, 12, and 16. Thus each risk 
factor remains valid not only when applied to the sdy 


group as a whole but also when applied to every possi- 
ble subgroup of combined risk factors. The linear 
logistic analysis therefore lays to rest the suspicion that 
these risks factors might be reflections of each other 
rather than independent factors. ` 


Comment . 

The present study. involving 345 patients; demon- 
strates that any investigation of IUD-related infection 
must examine at least three risk factors besides con- 


_ traceptive use: race, previous history of salpingitis, and 


number of sexual partners. If the IUD is to be impli- 
cated as an independent risk factor, one must either 
match controls for these other factors or perform a 
multivariate analysis to clarify the effect of the IUD in 
various subgroups. l 
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Group 12 Group 16 


Fig. 5. Probability of PID in selected subgroups. 


The control group in the present study is not perfect. 
There may be factors contributing to a visit to the 
minor trauma section of the emergency room which 
can be confounded with the factors contributing to 
salpingitis. Ideally, one would like to know the inci- 
dence of IUD use in the population served by the 
LAC-USC Medical Center. Unfortunately, this is im- 
possible even to estimate, due to the diversity of clinics 
and physicians serving the area as well as the highly 
transient population. In this respect, Westrom's study 
has the major advantage of dealing with a relatively 
stable population where the providers of care belong to 
a unified system, Nevertheless, our conclusions regard- 
ing :he IUD as a cause of infection are similar. 

Since the present study deals entirely with a low so- 
cioeconomic population, we do not know if the same 
risk factors would emerge among salpingitis patients in 
high socioeconomic groups. It may be true, as Willson 
and Ledger'® speculated, that poor women are less 
likely to have an IUD removed for pain or bleeding 
due to poor education, lack of motivation, or poor ac- 
cess to medical care. Thus, they may be more likely to 
develop salpingitis with an IUD than women in a 
higher socioeconomic group. .However, Westrom's 
study in a Swedish population still implicates the IUD. 

We have focused on hospitalized cases and excluded 
outpatients treated for salpingitis, even though the 
outpatient cases may be more numercus. Initially, an 
attempt was made to include outpatients. This was 


‘abandoned because cf the difficulty in confirming the 


diagnosis of salpingitis in outpatients, as well as logisti- 
cal difficulties in collecting. data from the several out- 
patient areas of the LAC-USC Medical Center Wom- 
en's Hospital. It is possible that the IUD may be a 
stronger or weaker risk factor in the outpatient popu- 
lation, where salpingitis cases are less severe than 
among hospitalized patients. 

Itis interesting to note that the type of termination 
of last pregnancy is statistically similar among cases and 
control. In Targum and Wrights study, induced 
abortion was twice as likely to be the last pregnancy 
termination in salpingitis cases as in controls. We can- 
not explain this discrepancy. Also, Targum and Wright 
found that the number of sexual partners in the 4 


, months before interview was not significantly different 


among cases and controls. The present study demon- 
strates that the number of sexual partners in the pre- 
ceding 12 months is a major risk factor. Perhaps the 
difference is due to changing the time from 4 months 
to 12 months. 

In summary, the present study in a lower socioeco- 
nomic population implicates factors associated with 
race, IUD use, multiple sexual partners, and previous 
salpingitis on the occurrence of salpingitis. The clini- 


' dan working with such a group should consider care- 


fully whether to insert IUD's in women who have one 
or more of these risk factors. 
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Pharmacokinetics of norethindrone acetate in women 
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The plasma half-life, MCR and plasma metabolite- levels at various time intervals have been studied 
in six women after an intravenous injection of: 3H-norethindrone acetate. The disappearance curve 
due to norethindrone acetate showed an initial rapid disappearance of °H with an average half-life of 
7.5 minutes and a subsequerit slow disappearance with a half-life of 51.5 hours. Narethindrone 
acetate was cleared from the plasma with an average MCR of 495 L/day. Norethindroné acetate is 
rapidly metabolised after an intravenous injection. Norethindrone, the main metabolite, disappears 
from the plasma with an average half-life of 34.8 hours. Norethindrone maintains a high level ' 
compared with norethindrone acetate at all time intervals up to 24 hours and an equilibrium is 
reached between the two at 24 to 48 hours. (AM. J. OBSTET. GYNECOL. 135:409, 1979.). 


PROGESTINS related to 17a-ethynyl, 19-nortestoster- 
one are widely being used as contraceptives in women. 
Despite their widespread tise, not much is known about 
their metabolic fate in the body and their precise mode 
of action. A large number of reporzs have appeared 
about the adverse effects of steroidal contraceptive 
preparations. They are reported to be a risk factor in 
several thromboembolic diseases, including myocardial 
infarction! and pulmonary embolism.” The knowledge 
of basic pharmacokinetics of these steroids can help in 
understanding thé relationship between drug. metabo- 
lism and the untoward effects.of contraceptive therapy. 
Recent studies from our laboratory have shown that 
progestins like norethynodrel® and norgestrel* disap- 
pear from the body very slowly compared to the natu- 
ral sex steroids. In the present study, the plasma disap- 
pearance, half-life, and plasma metabolite levels of 
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norethindrone acetate, a commonly used progestin, 
after an intravenous injection of *H-norethindrone 
acetate in women are presented. 


Material and methods 
` Volunteers. Six normally cycling female volunteers 
of reproductive áge (25 to 85 years), who had not taken 
àny contraceptive drug for a period of 1 year prior to 
the study, and had undergone ligation, were selected 
for the study. The clinical history of the subjects is 
given in Table I. Prior to the study a written consent 
was obtained from all the volunteers: ] 

Chemical reagents. All the solvents used in the study 
were of analytic grade and were redistilled before use. 

Radiolabeled steroid. The 15,16? H-norethindrone 
acetate, sp.act 57.14 Ci/mmol, was obtained from 
Schering AG, Berlin. The radiochemical purity of the 
3H-norethindrone acetate was checked by Sephadex- 
LH-20 column chromatography with toluene:metha- 


nol, 85:15 (v/v), as the solvent phase. 


Experimental design. Each subject was given an in- — 
travenous injection of ?H-norethindrone acetate (20 
uGi) in 10% ethanolic saline. Blood samples (10 to 20 
ml) were collected in tubes containing 4% sodium ci- 
trate at 1/12, 1/6, 4, 4, 1, 2, 4, 6, 24, 48, and 72 hours 
after the administration of ?H-norethindrone acetate. 
Blood was immediately centrifuged to separate plasma. 
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*—* TOTAL RADIOACTIVE STERIODS 
, 9--9 CONJUGATED STEROIDS 
Bs FREE STEROIDS 


48 2n 72 


-OURS AFTER INJECTION 


Fig. 1. Disappearance of norethind-oce acetate and its metabolites following an intravenous injec- 
tion, analyzed as total, free, and ccnfrgated steroids. Each point represents a mean of six deter- 


minations + standard error of the mear. 


The amount of *H-norethindrone acetate injectzd into 
each subject was calculated by subir acting the 7H re- 
covered from the methanol wash of the injectio= vial, 
needle, and syringe from the initial amount ef the ?H 
taken. 

Extraction of radioactive giérbids from plssxzxa. To 
each plasma sample, 50 wg of carrier noreti:imtrone 
acetate were added. Radioactive steroids wers ex- 
tracted from plasma 'as described by Uniyal end asso- 
ciates.! The radioactive steroids were extrace&c “rom 
plasma with two volumes of acetone twice aac twice 
with one volume of methanol. The acetone an 1 aretha- 
nol extracts were pooled and an aliquot was taken for 
3H counting due to norethindrone acetate anl #3 me- 
tabolites. The reinaining extract was evaporated inder 
nitrogen. The residue was redissolved in water. Free 
steroids were extracted from aqueous phase th ice with 
two volumes of freshly distilled diethyl ether. AB quiots 
from the pooled ether extract:were taken for zhe free 
"H (norethindrone acetate and metabolites) ceu tüng. 
An aliquot was taken from the aqueous phase for the 
counting of *H due to conjugated steroids. E her ex- 
tract containing free steroids was evaporatec urder 
nitrogen. 

Chromatography of free secula in plasma. Free 
steroids were spotted on thin-layer silica gel HF 3, Type 
60, coated chromatographic plates. The platzs ere 
run in benzene: ethyl acetate, 4: 1 (v/v), system along 
with the appropriate standards. Norethindrcae ace- 


tate—containing spots were visualized under ultraviolet 
light. Plates were scraped centimeter-wise into scintil- 
làtion vials except for the regions containing norethin- 
drone acetate, which was scraped separately into well- 
cleaned tubes. Norethindrone acetate in each tube was 
extracted from the gel with 3 ml of acetone twice. The 
acetone extract was dried under nitrogen and the resi- 
due:was redissolved in 4 ml of methanol. Norethin- 
drone acetate remaining in each tübe was quarititated 
spectrophotometrically by measuring the optical den- 
sity at 240 nm with a Beckman Model 25.Spectropho- 
tometer. By comparirig these values with the 50 ug of 
the rádioinert norethindrone acetate added in the be- 
ginning, the per cent procedural loss was calculated for 
each sample. Recoveries were generally about 55 to 
85%. After spectrophotometric quantitation, methanol 
extract was transferred to scintillation vials and dried 
and °H counting was done. 

Radioactivity counting. Radioactivity counting was 
done with 10 ml of toluene-based scintillation medium 
(4 gm of PPO and 100 mg of POPOP in 1 L of toluene) 
in a Packard Scintillation Spectrometer Model 3380. 
Aqueous samples were counted with 10 ml of biosolve 
scintillation medium (100 ml of biosolve-BBS;, 4 gm of 
PPO, and 100 mg of POPOP made to 1 L with toluene). 


Results 


Disappearance of ?H in plasma due to norethin- 
drone acetate and metabolites. The disappearance of 
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Fig. 2. Plasma disappearance pattern of norethindrone.acetate following intravenous injection de- ` 
picting aand 8 half-life and volume of distribution. Each poni represents the mean of six determi- 


nations, 


3H.-norethindrone-acetate was studied in six female 


volunteers after a single intravenous injection. The dis- . 


appearance of °H as norethindrone acetate and its me- 
tabalites in the total, free, and conjugated steroids fol- 
lowed a similar patzern in all the subjects. Fig. 1 depicts 
, the mean disappearance of °H (norethindrone acetate 
and metabolites) as total, free, and conjugated steroids. 

The data obtained are plotted as per cent of injected 


dose per liter of plasma versus time on a semilog- 


arithmic scale. Linear regression analysis was done 
wherever required with a program made for Hewlett- 

Packard Calculator Model 9810 A: The total °H due to 
. norethindrone acetate and metabolites showed an ini- 
tial rapid disappearance up to 6 hours, followed by a 
slow disappearance. ?H due to free steroids followed a 


'similar pattern, showing an initial rapid disappearance . 


up to 2 hours, followed by a-relatively slow disappear- 

ance thereafter. *H due to conjugated steroids was at a 

. low level in the beginning and it rapidly increased to 
1.9496 of injected dose per liter of plasma within 4 

` hours aftér the injection, and then showed a gradual 
decline to 0.72% injected dose per lizer of plasma. *H 

- due to conjugated steroids showed a predominance 

‘over the free steroids at all time intervals beyond 
l hour. 


Disappearance of °H specifically analyzed as nor- ` 
ethindrone acetate. The disappearance of free steroids . 


-was specifically analyzed as norethindrone acetate. The 


pattern of disappearance was similar in all the subjects." 


A mean representative curve for the disappearance of 
3H specifically analyzed as norethindrone acetate is 


Table I. Clinical history of the subjects 





Age PRO; Cy cle leng 
¢ yr) hg, Pob dai) 


P. W.. : 140 (9) 21 
A. S. os " 3+0 s (4) 21 
S.U. © 97, 59 4+0 26. (4 19 
P.R. 35 72 9-0 32 (4) 19 
S.H. 30 67 2+1 96. (4 20 
P.M. 35 .' 50 4+0- 32 (4 : 24 


Mean 99.5 573 °° 38. 29,.6(3.8) 3207 


given in Fig. 2. Based upon the biexponential curve of 


‘the ?H -disappearance, the curve was analyzed. on the : 


basis of the two-compartment model. as described by -. 
Laumas and associates? The figure shows an initial 
rapid disappearance up to 2 hours, with an average 
half-life of 7.5 minutes (range, 5 to 11 minutes). The 
latter part of the disappearance curve demonstrates a 
slow disappearance, with an average half-life of 51.5 
hours (range, 45 to 57,6 hours). Following an intrave- 
nous injectin of ?H- norethindrone acetate, 9H distri- 
butes itself into a space of about 322 + 114 L. After 


` that it shows a relatively slower movement intó an ap- 


parent volume of 1,608 + 292 L and a calculated vol- 


‘ume of 1,571 + 294 L. The values of A, B, ta, tB, 


and the metabolic clearance rate (MCR) iTable I1) were 
calculated from the disappearance curve as described 


' by Uniyal and associates:* The MCR of norethindrone 


acetate varied from 320 to 720 L/day (average 
495 + 73.7 L/day). The variations in the MCR may be 


_ because of the variation in the body weight, which 
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Fig. 3. Disappearance of norethidrore acetate, norethindrone, and metabolites following an intrave- 
nous injection in women. Each point represents a mean of six determinations + standard error of 


the mean. ' 


Table II. Plasma half-life and MCR of Noretà-adrone acetate in women 


Calculated values 





P.W 0.78 . 0.09 166.6 
A.S 1.10 0.11 200.0 
S. U. 0.23 0.06 90.0 
P. R. 0.09 0.04 90.9 
S.H 0.15 0.04 í 200.0 
P.M 0.95 “0.10 142.9 
Mean 0.55 0.072 148.60 
+SEM +£0.18 +£0.012 +20.25 


0.35 6 48.0 370.6 
0.37 5 45.0 345.0 
0.31 ll 53.0 510.0 
0.29 1] 57.6 720.2 
0.29 5. 57.5 703.5 
0.35 7 48.0 320.0 
0.39 7.5 51.5 |: 494.9 
x: 0.08 £1.2 +2.2 +73.7 





ranged from 45 to 72 kg (average, 57.3 kg). Table II 
gives the values of the initial volume of distrib:tion at 
zero time (V), total volume of the outer pce (Və), 
transport constant between inner and outer compart- 
ment (K,), metabolism constant in the inner poal (K3), 
and the plasma turnover rate (Mz) of norethindrone 
acetate calculated from the disappearance curve as de- 
scribed by Tait and associates.? 

Plasma metabolites of norethindrone acetate Fig. 3 
represents the levels of free ?H due to noretha.drone 
acetate, norethindrone, and the unidentified wetabo- 
lites present in plasma at various time intervals, ex- 
pressed as per cent of injected dose per liter of Aasma. 
It shows that norethindrone acetate is rapidly azd ex- 
tensively metabolized after the intravenous ingsction. 
As early as 5 minutes after the injection only 0.41 + 
0.196 of the injected dose was detected as ncrethin- 
drone acetate, whereas 0.73 + 0.2% of the Ejected 


dose was detected as norethindrone. It is interesting to 
note that norethindrone acetate showed an initial rapid 
decline to 0.07% of injected dose 2 hours after the 
injection and then showed a slow disappearance, 
whereas norethindrone showed an increase to an aver- 
age value of 0,90 + 0.25% of injected dose within 15 
minutes of the injection and then showed a rapid de- 
cline to an average value of 0.087% of injected dose at 6 
hours, followed by a slow disappearance with an aver- 
age half-life of 34.8 + 3.5 hours (range, 28 to 48 
hours). Table IV gives the values of tB for norethin- 
drone and norethindrone acetate. Àn equilibrium, is 
reached between the *H due to norethindrone acetate 
and norethindrone at 24 to 48 hours after the injection, 
when the norethindrone acetate/ngrethindrone ratio 
equals 1. The ‘norethindrone acetate/norethindrone 
rato was lower than 1 at all time intervals before 24 
hours. At 72 hours the ratio was more than 1 (Table V). 
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Table III. Volumes of distribution and plasma turnover rate (M;) of 3H-Norethindrone acetate in women 


















Ky 


; K, 
(unitsiday) 


Subject (units/day) 





P. W. ‘116.3 1,087 : 1,051 145.4 3.23 374.7 
A. S. 83.3 952 917 178.5 4.15 344.5 
S. U. 345.0 1.667 . 1,624 70.6 1.48 510.0 
P-R. 769.0 2.500 2,464 62.4 0.93 715.2 
S. H. 524.0 2.489 2,418 155.6 1.84 702.0 
P. M. 95.0 1,000 955 125.7 3.59 341.0 
Mean + S.E.M. 322 + 114 1,571 + 294 123 + 19 2.45 + 0.56 498 + 71 


1,608 + 292 





Fig. 3 also shows that *H detected as unidentified me- 


tabolites in the free steroid fraction persisted in plasma 


in considerable amounts for as long as 72 hours and 
followed a slow disappearance pattern. 


Comment 


Table IV. Plasma half-life of Norethindrone and 
Norethindrone acetate 









Norethindrone 
acetate 


tp (hr) 


Norethindrone 
tg (hr) 





Subject 





The data show that norethindrone acetate is rapidly j^ T d 2s 
and extensively metabolized after its intravenous ad- S. U. 53.0 43.6 
ministration to women. As early as 5 minutes after the " = a 909 
injection only 0.4196 of the injected dose was detected P. M. 48.0 31.0 
as norethindrone acetate, whereas norethindrone, a 515229 348 + 3.5 


principal metabolite of norethindrone acetate was 
present to the extent of 0.73% of the injected dose. The 
norethindrone acetate/norethindrone ratio was lower 
at all time intervals before 24 hours, showing thereby 
the predominance of norethindrone at early time in- 


Mean + S.E.M. 


Table V. Per cent of norethindrone acetate and 
norethindrone at different time intervals following 
intravenous injection of *H-norethindrone acetate 


tervals. 'An equilibrium was reached between the Norethindrone ^ | Norethindrone Ratio 
norethindrone acetate and norethindrone levels at 24 Time acetate (a) (b) (alb) 
to 48 hours and thereafter the level of norethindrone 5min 0410 + 0.120* 0.730 + 0.204 0.56 
acetate was higher than norethindrone, the ratio being 10 min 0.260 + 0.081 0.880 + 0.260 0.30 
1.41 at 72 hours. This suggested that the level of ^ min ere + ner Metis ES DASS os 
: ( i ; . min a x 0.050 5 £0. . 
norethindrone acetate, which declines more slowly 60 min 0.078 + 0.013 0.340 + 0.075 0.23 
. (half-life 51.5 hours) compared with norethindrone 9 hr 0.070 + 0.010 0.170 + 0.032 0.41 
(half-life 34.8 hours) and predominated the level of e ee + Ds es +0016 : ae 
: 7 ; : : r .066 + 0.01 0.087 + 0.010 0. 
norethindrone at 72 hours, may possibly contribute to 94 hr 0.057 + 0.010 0.087 + 0.010 1.00 
the prolonged action of norethindrone acetate. 48 hr 0.037 + 0.005 :0.041 + 0.007 0.90 
A detailed analysis of the disappearance curve dem- | 72 hr 0.024 + 0.005 0.017 0.004 1.41 


onstrated an initial rapid disappearance of ?H-nor- 
ethindrone acetate, with an average half-life of 7.5 + 
1.2 minutes, followed by a slow disappearance, with an 
average half-life of 51.5 + 2.2 hours. These values 
were mucli higher than the reported values of natural 
sex steroids, estradiol and progesterone.” Norethin- 
- drone, a closely related steroid, has also been reported? 
to disappear initially with a half-life of 31.4 to 62 min- 
ujes, followed by a slow disappearance with a half-life 
of 3 to 11.8 hours. A similar pattern of slow disappear- 
„ance has previously been reported from our laboratory 
for norgestrel* and chlormadinone acetate.?: 1 
The MCR of contraceptive steroid is reported to 
be much lower than that of the natural sex steroids. 
The MCR of norethindrone acetate was 494.9 + 73.7 





*Each observation is a mean + S.E.M. of six determina- 
tions. 


L/day, which is much lower than the. reported values 
for estradiol? (1,350 L/day) and progesterone’ (2,448 
L/day). Similarly, norethindrone has been reported to 
disappear slowly from plasma, with a low MCR value of 
600 L/day (Raynaud") and 551 L/day (Mills and asso- 
ciates?). A low MCR has also been reported for norges- 
tre? and chlormadinone acetate.* ° The low MCR 
value for norethindrone acetate compared with the 
natural and synthetic steroids may contribute to its pro- 
longed contraceptive action. The possible reason for 
the prolonged retention and low MCR may be the en- 
terohepatic circulation and/or the selective uptake or 
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retention of the steroid in the adipose tissue. “rai and 
associates” related the enterohepatic circulatoa to the 
low MCR of norethynodrel in rabbits. The lege initial 
volume of distribution of norethindrone ac= ate (322 
L/day) compared with that of norgestrel* (6 9 L) and 
norethindrone" (49 L) signifies a low plasira. protein 
binding, as suggested by Raynaud" for noret a13drone. 

From these investigations it thus appzzr$ that 
norethindrone acetate has a considerably zw. MCR 
‘compared with natural sex steroids, This, cor. zled with 
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the high levels of norethindrone which persist in the 
plasma, may determine the biological activity of nor- 
ethindrone acetate. Moreover, the levels of norethin- 
drone acetate and/or its polar unidentified metabolites 
which persist in the plasma in considerable amounts 
may have some effect on the normal physiological 
functions of the body. : 


The authors are grateful to Schering, AG, Berlin, for 
the generous gift of labeled norethindrone acetate. 
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A*-3-Ketosteroid 5a-oxidoreductase in human 


uterine leiomyoma 


. V. V. REDDY, Pu.D.* 
L. I. ROSE, M.D. 
Philadelphia, Pennsylvania 


Homogenates of human endometrial, myometrial, and leiomyoma tissues were incubated with 
(1,2,6,7-°H)-testosterone, and °H-dihydrotestosterone was subsequently identified, indicating the 
presence of the enzyme A‘-3-Ketosteroid 5a-oxidoreductase. The enzyme activity of leiomyoma was 
higher than that of endometrial and myometrial tissue, while'endometrial activity was higher than 
myometrial activity. The results raise the possibility that 5a-reduced androgens may play a role in 
the pathophysiology of uterine leiomyoma. (AM. J. OBSTET, GYNECOL. 135:415, 1979.) 


THE 5a@-REDUCTION of the C4 double bond of testos- 
terone has been recognized as one of the important 
metabolic events in tissues that respond to androgens. 
This reaction appears to be essential for androgen acti- 
vation, which is then followed by the series of biochem- 
ical events and physiologic changes that are observed in 
androgen-sensitive tissues. 

It has been reported® that fibroadenoma of the 
breast forms 5a-dihydrotestosterone from testosterone. 
This suggested a possible role for testosterone and 
other androgens in the pathogenesis of breast fibro- 
&denoma. Because of histologic similarities between 
fibroadenoma of the breast and uterine leiomyoma, it 
was suspected that androgen metabolism in uterine 
leiomyoma may influence the pathogenesis of this le- 
sion. Previous studies have shown that human,’ rat,” 
and rabbit* uterine tissues possess the enzyme required 
to reduce testosterone and suggested that androgens 
may function in the uterus via their 5a-reduced me- 
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tabolites. It is not known whether androgen metabo- 
lism is affected in any neoplastic disorder of the uterus. 
This report compares the formation of 5a-dihydro- 
testosterone by the normal uterus with that of uterine 
leiomyoma. 


Material and methods : 


All radicactive steroids were purchased from New 
England Nuclear, Boston, Massachusetts. (1,2,6,7-?H)- 
Testosterone (specific activity 84.7 Ci/mmole) and 
4-4C-5a-dihydrotestosterone (specific activity 50.6 
mCi/mmole) were purified by paper chromatography 
using hexane:benzene:methanol: water (7:3:4:1). 
The ?H-testostercne isolated from paper chromato- 
gram was used for the in vitro incubation studies. The 
purity of the *H-testosterone was established by mixing 
100,560 dpm of ?H-testosterone with 50 mg of non- 
radioactive testosterone and crystallizing from metha- 
nal. It was observed that the specific activity (2,018 
dpm of ?H.per milligram remained constant through- 
out multiple crystallizations, whereas the expected 
specific activity was 2,011 dpm of *H per milligram. 

The radioactive samples were dissolved in Liquiflor 
(New England Nuclear), diluted 1:25 with toluene 
and counted in an Intertechnique SL30 scintillation 
counter for a sufficient period of time so that the count- 
ing error was no greater than +3%, Nicotinamide 
adenine dinucleoude (NAD), nicotinamide adenine di- 
nucleotide phosphate (NADP), and adenosine triphos- 
phate (ATP) glucose-6-phosphate (G-6-P), glucose-6- 
phosphate dehydrogenase (C-6-PD) were obtained 
from Sigma Chemical Company, St. Louis, Missouri. 

Conversion of  (1,2,6,7-? H)-testosterone to *H-5a- 
dihydrotestosterone by human uterine leiomyoma. 


415 
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Table I. Formation of 5a-dihydrotestosterone i1 normal uterus and uterine leiomyoma from testosterone in vitro 










5a-Dihydrotzstosterone (pmoles/gram tissuelhr) 













Age of- Stage of 
Patient patient (yr.) endometritcr Letomyoma (L) 
L. S. 26 Secretory 0.40 0.12 : 0.48 
S. C. 38 Proliferative 0.45 0.22 * 
E. B. 38 Proliferativ= 0.70 0.17 * 

, B.G. 35 Secretory i 0.94 i 0.45 4.00 ` 
S. M. 30 Secretory 0.39 0.15 0.67 
B. W. 37 Secretory 0.27 * . 2.33 
S. W. 60 Nonsecretc-y 0.69 0.42 1.70 
R. M. 38 — * i * 7.00 © 

Mean + SD 0.55 € 0.23 0.26 + 0.14 2.70 + 2.40 





P values (using unpaired Student's t test): E versus M, «0.05; E versus L, «0.05; M versus L = «0.01. P values (using paired 
Student's t test): E versus L, «0.02. $ 


*Tissue was not available for incubation. 


Uterine samples were obtained from women -mder- ` of 5 &Ci (about 59.0 picomoles) of ? H-testosterone were 
going hysterectomies for leiomyoma. The myozetrial used in each incubation. “C-5a-Dihydrotestosterone 
and endometrial samples from normal-appearinz areas (6,000 dpm) was added to the homogenates after the 
` of the uterus and a portion of the neoplastic tissue were incubation period as an internal standard for recovery. 
obtained for in vitro studies. The tissue samples were Identification of * H-dihydrotestosterone was by paper 
transportéd to the laboratory within 20 mint *es of chromatography, acetylation, reverse isotope dilution, 
surgical removal. The tissues were weighed amd ho- and crystallization to constant specific activity. 
mogenized in a hand homogenizer (clearance 0.1 to The percentage of the testosterone converted to 
0.18 mm) with 5 ml of 0.25M sucrose buffer, pH 7.4. 5a-dihydrotestosterone per gram wet weight of the tis- 
All tissues weighed between 225 and 250 mg per ho- sue was calculated from the total disintegrations per 
mogenate. Half of the homogenates were boile- in a minute of ?H recovered in the crystallized DHT acetate 
water bath for 2 minutes and used as a control. * ADP and the total disintegrations per minute of °H in the 
(10 & moles, ATP (20 mmoles), G-5-P (150 urazles), starting material. i 

and G-6-PD (5 U) were added to the homogena-e and Histologic examination of human uterine tissues. 
the final volume was adjusted to 5 ml with xrebs- Tissues taken for histologic examination were fixed in 
Ringer phosphate buffer, pH 7.4. The mixture: were 10% formalin, processed in paraffin, and stained with 
incubated for 1 hour at 37°,C in a Dubnoff metzbolic ` hematoxylin-eosin. The specimens were examined 
shaker. The homogenates were incubated with ?-1-tes- under a light microscope. Secretory endometrium was 
tosterone. characterized by tortuous glands lined with columnar 

The steroid metabolism in the homogenates was epithelium containing granular eosinophilic cytoplasm 

stopped by adding 10 ml of methanol to the incubation with evidence of secretion and loose stroma that had 
flask. 5a-(*C)-Dihydrotestosterone (6,000 dpmm was areas of edema and few mitotic divisions. The pro- 
added as an internal standard for recovery. The zou- liferative endometrium was marked by straight glands 
ble-labeled 5o-dihydrotestosterone was extracted and with stratification of the nuclei and frequent mitotic 
purified by multiple paper chromatography? Th re- ` divisions and loose stroma. All the patients demon- 
gions corresponding to 5a-dihydrotestosterone were strated one or more leiomyomas within the myome- 
eluted from the paper chromatograms, mixed wit: 100 trium. These are characterized by well-circumscribed 
pg of authentic nonradioactive 5a-dihydrotestos- nodules of smooth muscle spindle cells that are uni- 
terone, and acetylated (0.1 ml of acetic anhydrid2 and form and identical to the smooth muscle cells of normal 
0.1 ml of dry pyridine in the dark for 16 hours) “The myometrium. 

acetates were further purified by paper chron=tog- 

raphy using decalin: nitromethane: methanol (1:5. 1). Results |. i 
The areas corresponding to 5a-dihydrotestoste rone The data demonstrating the conversion of? H-testos- 
acetate (DHT acetate) were eluted, mixed with au-3en- terone to ?H-dihydrotestosterone by homogenates of 
tic nonradioactive DHT acetate (35 mg), and crystal- human endometrium, myometrium, and uterine leio- 


lized to constant specific activity from acetone.? A otal myoma are presented in Table I. The results in Table 
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Table II. Crystallization (Cry.) of DHT acetate isolated from human uterine tissue incubations 




















Endometrium (proliferative) 1,615 13.92 
‘Controlt (E. B.) 4l > 0.41 
Endometrium (secretory) (B. G.) 1,268 16.26 
Control 79 1.43 
Myometrium (B. G.) 522 5.74 
Control 40 0.60 
Leiomyoma (B. G.) 4,778 45.08 
Control 44 0.63 


SH 


1,605 13.72 1,632 13.75 
12 ^" 0.12 12 0.12 
1,230 15.97 1,247 15.78 
56 1.01 44 . 0.80 
532 5.91 530 5.82 
35 0.53 : 80 0.49 
4,732 44.22 4,727 44.59 
42 0.60 38 0.47 








The data are representative of the uterine samples obtained from Cases Nos. 3 (E. B.) and 4 (B. G.). In vitro incubations were 
carried out as described in the text. Constant specific activity implies 3% or less variation between crystallizations. 

"7Disintegrations per minute of ?H per milligram of DHT acetate. 

Tissue homogenates were heated in a boiling water bath for 2 minutes, cooled, and used for incubations. 


II represent the data from one set of uterine samples 
incubated. The crystallized DHT acetate isolated from 
these tissue homogenate incubations'had retained °H 
and a constant ?*H/ C ratio was obtained over three 
consecutive crystallizations. The overall recovery of 
* H-dihydrotestosterone ranged from 70% to 80% in 
these incubations. 

All human uterine tissues studied showed a con- 
siderable degree of conversion of *H-testosterone to 
* H-5a-dihydrotestosterone, thus demonstrating the 
presence of A'-3-ketosteroid 5a-oxidoreductase (5a- 
reductase) (Table I). The conversion rates in the en- 
dometrium ranged from 0.27 to 0.94 picomoles of 
dihydrotestosterone per gram of tissue in premeno- 
pausal women having uterine leiomyoma. The conver- 
sion rates in the myometrium of these same subjects 
ranged from 0.12 to 0.45 picomoles per gram of tissue 
and the activity in the leiomyomas from these women 
ranged widely, from 0.48 to 7.0 picomoles. Students t 
test of these results revealed that the difference in en- 
zyme activity of these tissues was significant (Table I). 
Thus, endometrial activity is higher than myometrial 
activity at the 95% confidence limits and the activity in 
the leiomyoma is significantly higher than both the en- 
dometrial and myometrial activity at the 95% 
confidence limits. 


Comment 


The results presented in this report further support 
and extend our earlier observation? that human uter- 
ing tissue converts testosterone to 5a-dihydrotestos- 
terone and strongly imply that androgens may have a 
functional role in normal physiology as well as in 
pathophysiology af uterine tissues. Furchermore, the 
presence’ * * of the DH T-binding proteins in uterine 


tissues of the human, rat, and calf imply that 5a-reduc-. 


tase may regulate androgen effects on the uterus. The 
small amounts of 5a-dihydrotestosterone formed in 
these tissues (Table I) do not necessarily imply little, if 
any, androgen action, for similar small levels have been 
demonstrated in the testes, a known androgen target 
organ.’ Furthermore, Lee and associates? have dem- 
onstrated, in prostatic and liver preparations of the rat, 
that 5a-reductase was inhibited by estrogen treatment. 
It is not known if the low conversion rates of testoster- 
one to dihydrotestosterone in uterine tissues were due 
to endogenous estrogen present in these patients. 
The higher activity of 5a-reductase in endometrium 
than in myometrium may suggest a physiologic role for 
the enzyme in this tissue. Similar observations have 
been reported? in rabbits using progesterone as sub- ` 
strate. The significant increase in the enzyme activity in 
leiomyoma suggests that androgens may play a role in 
the pathogenesis of these tumors. The increased activ- 
ity of androgen activation in androgen-responsive tis- 
sues such as fibroadenoma of the breast has been dem- 
onstrated. Although there is no direct evidence yet to 
show that the 5a-reduced metabolites of androgens in- 
duce or stimulate the growth of these uterine tumors, it 
has been reported" that the treatment of neonatal rats 
with 5e-dihydrotestosterone caused deciduoma of the 
uterus in adulthood. It is not clear if the observed high 
activity of this enzyme in uterine leiomyoma is due to 
the inherent property of the benign tumors. The wide 
variation of 5a-reductase activity in leiomyoma may be 
due to variation in the cell types from which tbis tumor 
has developed. However, no such variation in the cell 
types could be observed in our experiments with lim- 
ited magnification of the light microscope. Thus, pre- 
sented results in conjunction with our studies on 
fibroadenoma of the breast raise the question of a role 
for androgens in pathophysiology of uterine tumors. 
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New long-acting injectable microcapsule 


contraceptive system 
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A new long-acting, injectable contraceptive which provides continuous controlled release of the 
steroid norethisterone (NET) for a precise period of 6 months following a single intramuscular 
injection is described. The prototype system consists of microcapsules made of the biodegradable 
polymer d, /-polylactic acid, in which micronized crystals of NET are homogeneously dispersed. NET 
is slowly released from the microcapsules following intramuscular injection at a rate of 0.90 ng 
NET/day/mg of microcapsule by diffusion of the steroid from the polymer matrix. Three different 
doses of a standard preparation of microcapsules were tested in normally cycling female baboons 
(4 to 5 baboons/group). Following injection of either 300, 200, or 100 mg of microcapsules 
containing 75, 50, or 25 mg of NET, blood samples were collected at selected intervals and 
analyzed for NET, estrogen, and progesterone by radioimmunoassay. All three doses provided 
continuous NET release for 6 months following injection. The NET serum profiles for the different 
doses are parallel, and ovulation was inhibited in all baboons fcr 6 months following treatment. 


(AM. J. OBSTET. GYNECOL. 135:419, 1979.) 


THE CONTINUOUS administration of steroids by the 
use of controlled-release delivery systems provides a 
promising approach for development of new long- 
acting systemic and local contraceptive systems. Inject- 
able depot formulations such as norethisterone oenan- 
thate and: medroxyprogesterone acetate have been 
developed for use as long-acting, injectable contra- 
ceptives.! Other examples of controlled-release con- 


From the Department of Obstetrics and Gynecology, 
Laboratory of Reproductive Biology and Endocrinology, 
University of Alabama in Birmingham, University 
Station, and the Southern Research Institute. 


Supported by a subcontract (83N) from the Program for 
Applied Research on Fertility Regulation and a grant 
from The Rochefeller Foundation, RF70097, which 
helped to make this research possible. 


Received for publication August 29, 1978. 
Revised October 23, 1978. 
Accepted November 16, 1978. 


Reprint requests: Dr. Charles E. Flowers, Jr., Department 
of Obstetrics and Gynecology, Laboratory of Reproductive 
Biology and" Endocrinology, University of Alabama in 
Birmingham, University Station, Birmingham, Alabama 
35294. 


0002-9378/79/190419--08$00.80/0 © 1979 The C. V. Mosby Co. 


traceptive systems include silicone rubber implants,” 
medicated intrauterine? and intravaginal devices,’ and 
biodegradable polymers in the form of implantable 
rods and/or injectable suspensions.*: 9 

The injectable steroids may cause severe cyclic ir- 
regularities and bleeding disturbances which can be at- 
tributed to the uneven levels of steroid in the blood 
follewing treatment. Silicone rubber and other non- 
degradable implants and medicated intrauterine and 
intravaginal devices provide more even rates of drug 
delivery but are inconvenient to use, are difficult to 
administer, and require removal following use. Inject- 
able, biodegradable microcapsules offer advantages 
over other types of sustained-release systems because 
they provide precise control of the rate and duration of 
drug release, can be administered by injection, do not 


require removal following use, and offer a wider range 


of drug loading. Thus far, only a few biodegradable 
polymers have been tested for use as controlled-release 
delivery systems for contraceptive drugs.’ 

The purpose of the present communication is to 
describe a new long-acting, injectable contraceptive 
system which utilizes a biodegradable polymer (d,l- 
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Fig. 1. ae electron fhotomicreg-eph of d, Lpolylactic acid microcapsules containing proges- 


` terone. (X450.) ' 


Table I. Physical characteristics of microcapsues . 


. used i in primate dose- “Teponse experiments oe 


Wall Le Poly(d,l- lactic acid), melting poiat £0* C, 
; 0.76 dl/gm intravenously, ciekcular 
weight approximately 90,000 
Norethisterone, 17-hydroxy-1 nzr-17a- 
.. pregn-4-3n-20-yn-3-one (Sch- "TE AG, 
Berlin, Germany): 


Core material: 


Composition: ' Norethisterone: 25%: by weigh: ; Poly 
T i lactic acid: 75%- by weight 
Size range: 10-240 u 
Duration of drug ; 
release: | 180 days i 
Mean fate of 0.90 ug + 78 NETHdaylng of micro- 
drug release* capsule 


*Determined in vivo in baboons. : 


polylactic acid) in the form of microspheres For the 
controlled delivery of the contraceptive sterol areth- 
"isterone (WET) l 


Material and yieifiode ES s 


Microcapsules containing NET were prepared by a l 


solvent- "evaporation. process. For example, d,- ~polylactic 
acid (molecular weight 90,000), having aminaecent vis-. 
cosity of 0.76 dl/gm was dissolved in a mixec sclvent of 


chloroform and acetone, and the solution ws z1illed to E 
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6° C. Micronized norethisterone (17-hydroxy-19-nor- 
l7o-pregn-4-en-20-yn-one, Schering AG) was added to 
the cold solution, and the mixture was stirred vigor- 
ously to give a uniform suspension. This suspension 
was dispersed by stirring (300 rpm) in a cold (6° C) 
aqceous. solution containing 5% by weight of poly(vinyl 
alcohol). The } préssure in the reaction vessel was re- 
duced to 500 mm with a water aspirator. The emulsion . 


` was stirred at 300 rpm, and the temperature was main- 
` tained at 6° C for 10 hours and then was allowed to rise 


gradually to 25° C. During this period the chloroform 
and acetone evaporated, and monolithic. microcapsules 


formed from the. .dispersed droplets. After 16 hours 


the vacuum was released, and the microcapsules were 


. isolated by filtration: The microcapsules were washed: 


thoroughly with deionized water to remove residual 
water-soluble dispersing agents . and allowed to dry, 
Histocompatibility. studies were conducted in rats, and 


the microcapsules were found to be nonreactive. No 


attempt was made to quantitate the level of: residual 
dispersing agents." The same procedure was used 
io microéncapsulate tritium- labeled . norethisterone i 


CELNET). 0002 3 p 58 


Micrócapsules prepared by this procedure ‘were in- 


spected by use of the scanning electron’ microscope to 
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Fig. 3. Baboon peripheral serum levels of immune reactive NET after intramuscular injection of 300 
mg of microcapsules containing 75 mg of NET (mean + SD, N = 5). 


determine the completeness of the microencapsulation 
process. Other quality-control tests on the microcap- 
sules included our determination of the raze of NET 
release from the microcapsules in vitro and the percent 
loading. The method for quantitating the rate of NET 
release and percent loading of the microcapsules was as 
follows: a weighed sample of microcapsules was added 
to a measured volume of a solution containing four 
parts of ethanol and six parts of deicnized water. The 
mixture was stirred slowly to keep the microcapsules 
suspended. The appearance of dissolved NET as a 
function of time was followed spectrophotometrically 
until the absorption at 247 nmoles became constant. 
Concentration values were normalized by plotting the 


fraction of NET dissolved versus time. The fraction of 


NET solubilized at t*(-- 200 hours) was taken as the 
assayed value for the original drug loading achieved 
during the microencapsulation process. 


,l-Polylactic acid microcapsules having physical 
characteristics summarized in Table I were adminis- 
tered to normally cycling female baboons. Microcap- 
sules suspended in 1 to 2.5 ml of sterile physiologic 
saline containing either 196 methocel or 1% Tween 
20 were injected into the thigh muscle with a 1 inch, 18 
gauge needle and syringe. The baboons were observed 
daily for evidence of menstruation. Changes in condi- 
tion of the sex skin were noted daily and rated on a 
scale of 0 to 4 depending on color and degree of peri- 
anal swelling. Female baboons were divided into three 
experimental groups (four to five baboons/group). 
Group 1 (N = 5) was treated with 300 mg of microcap- 
sules containing 75 mg of NET; Group 2 (N = 5) with 
200 mg of microcapsules containing 50 mg of NET; 
and Group 3 (N = 4) with 100 mg of microcapsules 
containing 25 mg of NET. In order to determine the 
rate of clearance of unencapsulated NET following in- 
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Fig. 4. Baboon peripheral serum leves 37immune reactive NET after intramuscular injection of 200 
mg of microcapsules containing 50 rg»? NET (mean + SD, N = 5). 
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Fig. 5. Baboon peripheral serum leve] <f immune reactive NET after intramuscular injection of 100 
mg of microcapsules containing 25 næ of NET (mean + SD, N = 4). 


jection, a control group of baboens (N = & was in- 
jected with 50 mg of NET crystals suspended m ! ml of 
physiologic saline. 

Blood samples were obtained from all babe cr: daily 
for 1 month prior to treatment, for 7 days Following 
treatment, and once weekly thereafter until ne end of 
the study. We collected 5 to 10 ml of peripheza venous 
blood, and following centrifugation the s-rcm was 
drawn and stored frozen until assaved. Teti estro- 
gens and progesterone were assayed in the seran sam- 
ples by radioimmunoassay procedures prewcusly de- 
scribed.® 

The radioimmunoassay of norethisteron sas car- 
ried out as described by Nygren and assóca es? with 
the following minor modifications. Aliquots 2£ ^ ml of 
serum diluted with 2.5 ml of distilled water vere triple 
extracted with 6 ml of diethyl ether. The aco‘ed ex- 
tract, dried under nitrogen and resuspended n abso- 
lute alcohol, was assayed using rabbit antibcd, against 


norethisterone (provided by Schering AG, Berlin, 
Germany). The sensitivity of the assay read from the 
standard curve varied between 10 and 25 pg/ml. Con- 
trol baboon serum produced a NET blank in the assay 
system which varied between 50 and 75 pg/ml. Ac- 
cordingly, 100 pg/ml was selected as the practical lower 
sensitivity of the norethistherone assay. 

In a second experiment, three animals were treated 
in an identical fashion using a microcapsule prepara- 
tion containing tritium-labeled norethisterone (dose of 
300 gm of microcapsules containing 75 mg ?H-NET, 
specific activity, 283 u.Ci/gm NET). Urine samples were 
collected dailv, and tritium levels were determined by 
scintillation counting. All values were corrected for 
background and sample quench. 


Results 


Table I lists the physical characteristics of the noreth- 
isterone microcapsules used for the primate dose-re- 
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Fig. 6. Baboon peripheral serum levels of immune reactive NET after intramuscular injection of 50 


mg of crystalline NET (mean + SD, N = 5). 


po of NET in urine 








TIME 





IN DAYS 


Fig. 7. Daily urinary excretion of H-NET and its metabolites after intramuscular injection of 300 mg 
of microcapsules containing 75 mg of ?H-NET (mean + SD, N = 3). 


sponse experiment. Fig. | shows a scanning electron 
micrograph of the microcapsules. The microcapsules 
range in diameter from 10 to 240 p with a mean 
diameter of 150 u. The microcapsules contained 25% 
norethisterone by weight as determined by the in vitro 
recovery of NET. Visual inspection of the microcap- 
sules revealed extremely symmetric spheres with few 
incomplete microcapsules. The relatively smooth sur- 
face of the exterior wall and the scarcity of free NET 


crystals in the field suggest a high degree of efficiency 


in the encapsulation process. 

Fig. 2 shows the in vitro rate of release of NET from 
three different batches of d,l-polylactic acid micro- 
capsules compared to the rate of release obtained from 
crystalline NET. The in vitro tests were used to charac- 


terize the diffusional drug-release profile for each mi- 
crocapsule batch, which proved to be an excellent pre- 
dictor of the acceptability of candidate microcapsules 
for controlled-release application. 

Fig. 3 shows the mean serum profile of NET ob- 
served in five baboons treated with 300 mg of d,/-poly- 
lactic acid microcapsules containing 75 mg of NET. 
The mean duration of NET release was 180 + 3.83 
days, and the mean rate of release estimated from the 
serum curve, by dividing the duration of release by the 
amount of NET injected, was 416 + 8 ug NET/day. 
The duration of release was determined by counting 
the number of days in which blood levels of NET were 
significandy greater than 0. 

Fig. 4 shows the serum profile of NET observed in 
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Fig. 8. Slopes of the NET release zvrves determined by the least-squares linear regression method. 


five baboons treated with 200 mg of d,/-pcdslactic acid 
microcapsules containing 50 mg of NET The mean 
duration of release was 176 + 5.39 days, ard the rate 
of NET release estimated from the serur: zurve was 
284 + 8 ng NET/day- ` 
' Fig. 5 shows the serum NET profile obez- ~ed in four 
baboons treated with 100 mg of microcapst. es contain- 
ing 25 mg of NET. The mean duration >~ release was 
181 + 4.93 days and the rate of NET rebzse estimated 
from the serum curve was 140 + 8.75 Lg NET/day. 
Fig. 6 shows the serum profile of NLT observed in 
five control baboons treated on Day 0 va 50 mg of 
crystalline NET. The mean duration cf release was 
39 + 3 days, and the rate of release estimated from the 
serum curve was 1,280 + 98 ug NET/cav. Comparison 
of these results to the results observ-d in baboons 
treated with the identical dose of erzzosulated NET 


(Fig. 3) demonstrates the extent to wai-: microencap- | 


sulation of NET in d,l-polvlactic acid czntrols the rate 
and duration of NET release in vive 

Fig. 7 shows the mean total daily uñrary éxcretion o7 
NET in three baboons injected with 1-2 Lpolylactic acid 
microcapsule preparation containing 75 mg of ra- 
diolabeled NET @H-NET). The uri azrv profile (Fig. 7) 
parallels the blood profile establishec for the identical 
dose (Fig. 3). It appears from this taet :he radiolabeled 
metabolites of NET are cleared from the baboon sys- 
tem at a constant rate and do nc: accumulate to any 
significant extent. The duration œ ts release of NET 
' from the baboon system, as deter-ancued by the urinary 
clearance profile, closely approximetes the duration es- 
tablished from measurements c rte blood levels of 
NET. The mean daily recovery of NET in the urine 
during the most constant segmer- of the curve, ie., 
between Days 30 and 150, is 270 = 233 ug or 0.90 + 78 
pg NET/day/mg of microcapsu.e 


The slopes of the serum NET curves for the three 
different doses (i.e., 75, 50, and 25 mg of NET), as 
determined by linear-regression analysis, are shown in 
Fig. 8. The slopes of the curves for high, medium, and 
low doses (—0.032, —0.017, and —0.015 ng NET/ml 
serum/day) are not significantly different from one 
another or from zero as determined by Student's t tests 
for comparing a linear regression equation to 0 and for 
comparing two regression equations (confidence inter- 
val = 95%). EN 

Fig. 9 illustrates the endocrine pattern for a repre- 
sentative baboon treated with 200 mg of microcapsules 
containing 50 mg of NET. Identical results were ob- 
served in baboons treated with all three doses. All 
treated baboons experienced continuous amenorrhea 
with little or no breakthrough bleeding. Treatment 
inhibited normal ovarian function as indicated by low, 
noncyclic blood levels of estrogen and progesterone. 
Further evidence for this is the failure of the sex skin to 
undergo normal cyclic changes. 

Between 140 and 180 days sporadic ovarian function 
resumed, as indicated by changes in the blood levels of * 
estrogen and response of the sex skin. However, this was 
not followed by ovulation as evidenced by low proges- - 
terone levels which persisted for 190 to 200 days. All 
three dose levels tested (i.e., 75, 50, and 25 mg of NET) ` 
were sufficient to inhibit ovulation throughout the 6° 
month treatment period. Each animal resumed normal 
ovarian function within one to two weeks after the blood : 
levels of NET fell below the level of detection in the 
assay system. 


Comment 

This study indicates that microencapsulation of NET 
in polylactic acid provides a highly effective method for 
retarding the rate of NET release from the injection - 
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Fig. 9. Peripheral serum levels of NET estrogen and progesterone and cyclic changes in the sex skin 
turgescence in a representative baboon before and after injection of microcapsules containing 50 mg 
of NET. Estrogen is indicated by solid line (middle), and progesterone is indicated by bars (middle). 


site and allows controlled release of NET. This time- 
release system provides a microdose of progestin suf- 
fident to inhibit ovulation in the baboon for 180 
days. 

The important advantages of this constant slow- 
release intramuscular injection is the elimination of the 
fluctuations in blood level of NET and the passage of 
the steroid through the gastrointestinal and hepatic 
systems as well as the elimination of potential side ef- 
fécts by using the microdose of the progestin. A con- 
stant plasma level of NET was maintained over a 
6 month period. It was, therefore, possible to reduce 
the bandwidth of*the NET cumulative curve and the 
pulsatile peaks in the plasma levels of NET which occur 


when conventional methods of delivery are used. 
There are two mechanisms which contribute to the 
control of NET release from the d,-polylactic acid in 
the microcapsule system. These are diffusion from the 
polymer matrix and biodegradation of the microcap- 
sules. It is reasonable to predict that if one holds the 
percentage of NET constant and decreases the size of 
the microcapsules, there will be a corresponding in- 
crease in the rate of release. Therefore, it should be 
possible to alter the duration of release to obtain both 
shorter- and longer-acting injectable preparations by 
simply increasing or decreasing the size distribution of 
the microcapsules. The size of the microcapsules can be 
regulated, within limits, during the manufacturing 
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process by controlling different stirring speeds ™bvi- 
ously, microcapsules intended for injection must be 
kept within certain size limits. If size becomes a Lnrting 
factor for longer-acting systems, alternative pclvaers 
having lower drug solubility properties can be vsed At 
present, it is believed that the practical time forzFe use 
of this injectable method of contraception is oreto 24 
months. 

Preliminary studies have indicated that otl e ste- 
roids can be delivered by this same method. It iz, here- 
fore, possible to inject a hybrid. of microcap tas; a 
portion of the microcapsules could contain a prozestin 
and another portion could contzin an estroge m The 
actual amounts of the microcapsules containing zzher 
a progestin or estrogen could be balanced to ccrrect 


‘side effects such as breakthrough bleeding, ete. 


A theoretical problem exists: I2 a pregnancy d-ould 
occur at the terminal portion of this drug-xelease 
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profile, some circulating progestin might still remain. 
These data indicate that the level of norethisterone 
would be extraordinarily low at the time that a preg- 
nancy would occur, and there are considerable differ- 
ences of opinion as to whether pregnancies occurring 
during oral contraceptive therapy actually produce 


` congenital anomalies. ` 


The objective of this study was to achieve a con- 
trolled-release delivery of NET over a 6 month period, 
which would inhibit ovulation and maintain the blood 
levels of norethisterone within a narrow therapeutic 
range. The attainment of this near-zero order rate of 
release in vivo has been accomplished. The d,/- 
polylactic acid has been proved safe for human use in 
dissolvable suture material, and the long-term toxicity 
of NET has been carefully evaluated. The system is 
now ready and has been approved for Phase 1 human 
trials. 





REFERENCES 


1, World Health Organization Expanded Programme cf Re- 
search, Development, and Research Training iz Suman 
Reproduction Task Force on Long-Acting Systercic Agents 
for the Regulation of Fertility. Multi-national co.naa-ative 
clinical evaluation of two long-acting injectable cor.tracep- 


tive steroids, norethisterone oenanthate and me Iroxypro- . 


gesterone acetate, Contraception 15:518, 1977. 

2. Tatum, H. J., Coutinho, E. M., Adeodata, F. J and Sant’ 
Anna, A. R. S.: Acceptability of long-term corr.raceptive 
steroid administration of subcutaneous Silastic @gsules, 
AM. J. OssrET. GYNECOL. 105:1139, 1969. 

3. Pharris, B. B., Erickson, R., Bashaw, J., Hoff, & Place, 
V. A., and Zaffaroni, A; Progestasert: A uter-n= thera- 
peutic system for long-term contraception. 1. Ehlasophy 
and clinical efficacy, Fertil. Steril. 25:913, 1974. 

4. Burton, E. G., Skiens, W. E., Gordon, R., Vea. J. T. 
Kalkwarf, D. R., and Duncan, G. W.: Fabricatioa aad test- 
ing of vaginal contraceptive devices designed for r2 ease of 
pre-specified dose levels of steroids, Contraceptior 17:221, 
1978. 


5. Gresser, Jj. D., Wise, D. L., Beck, L. R., and Howes, J. F.: 


Larger animal testing of an injectable sustained release 
fertility control system, Contraception 17:253, 1978. 


6. Andersen, L. C., Wise, D. L., Howes, J. F.: An injectable 


sustained-release fertility control system, Contraception 
13:375, 1976. 


7. Benagiano, G: Long-acting systemic contraceptives, in 


Diczfalusy, E., editor: World Health Organization Sym- - 
posium on Advances in Fertility Regulation, Copenhagen, 
1976, Scriptor, p. 223, 

8. Beck, L. R., Boots, L. R:, and Stevens, V. C.: Absorption of 
antibodies from the baboon vagina, Biol. Reprod. 13:10, 
1975. 

9. Nygren, K., Linberg, P., Martinson, K., Bosu, W. T. K., 
and Johansson, D. B.: Radioimmunoassay of norethin- 
drone: Peripheral plasma levels after oral administration to 
humans and rhesus monkeys, Contraception 9:265, 1974. 


Compare your invasive . 
etal heart rate recording with 
Roche Fetasonde recording 





Ne did! Roche indirect fetal heart rate recording can be as good 
3s a standard invasive fetal heart rate recording. This will allow 
you to monitor most of your patients non-invasively most of the 
ime. Don't be limited to a monitor that does not have that capa- 
bility when a viable alternative is available. 
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First line therapy: combined with an 
established chemotherapeutic program for 
metastatic testicular and ovarian tumors. 


Second line therapy: as the single chemotherapeutic 
agent for refractory metastatic ovarian tumors. 


Results in testicular malignancies: Clinical data show that 
Spona (Platinol®) as part of combination chemothera 
with vinblastineand bl PORE (Blenoxane") can improve 
complete response rate and survival times. Comparative 
results are summarized below.12 
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Fig 1,—Survival.'-* 


Results in ovarian malignancies: Fifty percent of patients 
treated with cisplatin (Platinol") plus doxorubicin in these 
studies3-5 were alive after 18 months, a better survival 
rate than that of patients treated with thiotepa plus 
methotrexate (see Fig 2). In patients with advanced 
adenocarcinoma of the way refractory to conventional 
therapy, the recommended high (100 mg/M?) dosage of 
cisplatin (Platinol) as the sole chemotherapeutic agent 
gave a complete response rate of 30%, almost twice that 
achieved by lower doses.6 
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TIME (MONTHS) FROM START OF TREATMENT 
No. censored 
No. No. remaining after 
atstart deaths last failure 
Cisplatin + Doxorubicin 18 6 3 
Thiotepa-MTX 7 ? 4 


References: 1. Data on file, Bristol Laboratories. 2. Samuels UL: Treatment chemotherapy, in Johnson DE (ed): Testicular Tumors, ed 2. 
Flushing, NY, Medical Examination Publishing Co Inc. 1976, pp 204-222. 3. Vogl S, Ohnuma T, Perloff M, et al: Combination chemo- 
therapy with adriamycin and cis-diamminecichloroplatinum in patients with neoplastic diseases. Cancer 38: 21-26, 1976. 4. Bruckner 
HW, Cohen CJ. Deppe GD, et al: Chemotherapy of gyneeclogical tumors with platinum II. J Clin Hematol and Oncol 7:619-632, 1977. 5. 
Bruckner HW, Cohen CJ, Wallach RC, et al: Improved chemotherapy for ovarian carcinoma with cis-diamminedichloroplatinum (II) and 
adriamycin. To be published. 6. Wiltshaw E: Personal communication. The Royal Marsden Hospital, London, -lan 16, 1978. 








Adverse reactions: The major dose- 
Platinol*) have been renal toxicity, my 
ausea and vomiting, which may be severe and can last up to 24 hours, 

have occurred in the majority of patients. 


limiting toxicities of cisplatin 
elosuppression, and ototoxicity. 
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Platinol® Cisplatin for Injection 
3070DIM-03 8/78 


WARNING Platinol (cisplatin) should be administered under the supervi- 
sion of a qualified physician experienced in the use of cancer 
chemotherapeutic agents. Appropriate management of therapy and com- 
plications is possible only when adequate diagnostic and treatment 
facilities are readily available. 

Cumulative renal toxicity associated with Platinol is severe. Other major 
dose-related toxicities are myelosuppression and nausea and vomiting. 

Ototoxicity, which may be more pronounced in children, and is man- 
ifested by tinnitus, and/or loss of high frequency hearing and occasionally 
deafness, is significant. 

Anaphylactic-like reactions to Platinol have been reported. Facial 
edema, bronchoconstriction, tachycardia, and hypotension may occur 
within minutes of Platinol administration. Epinephrine, corticosteroids, 
and antihistamines have been effectively employed to alleviate symptoms 
(see "Warnings" and "Adverse Reactions" sections). 






















DESCRIPTION Platinol (cisplatin) (cis-diamminedichloroplatinum) is a heavy 
metal complex containing a central atom of platinum surrounded by two 
chloride atoms and two ammonia molecules in the cis position. It is a white 
lyophylized powder with the molecular formula PtCla2HeNz, and a molecular 
weight of 300.1. It is soluble in water or saline at 1 mg/ml and in dimethylfor- 
mamide at 24 mg/ml. It has a melting point of 207°C. 


ACTION Platino! has biochemical properties similar to that of bifunctional al- 
kylating agents producing interstrand and intrastrand crosslinks in DNA. It is 
apparently cell-cycle non-specific. Following a single I.V. dose, 

Platinol concentrates in liver, kidneys and large and small intestines in 

ed eed and humans. Platino! apparently has poor penetration into 

the p 

Plasma levels of ergo bi decay in a biphasic manner after an 
LV. bolus dose of radioactive Platinol to patients. The initial plasma 
half-life is 25 to 49 minutes, and the post-distribution plasma half-life 
is 58to 73 hours. During the post-distribution phase, greater than 90% 
of the radioactivity in the blood is protein bound. Platinol is excreted 
primarily in the urine. How- 
ever, urinary excretion is in- 
complete with only 27 to 43% 
of the radioactivity being ex- 
creted within the first 5 days 

ost-dose in human beings. 

here are insufficient data to 
determine whether biliary or 
intestinal excretion occurs. 
INDICATIONS Platino! is indi- 
cated as palliative therapy to 
be employed as follows: 
Metastatic Testicular 
Tumors—in established com- 
bination therapy with other 
approved chemotherapeutic 
agents in patients with meta- 
static testicular tumors who 
have already received appropriate surgical and/or radiotherapeutic procedures. 
An established combination therapy consists of Platinol, Blenoxane (Bleomycin 
Sulfate) and Velban (Vinblastine Sulfate). 
Metastatic Ovarian Tumors—in established combination therapy with other ap- 
proved chemotherapeutic agents in patients with metastatic ovarian tumors who 
have already received appropriate surgical and/or radiotherapeutic pracen des 
An established combination consists of Platinol and Adriamycin (Doxorubicin 
Hydrochloride). Platinol, as a single agent, is indicated as secondary therapy in 
patients with metastatic ovarian tumors refractory to standard chemotherapy 
who have not previously received Platinol therapy. 
CONTRAINDICATIONS Platinol is contraindicated in patients with preexisting 
renal impairment. Platino! should not be employed in myelosuppressed patients, 
or patients with hearing impairment. 

latinol is contraindicated in patients with a history of allergic reactions to 

Platinol or other platinum-containing compounds. 
WARNINGS Platinol produces cumulative nephrotoxicity. The serum creatinine, 
BUN, and creatinine clearance should be measured prior to initiating therapy, 
and prior to each subsequent course. At the recommended dosage, Platinol 
cou not given more frequently than once every 3 to 4 weeks (see “Adverse 

eactions"). 

Anaphylactic-like reactions to Platino! have been reported. These reactions 
have occurred within minutes of administration to patients with prior exposure 
to Platino!, and have been alleviated by administration of epinephrine, cortico- 
steroids and antihistamines. 

Since ototoxicity of Platinol is cumulative, audiometric testing should be per- 
formed prior to initiating therapy and prior to each subsequent dose of drug (see 
"Adverse Reactions’). 

Safe use in human pregnancy has not been established. Platinol is mutagenic 
in bacteria and produces chromosome aberrations in animal cells in tissue cul- 
ture. In mice Platinol is teratogenic and embryotoxic. 

Platinol has not been studied for its carcinogenic parental but compounds 
with similar mechanisms of action and mutagenicity have been reported to be 
carcinogenic. 

PRECAUTIONS Peripheral blood counts should be monitored weekly. Liver 
function should be monitored periodically. Neurologic examination should also 
be performed regularly (see “Adverse Reactions”). 

ADVERSE REACTIONS Nephrotoxicity Dose-related and cumulative renal insuf- 
ficiency is the major dose-limiting toxicity of Platinol. Renal toxicity has been 
noted in 28 to 36% of patients treated with a single dose of 50 mg/M?. It is first 
noted during the second week after a dose and is manifested by elevations in 
BUN and creatinine, serum uric acid and/or a decrease in creatinine clearance. 
Renal toxicity becomes more prolonged and severe with repeated courses of 
the oe function must return to normal before another dose of Platinol 
can be given. 

Impairment of renal function has been associated with renal tubular damage. 
The administration of Platinol using a 6- to 8-hour infusion with intravenous hy- 
dration, and mannitol has been used to reduce nephrotoxicity. However, renal 
toxicity still can occur after utilization of these procedures. 

Ototoxicity Ototoxicity has been observed in up to 31% of patients treated with a 
single dose of Platinol 50 mg/M* and is manifested by tinnitus and/or hearing loss 


in the high frequency range (4.000 to 8,000 Hz). Decreased ability to hear normal 
conversational tones may occur occasionally. Ototoxic effects may be more se- 
vere in children oaia Platinol. Hearing loss can be unilateral or bilateral and 
tends to become more frequent and severe with repeated doses. It is unclear 
whether Platinol-induced ototoxicity is reversible. Careful monitoring of au- 
diometry should be performed prior to initiation of therapy and prior to sub- 
sequent doses of Platinol. 
Hematologic Myelosuppression occurs in 25 to 30% of patients treated with 
Platinol. The nadirs in circulating platelets and leukocytes occur between Ni 
18 to 23 (range 7.5 to 45) with most patients recovering by day 39 (range 13 to 62). 
Leukopenia and thrombocytopenia are more pronounced at higher doses (> 
50 mg/M?). Anemia (decrease of >2 g hemoglobin/100 ml) occurs at — 
mately the same frequency and with the same timing as leukopenia and throm- 
bocytopenia. 
Gastrointestinal Marked nausea and vomiting occur in almost all patients 
treated with Platinol, and are occasionally so severe that the drug must be dis- 
continued. Nausea and vomiting usually begin within one to four hours after 
treatment and last up to 24 hours. Various degrees of nausea and anorexia may 
persist for up to one week after treatment. 
OTHER TOXICITIES Hyperuricemia Hyperuricemia has been reported to occur 
at approximately the same frequency as the increases in BUN and serum 
creatinine. It is more pronounced after doses ene than 50 mg/M? and peak 
levels of uric acid generally occur between 3 to 5 days after the dose. Allopurinol 
therapy for hyperuricemia effectively reduces uric acid levels. 
Neurotoxicity Neurotoxicity, usually characterized by peripheral neu ropathies, 
has occurred in some patients. Loss of taste and seizures have also been re- 
orted. Neuropathies resulting from Platinol treatment may occur after pro- 
longed therapy (4 to 7 months); however, neurologic symptoms have been re- 
ported to occur after a single dose. 
Platino! therapy should be discontinued when the symptoms are first ob- 
served. Preliminary evidence suggests peripheral neuropathy may be irreversi- 
ble in some patients. 
Anaphylactic-like Reactions Anaphylactic-like reactions have been 
occasionally reported in patients previously exposed to Platinol. The 
reactions consist of facial edema, wheezing, tachycardia and 
hypotension within a few minutes of drug administration. Reactions 
may be controlled by intravenous epinephrine, corticosteroids or an- 
tihistamines. Patients receiving Platinol should be observed carefully 
for possible anaphylactic-like reactions and supportive equipment 
and medication should be available to treat such a complication. 
Other toxicities reported to 
occur infrequently are cardiac 
abnormalities, anorexia and 
elevated SGOT. 
DOSAGE AND ADMINISTRA- 
TION Metastatic Testicular 
Tumors—An effective combi- 
nation for the treatment of pa- 
tients with metastatic testicu- 
lar carcinomas includes 
Platinol, Blenoxane (Bleomy- 
cin Sulfate) and Velban (Vin- 
blastine Sulfate). Remission 
induction therapy consists of 
Platinol, Blenoxane (Bleomy- 
cin Sulfate) and Velban (Vin- 
blastine Sulfate) in the follow- 


ing doses: 
PLATINOL—20 mg/M? IV. daily for 5 days (days 1-5) every three weeks for three 


courses. 

BLENOXANE® (Bleomycin Sulfate)—30 units IV. weekly (Day 2 of each week) 
for 12 consecutive doses. 

VELBAN® (Vinblastine Sulfate)—0.15 to 0.2 mg/Kg |.V. twice weekly (Days 1 and 
2) every three weeks for four courses (a total of eight doses). 

Maintenance eerie d for patients who respond to the above regimen consists 
of Velban (Vinblastine Sulfate) 0.3 mg/Kg. I.V. every 4 weeks for a total of 2 years. 

For directions for the administration of Blenoxane (Bleomycin Sulfate) and 
Velban (Vinblastine Sulfate), refer to their respective package insert. 

Metastatic Ovarian Tumors—An effective combination for the treatment of pa- 
tients with metastatic ovarian tumors includes Platinol and Adriamycin 
(Doxorubicin Hydrochloride) in the following doses: 

PLATINOL—50 mg/M? LV. once every 3 weeks (Day 1). 

ADRIAMYCIN™ (Doxorubicin Hydrochloride)—50 mg/M* I.V. once every 3 
weeks (Day 1). 

For directions for the administration of Adriamycin (Doxorubicin Hydrochlo- 
ride). refer to the Adriamycin (Doxorubicin Hydrochloride) package insert. 

In combination therapy, Platinol and Adriamycin (Doxorubicin Hydrochloride) 
are administered sequentially. 

As a single agent, Platinol should be administered at a dose of 100 mg/M? IV. 
once every 4 weeks. 

Pretreatment hydration with 1 to 2 liters of fluid infused for 8 to 12 hours prior to 
a Platinol dose is recommended. The drug is then diluted in 2 liters of 5% Dex- 
trose in Ve or YN Saline containing 37.5 g of mannitol, and infused over a 6- to 
8-hour period. Adequate hydration and urinary output must be maintained dur- 
ing the following 24 hours. 

repeat course of Platinol should not be given until the serum creatinine is 
below 1.5 mg/100 ml, and/or the BUN is below 25 mg/100 ml. A repeat course 
should not be given until circulating blood elements are at an acceptable level 
(platelets >100,000/mm3, WBC z4,000/mm?). Subsequent doses of Platinol 
should not be given until an audiometric analysis indicates that auditory acuity is 
within normal limits. 
PREPARATION OF INTRAVENOUS SOLUTIONS Dissolve Platino! with 10 ml. of 
Sterile Water for Injection, U.S.P. Each ml of the resulting solution will contain 1 
mao Platinol. 

econstitution as recommended results in a clear, colorless solution. 

The reconstituted solution should be used intravenously ig^ and should be 
administered by IV. infusion over a 6- to 8-hour period. (See Dosage and Ad- 
ministration). 

STABILITY Unopened vials of the dry powder must be stored in a refrigerator 
(2°C to 8°C). The recommended storage of unopened vials provides a stable 
product for 2 years. 

The reconstituted solution is stable for 20 hours at room temperature (27°C). 
Important Note: Once reconstituted, the solution should be kept at room tem- 

rature (27°C). If the reconstituted solution is refrigerated a precipitate will 
orm. 

SUPPLY Platinol (cisplatin) for Injection 
NDC 0015-3070-20—Each amber vial contains 10 mg of cisplatin 


Copyright © 1979, Bristol Laboratories 
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The clinical advances you'll find in ' 
these new references today... 


can be put to use in your practice tomorrow! 








A New Book 

EMERGENCY TRANSFER 
OF THE HIGH-RISK 
NEONATE: 


A Working Manual for Medical, Nursing 
and Administrative Personnel 





: By Angelo Ferrara, M.D., Ph.D.; and 
Anantham Harin, D.D.; with 2 contribu- 
tors. December, 1979. Approx. 284 pages, 
51 illustrations. About $17.95. 


Based on the country's largest, most 
sophisticated and efficient transport 
system (the New York Infant Transport 
Service), this volume shows you how to 
adapt specific methods and procedures to 
your needs. 

The book's three sections illustrates 
its scope and organization... 

* Part I, Organization and Admini- 
strative Concepts, details the practical 
aspects involved in planning an efficient 
transport service -- vehicle, equipment, 
and manpower requirements; procedures 
for answering a call; management and 
stabilization before, during and after 
transport; and the considerations 
involved in both surface and air 
transportation. 

* Part II, Clinical Experience, outlines 
initial management and stabilization of 
the most common clinical situations that 
require transport---respiratory distress, 
anemia and bleeding. congenital heart 
disease, and gestational age problems. 
Complications that may arise during 
transport are detailed with suggestions for 
treatment. 

*Part IIl, Concepts of Evaluation, 
offers considerations involved in an 
ongoing evaluative process and the 
techniques necessary to effectively 
evaluate all aspects of a transport system. 

A comprehensive appendix provides 
examples of forms used in the New York 
transport service; guidelines for organi- 
zing community workshops; tables of 
normal laboratory values; and instruc- 
tions and checklists for transport teams, 
receiving staff, and administrative 
personnel. 

From organizational structure . . . to 
crucial clinical problems---you'll find it all 
in this useful new manual. Orderyour copy 
today! 


New 2nd Edition! 
CLINICAL PERINATOLOGY 





By Silvio Aladjem, M.D.: Audrey K. 
Brown. M.D.; and Claude Sureau, M.D. 
November, 1979. Approx. 592 pages, 288 
illustrations plus 11 in color. About 
$49.50. 


In this new edition, internationally 
recognized experts examine all the 
clinically significant aspects of 
perinstclogy. They discuss the normal 
physiclogic processes in mother, fetusand 
newborn during pregnancy. labor and 
birth .. possible aberrations and methods 
for predicting, detecting, preventing and 
treating them . . . and the international 
implications of perinatology, including 
the National Institute of Perinatology's 
mode! in Mexico, public education to 
improve perinatal care, and international 
maternity care monitoring. 

Expanded coverage. Thisnewedition 
reflects the rapid growth of the field 
featuring 14 all-new chapters and 31 new 
contributors. In addition, you'll find the 
lates: research data and clinical 
procedures incorporated throughout, to 
help you give mother, fetus and neonate 
optimum care. 

Muitidisciplinary approach. Con- 
tributions have been drawn froma variety 
of specialties: obstetrics, neonatology, 
physielogy, internal medicine, and more-- 
to guarantee an eclectic multidisciplinary 
apprcach. In addition, the authoritative 
contributors come from all over the world, 
and reflect an international perspective. 

New material. Five new chapters 
focus on clinical evaluation of the fetus to 
determine physiology and pathophysi- 
ology. And four key discussions study 
spontaneous and induced labor. 

Shouldn't this outstanding reference 
be part of your professional library? 
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This section is suitable for reporting results of therapeutic trials, descriptions of 
new procedures or instruments, and case reports which illustrate a principle. Re- 


ports should be limited to seven hundred words and two references. Use of an 
illustration or table requires a proportionate reduction in total words. 





Pregnancy without benefit of 
reconstructive surgery in a bisexually 
active true hermaphrodite 


T. R. TEGENKAMP, PHD: 
JOHN W. BRAZZELL, M.D. 
I. TEGENKAMP, M.S. 

F. LABIDI, B.S. 


Life Science Department (Genetics), Otterbein College 
Westerville, Ohio, and Medical Genetics Department and 
Family Practice, St. Elizabeth Medical Center, Dayton, Ohio 


TRUE HERMAPHRODITISM where both ovarian and 
testicular tissue are present in a single individual is in 
itself most uncommon; however, pregnancy and par- 
turition in a bisexually active true hermaphrodite are 
indeed very uncommon occurrences. In a review of the 
world literature, van Niekerk! cited 364 reported cases 
of true hermaphroditism since 1899. To the best of our 
knowledge, only two cases of pregnancy in a true her- 
maphrodite have been reported: one in Japan and one 
in Tanzania. We wish to report a third case of preg- 
nancy in a 46,XX true hermaphrodite, but without the 
benefit of prior corrective surgical intervention. This 
pregnancy terminated in an extremely difficult, spon- 
taneous, breech-position delivery. 


In 1970, a 37-year-old patient was admitted to the hospital 
with a gunshot wound of the abdomen. Exploratory lapa- 
rotomy revealed a hard, calcified adnexa-like mass on the 
right side. Ambiguous external genitalia with a phallus were 
also noted. Five months later, the patient returned for further 
evaluation and removal of the suspicious mass. Histologic 
examination of sections of the mass showed a partially cal- 
cified leiomyoma with no ovarian or tubal structures present. 

. 


Reprint requests: Dr. T. R. Tegenkamp, St. Elizabeth Med- 
ical Center (Medical Genetics Dept.), 601 Miami Blvd. W., 
Dayton, Ohio 45408. 
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A wedge biopsy of the left gonad revealed normal ovarian 
tissue. 

One year later this patient was readmitted for evaluation of 
a tender mass in the right inguinal region. Surgery revealed a 
hernia-like sac which contained ovarian tissue with corpora 
albicantia, corpora atretica, and corpora lutea and follicular 
cysts, as well as testicular tissue showing seminiferous tubules 
(Fig. 1). No evidence of spermatogenesis was observed, The 
patiens past medical history, obtained from another institu- 
tion, documented the difficult delivery of a breech-position 
stillborn male infant in June, 1966. Records indicated a last 
menstrual period of September 2, 1965, with eight prenatal 
care visits recorded prior to delivery. Based on these records, 
the fetus was approximately at term; however, the 39 cm 
length, 10.5 cm head circumference, and 11 cm chest suggest 
a gestational age of approximately 6 months. Considerable 
difficulty was encountered at delivery because of an extremely 
small cervix. Decapitation was performed to facilitate extrac- 
tion of the fetal head. 

This patient came to our attention in 1977 as a result of 
another hospital visit for Papanicolaou smears and treatment 
of hypertension. Physical examination revealed a generally 
well-developed female patient with somewhat masculine facies 
and habitus and slight breast development. Scalp and axillary 
hair, as well as escutcheon, was sparse but female in distribu- 
tion. A 6 cm phallus in slight chordee was present with a 
hypospadias located at the base (Fig. 2). A functional urethral 
orifice was in the normal female position along with a normal 
vulva and a 6 cm vaginal canal. A very small uterus was pal- 
pable, and rectal examination failed to demonstrate a prostate 
gland. Menarche occurred at 12 years of age and fairly regu- 
lar, scanty menstrual flow cycles lasting 1 day followed. 

Laboratory findings were all within normal limits. Pap- 
anicolaou smears were negative for malignant cells and 
showed moderate estrogen activity. 

Chromosomal analysis of cultured lymphocytes and skin 
fibroblasts revealed a 46,XX chromosome complement. 
Trypsin G, Q, C, and BrdU staining failed to reveal a Y chro- 
mosome or any abnormal chromosomal morphology. 


Since true hermaphroditism is rare, the condition 
not only stimulates active investigation relative to its 
etiology but also leads to evaluation of social and psy- 
chosexual problems involving such an affected indi- 
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sired sex.” The social and psychosexual aspects of this 
patient are of considerable interest since she is bisexu- 
ally active and at no time requested or desired recon- 
structive surgery of the ambiguous genitalia. The pa- 
tient was reared as female and complete realization of 
her sexual deviation occurred at menarche. The 
preadolescent years of training as female established 
typical social patterns such as mode of dress, the gen- 
eral amenities accorded a female subject, and an early 





| 
k desire for marriage and children. The patient's first 
|i sexual experiences, starting in midadolescence, were in 
" the male role while maintaining a female social status. 
| Sexual activity as a male was enjoyed several times 
L weekiy. These sexual experiences elicited fears and ap- 
d prehensions of homosexuality. At approximately 32 
| years of age, just 2 years prior to her pregnancy, this 
s patient engaged in her first sexual experiences as a 
E female. A specific assignment of sex has never been 
E accepted by this individual and may reflect her desire 
E to remain bisexually active and be accepted by homo- 
E sexual individuals who perhaps harbor fear or an av- 
be 


ersion for the male phenotype. Our patient clearly 
demonstrates the necessity of early and careful consid- 
eration of sex assignment to ensure social adjustment 
and avoid serious psychiatric sequelae. 





Fig. 2. Ambiguous genitalia with phallus. 
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Genital mycoplasmas and inhibitory 
substances in amniotic fluid: A negative 
result 


DIETER W. GUMP, M.D. 
ELIZABETH L. HORTON, B.S. 
DAVID A. BAKER, M.D. 


Burlington, Vermont 


BECAUSE OF THE POTENTIAL importance of genital 
mycoplasmas as a cause of amnionitis, we cultured 50 
amniotic fluid samples obtained at the time of routine 
amniocentesis for Mycoplasma hominis and Ureaplasma 
urealyticum. In addition, we studied 25 amniotic fluid 
samples for inhibitory stubstances to either of these 
mycoplasmas. 

Amniotic fluids were kept at —70° C until they were 
thawed for culturing. After thawing the fluid was spun 
at 2,000 rpm for 10 minutes; 0.6 ml was removed from 
the bottom of the tube, and 0.2 ml was distributed into 
each of three vials: urea broth, urea broth with lin- 
comycin, and arginine broth with erythromycin. Cul- 
tures were incubated at 37° C and checked twice daily 
for a color change consistent with a rise in pH. Such 
vials were subcultured onto mycoplasma agar. All 
50 specimens were negative for either mycoplasma 
species. 

In order to ascertain whether amniotic fluid might 
contain an inhibitory substance to genital mycoplasmas, 
filter paper disks, 6 mm in diameter, were impregnated 
with 25 ul samples of amniotic fluid and the disks were 
placed on plates which had been seeded with a known 
strain of M. hominis and U. urealyticum. The 25 amniotic 
fluid samples selected for these experiments were de- 
rived from pregnancies of 15 to 43 weeks’ gestation 

"with a mean of 35.5 weeks. These plates were incu- 
bated in an atmosphere of 90% nitrogen and 10% car- 
bon dioxide and, beginning 24 hours after incubation, 


were inspected for any inhibition of mycoplasma - 


growth around the disks. None of the 25 amniotic fluid 
samples demonstrated any inhibition of either myco- 
plasma species. 

|" Chorioamnionitis has been associated with infant, 
but not maternal, colonization with U. urealyticum.! It is 
thought that amnionitis, which occurs with intact 
membranes, is mainly a result of invasion of these 
membranes in the area of the cervical os. After rupture 
of membranes M. hominis has been cultured from am- 
niotic fluid, but, just as we observed, Klein and 
Milunsky were unable to culture mycoplasmas from 32 
amniotic fluid specimens. It might be surmised that the 
antibacterial polypeptide that has been found in am- 
niotic fluid would also have a role in preventing the 
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infection of this fluid by genital mycoplasmas, which 
might find their way through intact membranes. How- 
ever, in these limited experiments we were unable to 
show any antimycoplasma activity in amniotic fluid. 
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Benign cystic teratoma of the uterus 
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Department of Pathology, Columbia University College of 
Physicians and Surgeons, Division of Obstetrical and 
Gynecological Pathology, The Sloane Hospital for Women, and 
Department of Surgical Pathology, Presbyterian Hospital, New 
York, New York 


BENIGN CYSTIC TERATOMAS occur most commonly 
in the ovary. Less frequent sites in the female genitalia 
include the fallopian tubes, retrouterine pouch, and 
uterus. Since most polyps of the endometrium are 
composed of benign hyperplastic glands and stroma, a 
benign cystic teratoma is clinically unlikely. This is a 
case report of such a polypoid benign cystic teratoma of 
the uterus. 


A 43-year-old black woman, gravida 3, para 3, was admitted 
because of intermittent pelvic pain of 4 years’ duration, lo- 
calized to the right lower quadrant, intensified during menses, 
and described as sharp and laborlike. Despite negative cul- 
tures for gonococcus, she had been treated for acute pelvic 
inflammatory disease. She had never undergone dilatation 
and curettage, but 3 months prior to admission an endome- 
trial biopsy had shown a menstrual endometrium. 

On admission, pelvic examination revealed an enlarged, ir- 
regular uterus and the right lower quadrant pain was repro- 
duced by applying pressure on the right vaginal wall and 
fornix. Workup, including intravenous pyelogram, barium 
enema, and an upper gastrointestinal series, was negative. 
The patient was believed to have symptomatic chronic salpin- 
gitis. Total abdominal hysterectomy and right salpingo- 
oophorectomy were performed to alleviate her symptoms. 

Chronic cervicitis and small subserosal leiomyomas were 
present on examination of the specimen, but there was no 
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Fig. 1. Close-up of left hvpogastric artery and uterine artery. Note the spray of contrast medium from 
the left uterine artery. 


evidence of acute or chronic salpingitis. A pedurculated, 
polypoid endometrial mass, measuring 2.5 by 2.2 bv 1.2 cm 
and attached to the right cornu, was found. Grosslv, ‘his polyp 
was cystic and contained white, cheesy material. Microscopi- 
cally, sections showed a typical benign cystic teratema, con- 
taining squamous and respiratory epithelium, adipese tissue, 
and sebaceous and salivary glands (Fig. 1). 


Benign cystic teratomas are composed of any combi- 
nation of well-differentiated ectodermal, mesedermal, 
and/or endodermal elements. ‘The tissues most com- 
monly present are those normally found above the dia- 
phragm: skin, sweat glands, respiratory epithelium, sal- 
ivary glands, and nervous tissue. 

Benign cystic teratomas rarely occur in the uterus. 
Nicholson! reviewed the dozen reported cases of uter- 
ine teratomas in 1949 and concluded that there were 
only “three acceptable.” He added a fourth “accept- 
able” case in 1956, Only two subsequent cases have ap- 
peared in the literature. 

Because of their potential for diverse differentiation, 
teratomas (especially benign cystic teratornas) have be- 
come increasingly important to the experimental ge- 
neticist and the gynecologist. The multiple theories of 
origin have been narrowed to two major schools of 
thought: one linking the development of teratomas to 
primordial germ cells and the other proposing an ori- 
gin from pluripotential embryonic cells. Biochemical 
and cytologic data in humans supporting the germ cell 


theory (parthenogenetic theory) have shown that pro- 
liferating cells in benign cystic teratomas are derived 
from oocytes that have completed meiotic division, 
an event which normally occurs before ovulation.” 
Teratomas have a normal 46,XX karyotype, with iden- 
tical X chromosomes derived solely from the host. 
Thus, the most likely mechanism for the parthenoge- 
netic derivation of benign cystic teratomas is failure of 
the second meiotic division or fusion of the second 
polar body with the oocyte. This theory is supported by 
surface antigen studies in embryo-derived teratomas in 
laboratory animals. 

The blastomere theory hypothesizes that embryonic 
cells escape the influence of inducers and organizers of 
normal development to become the stem cells from 
which teratomas derive. 

Itis unlikely that this patient's pelvic symptoms were 
related to pelvic inflammatory disease, since there were 
no pathologic findings to support such a diagnosis. 
Since the polypoid benign cystic teratoma was located 
near the right cornu it may have intermittently ob- 
structed the right fallopian tube and caused the 
symptoms. 

Because further biochemical studies could not be 
undertaken, it is impossible to detergnine whether this 
benign cystic teratoma originated from a migrating 
parthenogenetic oocyte or a disorganized proliferative 
blastomere which implanted on the endometrial wall. 
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One may postulate that the patient was at an increased 
risk for abnormal oocyte division (i.e., parthenogene- 
sis) because of her age, since advanced maternal age 
has also been associated with other disruptive oocyte 
divisions, i.e., nondisjunction and trisomy 21. 

We cannot conclusively establish the genesis of the 
lesion, but we submit this case to the ongoing record of 
rare ‘polypoid benign cystic teratomas of the endo- 
metrium. 
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Selective embolization to control massive 
hemorrhage following pelvic surgery 


JOSEPH A. OLIVER, Jr., M.D. 
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Los Angeles County—University of Southern California Medical 
Center, Los Angeles, California 


MASSIVE POSTOPERATIVE HEMORRHAGE, when it 
occurs in pelvic surgery, is of great concern to the 


Reprint requests: Dr. Joseph A. Oliver, Jr., 65 N. Madison 
Ave., Pasadena, California 91101. 


Communications in brief 431 


gynecologist. Hypogastric artery ligation is well recog- 
nized as a long-standing means of controlling. such 
hemorrhage. In a chronically ill patient, poor wound 
healing is a common finding, making a second abdom- 
inal procedure often disastrous, not only because of 
poor wound healing but also because of infection, ad- 
ditional blood loss, and poor tolerance to general anes- 


thesia. 


A 24-year-old black woman, gravida 0, para 0, presented in 
December, 1975, with metromenorrhagia. At age 21, she had 
had bilateral nephrectomy for chronic renal hypertension. 
Subsequently, she had a renal transplant, which was rejected 
and surgically removed with loss of function of the right 
hypogastric artery. On admission, the serum albumin level 
was 3.4 mg/100 ml; hemoglobin was 8.5 gm; and blood pres- 
sure was 240/140 mm Hg. 

The first episode of uterine bleeding in December, 1975, 
required 4 U of packed cells. An attempt to control the bleed- 
ing with progestational agents failed. Clotting studies showed 
a platelet count of 165,000/Cu mm and a Quick prothrombin 
time and fibrinogen were found to be 163 mg/100 ml. Dilata- 
tion and curettage of the uterus were performed. The pelvic 
findings were normal and the bleeding was controlled. 

A second episode of vaginal bleeding occurred in May, 
1976. Attempts to control the bleeding over the next several 
days with progestational agents and dilatation and curettage 
of the uterus failed. A clotting screen was again normal and 
after 6 U of packed cells, a total abdominal hysterectomy was 
performed with 125 ml of blood loss. The postoperative 
course was uneventful until the fourth postoperative day. Fol- 
lowing the first hemodialysis and reversal of heparin effects, 
vaginal bleeding recurred, which eventually required suturing 
of the vaginal cuff. From the fourth to the nineteenth postop- 





Fig. 1. Close-up of left hypogastric artery and uterine artery. Note the spray of contrast medium 


from the left uterine artery. 
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Fig. 2. Left uterine artery and distal hypogastric artery are obliterated after embolization. Note that 


the left superior gluteal artery is intact. 


erative day, a total of 13 U of blood and five vaginal proce- 
dures temporarily controlled vaginal hemorrhage but even- 


tually failed following hemodialysis. With the last episode of 


vaginal hemorrhage, a vaginal surgical approaeh failed. Over 
approximately 3 hours, the patient lost 1,500 ml sf blood and 
was rapidlv deteriorating. 

With the use of local anesthesia, right trams:emoral per- 
cutaneous artery cauterization and angiography demon- 
strated the point of hemorrhage in the left uterine artery (Fig. 
1). The patient was placed in an angiography suite, The right 
groin was locally infiltrated with 1% Xylocame. The right 
common femoral artery was percutaneously punciured with a 
16 gauge angiography needle. Using the standard Seldinger 
technique, the needle was replaced with a “Cobra” poly- 
ethylene catheter. Under fluoroscopy, the tip ot the catheter 
was maneuvered over the bifurcation and into the left hypogas- 
tric artery. A 12 by 17 mm Gelfoam pad was used and cut into 


small pieces of approximately 2 by 3 by 2mm. Three or four of 


these were placed in the hub of a 5 ml syringe containing 
normal saline and injected through the cathese-. This proce- 
dure failed to control the bleeding in the left uterine artery. 
Then asingle piece of Gelfoam, approximately by 3 by 10 mm 
was compressed with a smooth forceps into the kub of a saline- 
containing syringe and, with a moderate amoumt of pressure, 
forced through the catheter into the internal hypogastric ar- 
tery. Two such pieces were placed in the arterv. Subsequent 
angiography revealed that the uterine vessel as well as the 
hypogastric artery, below the superior gluteal artery, was oc- 
cluded (Fig. 2). 

The hemorrhage seemed successfully controlled. The pa- 
tient experienced some crushing left buttock pain, which re- 
quired several doses of morphine sulfate over the next 3 days 
and then completely subsided. Creatine phosphokinase was 


recorded as 1,590 IU (normal 0 to 35 IU); however, the ex- 
tremities remained warm with equal pulses in the left and 
right legs. No vaginal bleeding occurred with subsequent 
hemodialysis. The patient has now been observed 15 months 
with no recurrence or vaginal bleeding and there is no detect- 
able muscle atrophy or impairment. 


Femoral arteriography for embolization of the hy- 
pogastric artery can be accomplished with a standard 
selective catheter. The use of Gelfoam sponge for per- 
manent vascular occlusion is currently popular because 
of its versatility and because it can easily be cut into 
various sizes and configurations. 

Experiments have shown that Gelfoam is absorbed 
by phagocytosis and tissue digestion, which is accom- 
plished in 20 to 45 days.! 

The potential complications of percutaneous emboli- 
zation include the well-known but fortunately uncom- 
mon risks of all angiography procedures: allergic reac- 
tion and local injury at the puncture site. There is the 
possibility of reflux of the injected particles back into 
large vessels, such as the common iliac artery, with un- 
desired peripheral embolization.? 
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University of North Carolina: Masters and 
doctoral programs 


The Department of Maternal and Child Health is 
now considering applications for admission to masters 
and doctoral programs beginning Fall, 1980. 

Federally sponsored traineeships are usually avail- 
able to qualified students. These awards include a 
monthly stipend and payment of tuition and fees. 

For more information write: Department of Mater- 
nal and Child Health, Rosenau Hall, University of 
North Carolina, Chapel Hill, North Carolina 27514. 


Second Annual Meeting of the Long Term Care 
Medical Directors 


The Long Term Care Medical Directors announce 
their Second Annual Meeting, to be held in Honolulu, 
Hawaii, October 20-22, 1979, in conjunction with the 
meeting of the American Health Care Association at 
the Sheraton Hotels. 

For information write: American Health Care Medi- 
cal Directors Association, P. O. Box 257, Wrightsville, 
Georgia 31096. 


Lalor Foundation Research Fellowship 
Program for 1980 


The Lalor Foundation has announced its 1980 pro- 
gram of postdoctorate grants for research in special 
areas of mammalian reproductive physiology. 

The Foundation will make grants up to $15,500 each 
to qualified tax-exempt institutions for conduct of ap- 
proved projects up to one year. Foreign institutions can 
in general achieve similar eligibility. 

The applicant institution has the obligation and 
freedom to make its own designation of a Lalor Fellow 
for conduct of the research from among its own per- 
sonnel or elsewhere. The Fellow designated should 
have achievement at least equivalent to the Ph.D., or 
M.D. degree. Upper age limit is 35 years. 

Applications are restricted to research projects in 
female mammalian reproductive physiology bearing 
oh: (1) early amniocentesis in fetal development or al- 
ternative approaches to detection and evaluation of 
dysgenic factors or other disabilities, congenital or en- 
vironmentally aseribed, and means toward their dis- 
position, (2) cervical and uterine physiology and phe- 
nomena of basic or potential relevancy to pregnancy 
interruption, particularly for second-trimester termi- 
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nations, sound genetics likewise counsels increased at- 
tention to research in sterilization, (3) biology and 
comparative physiology of uterine gestation in the 
marsupials as may be interrelated to pregnancy in the 
primate, including the human female. 

Forms and details for institution. application are 
available from the Lalor Foundation, 3801 Kennett 
Pike, Bldg. B-108, Wilmington, Delaware 19807. 
Deadline for filing is January 15, 1980. Appointments 
will be announced March 15, 1980. 


Gynecologic Endocrinology /Infertility 


Gynecologic Endocrinology/Infertility, a postgrad- 
uate course, organized and conducted by Case Western 
Reserve University School of Medicine, will be held at 
SawMill Creek Lodge, Huron, Ohio, on October 26-28, 
1979. 

For information write: I. Rothchild, M.D., University 
Hospitals of Cleveland, Cleveland, Ohio 44106. 


Pediatric and Adolescent Gynecology 


The Department of Obstetrics and Gynecology and 
The Page and William Black Post-Graduate School of 
Medicine of the Mount Sinai School of Medicine (City 
University of New York) announce a postgraduate 
course, Pediatric and Adolescent Gynecology, directed 
by Albert Altchek, M.D., November 29 and 30, 1979 to 
be given at the Mount Sinai Medical Center, New York, 
New York. 

Apply to: Director, The Page and William Black 
Post-Graduate School of Medicine, Mount Sinai School 
of Medicine, One Gustave L. Levy Place, New York, 
New York 10029. 


Postgraduate seminars 


The University of Miami School of Medicine, De- 
partment of Obstetricsand Gynecology, announce 
postgraduate seminars to be held in 1979 and 1980. 

1. October 20-27, 1979, Obstetrics and Gynecology Re- 
view Course, Royal Biscayne Beach Hotel and Racquet 
Club, Key Biscayne, Florida. Intensive review course in 
preparation for national board examinations. 65 hours, 
Category I. 

2. October 27-28, 1979, Obstetrics and Gynecology Pa- 
thology Course, Royal Biscayne Beach Hotel and Racquet 
Club, Key Biscayne, Flordia. 12.5 hours, Category I. 
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3. December 12-16, 1979, Obstetrics and Gyue ology Ul- 
trasound Seminar, Royal Biscayne Beach Hot-l and Rac- 
quet Club, Key Biscayne, Florida. 30 hours, Category I. 

4. January 20-25, 1980, Gynecologic Surgery Sym- 
posium, Royal Biscayne Beach Hotel and Racquet Club, 
Key Biscayne, Florida. 30 hours, Category I. 

5. February 10-15, 1980, Gynecologic Oncology Seminar, 
Royal Biscayne Beach Hotel and Racquet Club, Key 
Biscayne, Florida. 30 hours, Category I. 

6. March 2-8, 1980, Obstetrics and Gynecology Caribbean 
Seminar, location to be announced. 30 hours, Cate- 
gory I. 

7. March 12-24, 1980, Obstetrics and Gynecclogy Cruise 
Seminar, Aboard the "Doric." 42 hours, Category I. 


Information may be obtained from: Department of 


Obstetrics and Gynecology, University of Miami School 
of Medicine, P. O. Box 016960 (R- 116), Miami, Florida 
33101. Telephone: (305) 547-6944. 


Obstetric management and infant 

outcome 1979 

"Obstetric Management and Infant Outcome: Impli- 
cations for Future Mental and Physical Development, 
1979” will be presented at the Statler Hilton Hotel, 
New York, New York, on November 14, 1979. It is 
sponsored by the American Foundation fer Maternal 
and Child Health in cooperation with the International 
Childbirth Education Association. For further infor- 
mation contact: American Foundation for Maternal 
and Child Health, 30 Beekman Place, New York, New 
York 10022. 


Conception Control and Human Reproduction: 

Advanced Seminar for Physicians 

The New York University Post-Graduate Medical 
School announces a postgraduate course for physi- 
cians, "Conception Control and Human Reproduction: 
Advanced Seminar for Physicians," to be presented 
Saturday and Sunday, November 17 anc 18, 1979, at 
the NYU Medical Center, 550 First Ave, New York, 
New York. Fee is $180. Accreditation: 12 AMA Cate- 
gory I credits, 12 ACOG Formal Learnmg Cognates, 
12 AAFP prescribed credits. 

This course is directed to obstetricians and gynecol- 
ogists and to other physicians involved with family 
planning counseling. Detailed presentations and in- 
depth discussions will cover both current and future 
contraceptive methodology and new advances in the 
field of human reproduction. Potential medical prob- 
lems, complications, indications, contraindications, and 
effectiveness of various methods of birth control are 


explored. In order to achieve a better interchange of 


ideas, ample time will be provided at the end of each 
session for discussion and questions frem the audience. 
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For information contact: NYU Post-Graduate Med- 
ical School, 550 First Ave., New York, New York 
10016. Telephone: (212) 679-8745 (24 hr. telephone 
service). 


The Third Annual National Symposium 

on Aging 

The University of California, San Francisco will pre- 
sent the Third Annual National Symposium on Aging 
on November 17 and 18, 1979, at the Holiday Inn, 
Golden Gateway, San Francisco, California. 

For program information contact: University of 
California, Continuing Education Health Sciences, 94 
Kirkham, San Francisco, California 94143. Telephone: 
(415) 666-3904. For registration information contact: 
University of California, Continuing Education Health 
Sciences, 1308-3rd Ave., San Francisco, California 
94143. Telephone: (415) 666-2894. 


Ninth Obstetric Anesthesia Conference 

The Ninth Obstetric Anesthesia Conference will be 
held at the Sheraton Waikiki Hotel, Oahu, Hawaii, on 
March 30-April 5, 1980. This meeting is sponsored by 
the Department of Anesthesiology at Ohio State Uni- 
versity. 

A complete program or further information can be 
obtained by writing: John S. McDonald, M.D., De- 
partment of Anesthesiology, Ohio State University, 410 
W. 10th Ave., Columbus, Ohio, 43210. Telephone: 
(614) 422-5591. 


Dilemmas in Obstetrics 

A postgraduate course entitled “Dilemmas in 
Obstetrics" will be presented by the University of 
California, San Francisco, Department of Obstetrics 
and Gynecology, in Kauai, Hawaii, on February 16-23, 
1980. 

For further information contact: Ms. Jo Anne Bow- 
man, Department of Obstetrics and Gynecology, Uni- 
versity of California Medical Center, 1489M, San 
Francisco, California 94143. 


Modern Anesthetic Management of the 

Obstetrical Patient 

A professional symposium, "Modern Anesthetic 
Management of the Obstetrical Patient," will be held 
November 15-18, 1979, on Hilton Head Island in 
South Carolina. The course is sponsored by the De- 
partment of Obstetrics and Gynecology, Richland 
Memorial Hospital and the University of South Caro- 
lina, School of Medicine. P 

For more information and registration material côn- 
tact: Symposia Medicus, 2815 Mitchell Dr., Suite 116, 
Walnut Creek, California 94598. Telephone: (415) 
935-7889. . 
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Books received 


Clinical Psychoneuroendocrinology in Reproduc- 
tion. Proceedings of the Serono Symposia, vol. 
22. Edited by L. Carenza, P. Pancheri, and L. 
Zichella. 469 pages, illustrated. New York, 
1978, Academic Press Inc. $34.75. 

Essential Endocrinology. Julius Lee and John Lay- 
cock. 227 pages, illustrated. New York, 1979, 
Oxford University Press. $9.95 (soft cover). 

Human Ovulation. Human Reproductive Medicine, 
vol. 3. Edited by E. S. E. Hafez. 546 pages, 
illustrated. New York, 1979, North-Holland 
Publishing Company. $90.75. 

Practical Obstetrics and Gynecology. Manual of Se- 
lected Procedures and Treatments. Vaclav 
Insler and Roy Homburg. 112 pages, illus- 
trated. White Plains, New York, 1979, Albert 
J. Phiebig, Inc. $53.50. 

Reproductive Development of the Female. M. F. Ash- 
ley Montagu. 235 pages, illustrated. Littleton, 
Massachusetts, 1979, PSG Publishing Com- 
pany. $24.50. 

Stress and Survival. The Emotional Realities of Life- 
Threatening Illness. Edited by Charles A. 
Garfield. 400 pages, illustrated. St. Louis, Mis- 
souri, 1979, The C. V. Mosby Company. 
$12.95. 

The Cellular Basis of Mammalian Reproduction. 
Jonathan Van Blerkom and Pietro Motta. 252 
pages, illustrated. Baltimore, Maryland, 1979, 
Urban & Schwarzenberg. $29.50. 

The Cycling Female. Her Menstrual Rhythm. Allen 
Lein. 135 pages, illustrated. San Francisco, 
1979, W. H. Freeman & Company. $10.00 
(hard cover); $5.00 (soft cover). 

Trauma in Pregnancy. Herbert J. Buchsbaum. 308 
pages, illustrated. Philadelphia, 1979, W. B. 
Saunders Company. $22.50. 

Abnormal Fetal Growth: Biological Bases and Conse- 
quences. Report of the Dahlem Workshop, 
Berlin, February 20-24, 1978. Edited by Fred- 
erick Naftolin. 289 pages, illustrated. Berlin, 
Germany, 1978, Dahlem Konferenzen. No 
price listed. 
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Birth Defects Compendium. Second Edition. Edited 
by Daniel Bergsma. 1,222 pages, illustrated. 
New York, 1979, published for The National 
Foundation/March of Dimes by Alan R. Liss, 
Inc. $50.00. 

Breast Disease. Proceedings of an International Sym- 
posium, May 13-17, 1978. Edited by Douglas 
J. Marchant and Istvan Nyirjesy. 322 pages, 
illustrated. New York, 1979, Grune & Strat- 
ton, Inc. $19.50 

Color Atlas of Colposcopy. Hanskurt Bauer. 163 
pages, illustrated. New York, 1979, Igaku- 
Shoin Medical Publishers, Inc. $38.00. 

Essential Obstetrics and Gynaecology. A Guide for 
Postgraduates. James Willocks. 250 pages. 
New York, 1978, Churchill Livingstone. 
$12.00 (soft cover). 

Haemorrhage, Ishaemia and the Perinatal Brain. 
Karen E. Pape and J. S. Wigglesworth. 196 
pages, illustrated. Philadelphia, 1979, J. B. 
Lippincott Company. $25.00. 

Induction of Ovulation. Edited by Robert B. Green- 
blatt. 167 pages, illustrated. Philadelphia, 
1979, Lea & Febiger. $14.75. 

Mitomycin C. Current Status and New Developments. 
Edited by Stephen K. Carter and Stanley T. 
Crooke. 254 pages, illustrated. New York, 
1979, Academic Press, Inc. $20.00. 

Reversibility of Female Sterilization. Edited by I. Bro- 
sens and R. Winston. 194 pages, illustrated. 
New York, 1978, Academic Press, Inc. $15.50. 

The Diagnosis and Management of Neural Tube De- 
fects. A Scientific Meeting of the Royal Col- 
lege of Obstetricians and Gynaecologists, Oc- 
tober, 1978. Edited by J. A. Jordan and E. M. 
Symonds. 156 pages, illustrated. London, En- 
gland, The Royal College of Obstetricians and 
Gynaecologists. No price listed. 

Today's Medicine, Tomorrow's Science. Essays on 
Paths of Discovery in the Biomedical Sciences. 
Judith P. Swazey and Karen Reeds. 120 pages 
Bethesda, Maryland, 1979, United States De- 
partment of Health, Education, and Welfare, 
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United States Public Health Service, National 
Institutes of Health. DHEW Publheation No. 
(NIH) 78-244. No price listed. 

Clinical Management of Mother and Newbern. Edited 
by Gertie F. Marx. 274 pages, illustrated. New 
York, 1979, Springer-Verlag. $29.30. 

Fetal Growth in Humans. Herbert C. Miller and T. 
Allen Merritt. 180 pages, illustrated. Chicago, 
1979, Year Book Medical Publishers, Inc., 
$41.95 (soft cover). 

Genetic Disorders Among the Jewish People. Richard 
M. Goodman. 493 pages, illustrated. Balti- 
more, 1979, The Johns Hopkins University 
Press. $32.50. 

Minds, Mothers and Midwives. Joyce Prince and Mar- 
garet E. Adams. 179 pages, illustrated. New 
York, 1978, Churchill Livingstone. $10.00 
(soft cover). 

Mothering Your Unborn Baby. David W. Smith. 97 
pages, illustrated. Philadelphia, 1979, W, B. 
Saunders Company. $6.95 (soft cover). 

Pregnancy Metabolism, Diabetes and the Fetus. Ciba 
Foundation Symposium No. 63. 326 pages, il- 
lustrated. New York, 1979, Excerpta Medica 
Foundation. $39.50. 
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Recent Results in Cancer Research. Edited by G. 
Bonadonna, G. Mathé, and S. E. Salmon. 150 
pages, illustrated. New York, 1979, Springer- 
Verlag. $27.00. 

Spermatozoa Antibodies and Infertility. Proceedings 
of a Symposium on Immunological Infertility 
held on February 11, 1978, at the Institute of 
Urology, London. Edited by Jack Cohen and 
W. F. Hendry. 164 pages, illustrated. Lon- 
don, 1979, Blackwell Scientific Publications. 
$27.50. 

The Core Manual on Infectious Diseases OB/GYN. 
Second edition. Gilles R. G. Monif. 149 pages. 
Gainesville, Florida, 1979, Infectious Disease 
Inc. $6.95 (soft cover). 

Ultrasonographic Representation of Pregnancy. Atlas 
for the Practitioner in Obstetrics. H. Bayer, P. 
Prenzlau, R. Schulte, and R. Lüder. 72 pages, 
illustrated. Philadelphia, 1979, ]. B. Lippin- 
cott Company. $10.00. 

Uterine Physiology. Proceedings of a Brook Lodge 
Workshop. Edited by Emanuel A. Friedman, 
Melvin L. Noah, and Bruce A. Work, Jr. 138 
pages, illustrated. Littleton, Massachusetts, 
1979, PSG Publishing Company, Inc. $15.00. 
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BELLERGAL S... 
Composition: Each Bellergal-S Tablet 
contains: phenobarbital, USP central 
sedative (Warning: May be habit forming), 
40.0 mg; Gynergen (ergotamine tartrate, 
USP) sympathetic inhibitor, 0.6 mg; 
Bellafoline (levorotatory alkaloids of bella- 
donna, as malates) parasympathetic 
inhibitor, 0.2 mg. 


Properties and Therapeutics: Based on 
the concept that functional disorders 
frequently involve hyperactivity of both the 
sympathetic and parasympathetic nervous 
systems, the ingredients in Bellergal are 
combined to provide a balanced prepara- 
tion designed to correct imbalance of the 
autonomic nervous system. The integrated 
action of Bellergal is effected through the 
combined administration of ergotamine 
and the levorotatory alkaloids of bella- 
donna, specific inhibitors of the sympathetic 
and parasympathetic respectively, rein- 
forced by the synergistic action of pheno- 
barbital in dampening the cortical centers 


Indications: Bellergal is employed in the 
management of disorders characterized by 
nervous tension and exaggerated auto- 
nomic response: 


Menopausal disorders with hot flashes, 
sweats, restlessness and insomnia 


Cardiovascular disorders with palpitation, 
tachycardia, chest oppression and 
vasomotor disturbances 

Gastrointestinal disorders with hypermotility, 
hypersecretion, "nervous stomach, and 
alternately diarrhea and constipation 


Genitourinary — uterine cramps, etc 
Premenstrual tension 


Interval treatment of recurrent, throbbing 
headache. 


Contraindications: Peripheral vascular 
disease, coronary heart disease, hyperten- 
sion, impaired hepatic or renal function, 
sepsis, third trimester of pregnancy and 
glaucoma. Hypersensitivity to any of the 
components 


Precautions: Even though the ergotamine 
tartrate content of this product is extremely 
low and untoward effects have been rare 
and insignificant, caution should be exer- 
cised if large or prolonged dosage is 
contemplated, and physicians should be 
alert to possible peripheral vascular com- 
plications in patients highly sensitive to 
ergot. Due to presence of a barbiturate, 
may be habit forming. 


Side Effects: Blurred vision, dry mouth, 
flushing, drowsiness occur rarely 


Dosage: Bellergal-S Tablets: One in the 
morning and one in the evening. 


How Supplied: Bellergal-S Tablets (com- 
pressed, scored tablets of tricolored 
pattern: dark green, orange and light 
lemon yellow) in bottles of 100 
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NONHORMONAL therapy 


for menopausal 
vasomotor instability 


Is receiving 


renewed attention. 





BELLERGALS 








TABLETS 


Each Bellergal-S Tablet contains phenobar 
bital, USP central sedative (Warning May be 
habit forming), 40.0 mg, Gynergen® (ergota 
mine tartrate, USP) sympathetic inhibitor, 0 6 
mg. Bellafoline® (levorotatory alkaloids of bella 
donna, as malates) parasympathetic inhibitor, 
0.2 mg 


Long clinical experience has estab- 
lished the effectiveness of Bellergal-S 
Tablets in managing menopausal dis- 
orders characterized by exaggerated 
autonomic response— hot flashes, 
sweats, restlessness, and insomnia. 


Because Bellergal-S reduces autonomic 
nervous system activity, symptoms of 
vasomotor instability are eliminated or 
significantly reduced. Bellergal-S does 
not contain estrogen in any form. That's 
one reason why it is receiving renewed 
attention from physicians who wish to 
avoid the potential complications of 
estrogen therapy in vasomotor instability. 


So when estrogen 
therapy is undesirable... 
prescribe 
Bellergal-S Tablets. 


Please see prescgibing information 
on an adjoining page 
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2. She wants to space her family. 
3. She smokes. 
4. She has passed the “Pill” years. 


Freedom -intrauterine contraception is 
the most convenient of all contraceptive 
methods. 


Comffort- smallest inserter diameter of 
all IUDs. This means minimal discomfort 
during insertion. 


Lippes 
Cur? Loop” D Saf-T-Coil" Saf-T-Coil’ 


ullip) Standard) 


3.07 mm. 5.33mm. 3.76mm. 450mm. 


n "T 
<1: Cu-7 


copper contraceptive 





P 


1. She wants nonhormonal contraception. 






\ 





Security—high efficacy and relatively low 
incidence of expulsion and medical removal. 


n rs beim 7  Lippes SaFT 
rough ths of use for parous Cu 7 Loop D? . Coil' 
Pregnancy 1.9 P 2.4 
Expulsion 24, FAT) 19. 
Medical Removal 10.9 15.2 15€ 
— n A en cure Me d 


These rates are derived from separate studies conducted by different investigators in severa 
population groups. Ditferent rates have been reported from other clinical trials 








. 
References: 1. Data on file at Searle Laboratories. 2. Physicians’ Desk Reference, Medic: 
Economics Company, Oradell, N.J., 1978, pp. 1216, 1521 . 


Intrauterine contraception is not appropriate for all women. Please see complete product 
information prior to use. A brief summary of product information appears on the next pag 
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Description: The plastic component of the Cu-7 is composed of pharmaceutical grade polypropylene 
homopolymer with barium sulfate added to render it radiopaque. Its snape approximates the number 7. 
It is substantially smaller than previously available intrauterine devices; the vertical dimension 
measures 36 mm. and the horizontal, 26 mm 

Coiled around the vertical limb is a pure. virgin electrolytic copper wire providing approximately 
200mm? of exposed copper surface area. A retrieval thread is fastened to tne free end of the vertical 
limb of the Cu-7. 

The Cu-7 is Supplied with a simple tubular polypropylene inserter. All components are sterile 


Mode of Action: Available data indicate that the contraceptive effectiveness of the Cu-7 is enhanced 
by a minute quantity of copper released continuously from the coiled copper into the uterine cavity. 

The exact mechanism by which metallic copper enhances the contraceptive effect of an IUD has not 
been conclusively demonstrated. Various hypotheses have been advanced, the most common being 
that copper placed in the uterus interferes with enzymatic or other processes that regulate blastocyst 
implantation. 

Animal studies suggest that copper may play an additional role by reduction of sperm transport 
within the uterine environment 


Indication and Usage: The Cu-7 is indicated for contraception 


Contraindications; The Cu-7 should not be inserted when any of the following conditions exist: preg- 
nancy or suspicion of pregnancy: abnormalities of the uterus resulting in distortion of the uterine cavity: 
acute pelvic inflammatory disease or a history of repeated pelvic inflammatory disease: postpartum 
endometritis or infected abortion in the past three months: known or suspected uterine or cervical 
disease such as hyperplasia or carcinoma including unresolved, abnormal "Pap" smear; vaginal bleed- 
ing of unknown etiology: untreated acute cervicitis until infection is controlled; diagnosed Wilson's 
disease: known or suspected allergy to copper; previous ectopic pregnancy. and significant anemia 


Warnings 
1. Pregnancy’ ʻa) Long-term effects. The long-term effects on the offspring of the presence of copper 
in the uterus when pregnancy occurs with the Cu-7 are unknown 

(b) Septic abortion Reports have indicated an increased incidence of septic abortion associated in 
some instances with septicemia, septic shock and death in patients becoming pregnant with an IUD 
in place. Most of these reports have been associated with the mid-trimester of pregnancy. In some 
Cases, the initial symptoms have been insidious and not easily recognized. If pregnancy should occur 
with a Cu-7 in situ, the Cu-7 should be removed if the thread is visible or, if removal proves to be or 
would be difficult. interruption of the pregnancy should be considered and offered to the patient as an 
option, bearing in mind that therisks associated with an elective abortion increase with eres age. 

(c) Continuation of pregnancy If the patient chooses to continue the pregnancy and the Cu-7 remains 
in situ, she must be warned of the increased risk of spontaneous abortion and the increased risk of 
sepsis, including death. The patient must be closely observed and she must be advised to report 
immediately all abnormal symptoms, such as flu-like syndrome, fever, abdominal cramping and pain 
bleeding. or vaginal discharge, because generalized symptoms of septicemia may be insidious 


2. Ectopic pregnancy: (a) A pregnancy which occurs with an IUD in situ is more likely to be ectopic than 
a pregnancy occurring without an IUD. Therefore, patients who become pregnant while using a Cu-7 
should be carefully evaluated for the possibility of an ectopic pregnancy. 

(b) Special attention should be directed to patients with delayed menses, slight metrorrhagia and/or 
unilateral pelvic pain. and to those patients who wish to interrupt a pregnancy occurring in the presence 
of a Cu-7. to determine whether ectopic pregnancy has occurred 


3. Pelvic infection An increased risk of pelvic inflammatory disease associated with the use of IUDs 
has been reported. While unconfirmed. this risk appears to be greatest for young women who are 
nulliparous and/or who have a multiplicity of sexual partners. Salpingitis can result in tubal damage 

and occlusion. thereby threatening future fertility. Therefore. it is recommended that patients be taught 
to look for symptoms of pelvic inflammatory disease. The decision to use an IUD in a particular case 
n be maor by the physician and patient with the consideration of a possible deleterious effect on 
uture fertility. 

Pelvic infection may occur with a Cu-7 in situ and at times result in the development of tubo-ovarian 
abscesses or general peritonitis The symptoms of pelvic infection include: new development of men- 
strual disorders (prolonged or heavy bleeding), abnormal vaginal discharge, abdominal or pelvic pain, 
dyspareunia, fever. The symptoms are especially significant if they occur following the first two or 
three cycles after insertion. Appropriate aerobic and anaerobic bacteriologic studies should be done 
and antibiotic therapy initiatec promptly. If the infection does not show marked clinical improvement 
within 24 to 48 hours. the Cu-7 should be removed and the continuing treatment reassessed on the 
basis of the results of culture and sensitivity tests 


4 Embedment Partial penetration or lodging of the Cu-7 in the endometrium or myometrium can result 
in a difficult removal. This may occur more frequently in smaller uteri. (See removal instructions.) 


5. Pertoration Partial or total perforation of the uterine wall or cervix may occur with the use of theCu-7. 
usually during insertions into patients sooner than two months after abortion or delivery or in uterine 
cavities too small for the Cu-7 The possibility of perforation must be kept in mind during insertion and 
at the time of any subsequent examination. If perforation occurs, laparotomy or laparoscopy should be 
performed as soon as medically feasible and the Cu-7 removed Abdominal adhesions, intestinal pene- 
tration. intestinal obstruction. and local inflammatory reaction with abscess formation and erosion of 
adjacent viscera may result if the Cu-7 is left in the peritoneal cavity 


6. Medical diathermy The use of medical diathermy (short-wave and microwave) in a patient with a 
metal-contaming [UD may cause heat injury to the surrounding tissue. Therefore. medical diathermy 
10 the abdominal and sacral areas should not be used on patients using a Cu-7. 


7. Effects of copper Additional amounts of copper available to the body from the Cu-7 may precipitate 
m X3 11 women with undiagnosed Wilson's disease. The incidence of Wilson s disease is ! 
in 


Precautions 

1. Patient counseling. Prior to the insertion the physician, nurse. or other trained health professional 
must provide the patient with the Patient Brochure. The patient should be given the opportunity to read 
the brochure and discuss fully any questions she may have concerning the Cu-7 as well as other 
methods of contraception 


2 Patient evaluation and clinical considerations a) A complete medical history should be obtained 
to determine conditions that might influence the selection of an IUD. A physical examination should 


include a pelvic examination. ‘Pap’ smear. gonorrhea culture and. if indicated. appropriate tests for 
other forms of venereal disease. The physician should determine that the patient is not pregnant 

(b) The uterus should be carefully sounded prior to the insertion to determine the degree of patency 
of the endocervical canal and the internal os, and the direction and depth of the uterine cavity. Exercise 
care to avoid perforation with the sound. DO NOT USE THE Cu-7 INSERTION INSTRUMENT AS A 
SOUND. In occasional cases, severe cervical stenosis may be encountered. Do not use excessive 
force to overcome this resistance 
.. (ci The uterus usually sounds to a depth of 6 to 8 cm. Insertion of a Cu-7 into a uterine cavity measur- 
ing less than 6.5 cm. by sounding may increase the incidence of pain, bleeding, partial or complete 
expulsion. perforation, and possibly pregnancy. 

(d) To reduce the possibility of insertion in the presence of an existing undetermined pregnancy, the 
optimal time for insertion is the latter pagt of the menstrual flow or one or two days thereafter. The Cu-7 
should not be inserted post partum or post abortion until involution of the uterus is complete. The inci- 
dence of perforation and expulsion is greater if involution is not complete. 

It is. however, necessary to place the Cu-7 as high as possible within the uterine cavity to help 
avoid partial or complete expulsion that could result in pregnancy. 

Since the Cu-7 represents a different design in intrauterine contraception, physicians are cautioned 

ethat it is imperative for them to become thoroughly familiar with the instructions for use before attempt- 
ing placement of the Cu-7. 
* (e)lUDs should be used with caution in those patients who have an anemia or a history of menorrhagia 
or hypermenorrhea. Patients experiencing menorrhagia and/or metrorrhagia following IUD insertion 
may be at risk for the development of hypochromic microcytic anemia. Also, IUDs should be used with 
caution in patients receiving anticoagulants or having a coagulopathy. 


(f) Syncope, bradycardia or other neurovascular episodes may occur during insertion or removal of 
IUDs. especially in patients with a previous disposition to these conditions. 

(g) Patients with valvular or congenital heart disease are more prone to develop subacute bacterial 
endocarditis than patients who do not have valvular or er heart disease. Use of an IUD in these 
Patients may represent a potential source of septic emboli 

(h) Use of an IUD in those patients with acute cervicitis should be postponed until proper treatment 
has cleared up the infection. 

(i) Since the Cu-7 may be partially or completely expelled, patients should be reexamined and evalu- 
ated shortly after the first postinsertion menses, but definitely within three months after insertion. 
Thereafter annual examination with appropriate medical and laboratory evaluation should be carried 
out. The Cu-7 should be replaced every three years. 

(j) The patient should be told that some bleeding or cramps may occur E the first few weeks 
after insertion, but if these symptoms continue or are severe she should report them to her physician. 
She should be instructed on how to check after each menstrual period to make certain that the thread 
still protrudes from the cervix and cautioned that there is no contraceptive protection if the Cu-7 has 
been expelled. She should also be cautioned not to dislodge the Cu-7 by pulling on the thread. If a partial 
expulsion occurs, removal is indicated and a new Cu-7 may be inserted The patient should be told to 
return within three years for removal of the Cu-7 and for replacement if desired 

(k) A copper-induced urticarial allergic skin reaction may develop in women using a copper-contain- 
ing IUD. If Heel such an allergic response occur. the patient should be instructed to tell the 
consulting physician that a copper-containing device IS being used 

(I) The Cu-7 should be removed for the following medical reasons menorrhagia and/or metrorrhagia 
producing significant anemia; uncontrolled pelvic infection: intractable pain often aggravated by inter- 
course, dyspareunia; pregnancy. if the thread is visible: endometrial or cervical malignancy; uterine or 
cervical perforation: or any indication of partial expulsion. 

(m) If the retrieval thread cannot be visualized it may have retracted into the uterus or have been 
broken off, or the Cu-7 may have been expelled. Localization usually may be made by feeling with a 
probe; if not, x-ray or sonography can be used. When the physician elects to recover a Cu-7 with the 
thread not visible, the removal instructions should be considered. 

(n) If any patient with a Cu-7 suddenly develops overt clinical hepatitis or abnormal liver function 
tests. appropriate diagnostic procedures should be initiated 


Adverse Reactions: Perforations of uterus and cervix have occurred. Perforation into the abdomen has 
been followed by abdominal adhesions, intestinal penetration. intestinal obstruction, local inflam- 
matory reaction with abscess formation and erosion of adjacent viscera, Pregnancy has occurred with 
the Cu-7 in situ and when the Cu-7 has been partially or completely expelled. 

The incidence of spontaneous abortion. when conception occurs with intrauterine devices in situ, 
appears to be increased over that in unprotected women. Insertion cramping, usually of no more than a 
few seconds duration, may occur; however. some women may experience residual cramping for several 
hours or even days. Intermenstrual spotting or bleeding or prolonged or increased menstrual flow 
may occur 

Pelvic infection including salpingitis with tubal damage or occlusion has been reported. This may 
result in future infertility Complete or partial expulsion of the Cu-7 may sometimes occur. particularly 
in those patients with uteri measuring less than 6.5 cm. by sounding. Urticarial allergic skin reaction 
may occur. The following complaints have also been reported with IUDs although their relation to the 
Cu-7 has not been established: amenorrhea or delayed menses, backaches, cervical erosion, cystic 
masses in the pelvis, vaginitis, leg pain or soreness, weight loss or gain, nervousness, dyspareunia, 
cystitis, endometritis, septic abortion, septicemia, leukorrhea, ectopic pregnancy. difficult removal, 
uterine embedment, anemia, pain, neurovascular episodes including bradycardia and syncope sec- 
ondary to insertion. dysmenorrhea, and fragmentation of the IUD 


Directions for Use: The Cu-7 is to be placed within the uterine cavity. See the Procedure for Insertion 
for two insertion techniques. 

The small diameter of the Cu-7 facilitates easy insertion in nulligravidous and nulliparous. as well 
as parous women. The optimal time of insertion is during the latter part of the menstrual flow or one or 
two days thereafter. The cervical canal is relatively more patent at this time, and there is little chance 
that the patient may be pregnant 

Present information indicates that efficacy is retained for 36 months. There is no evidence that con- 
traceptive efficacy decreases with time up to three years of use. but until adequate data indicating a 
longer effective life become available. the Cu-7 must be removed within 36 moriths from the date of 
insertion and a new one inserted if desired. If partial expulsion occurs, removal is indicated, and a new 
Sag be inserted. Removal of the Cu-7 may also be indicated in the event of heavy or persistent 

eding 

The physician should become thoroughly familiar with the instructions for use before attempting 
insertion or removal of the Cu-7. 


Clinical Efficacy: In clinical trials of the Cu-7 conducted by Searle Laboratories. use effectiveness 
was determined as follows for parous and nulliparous women, as tabulated by the life table method. 
(Rates are expressed as cumulative events per 100 women through 12, 24, and 36 months of use.) 

This experience encompasses 387.131 woman-months of use, including 12 months for 11 517 
women, 24 months for 7,895, and 36 months for 3,661 


12 Months 24 Months 36 Months 
Parous Nulliparous Parous Nulliparous | Parous Nulliparous 
Pregnancy 19 17 29 26 34 34 


How Supplied . 
Available in cartons of 6. 30 and 100 sterile units (Cu-7 with an inserter) and sufficient patient leaflets 
and identification cards 


Please see complete product labeling for additional information. including insertion and removal 
instructions. 


Searle Laboratories 
— Division of Searle Pharmaceuticals Inc 


Box 5110, Chicago. Illinois 60680 
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A lot less than everyone once thought. Just a few years ago, a 50-mcg 
dosage was considered low. Today, there's an effective combination oral 
contraceptive containing 30 mcg of estrogen: Loestrin 1.5/30. 

In spite of a 40% reduction in the dose of estrogen, efficacy of Loestrin 
1.5/30 is considered comparable to that of combination oral contracep- 
tives containing higher levels of estrogen. 

Irregular bleeding is somewhat more frequent with 
Loestrin 1.5/30 than with combinations containing larger 
doses of estrogen. With continued use, however, the 
frequency decreases. 

And if you're concerned about your patients' intake 
ofestrogen over an extended period of time, Loestrin 
1.5/30 contains 30 mcg of ethinyl estradiol, so 
petient exposure to estrogen is reduced. 


LOESTRIN 15/30 


(15 mg norethindrone acetate and 
30 mcg ethinyl estradiol tablets, USP) 


aasi . a30-mcg alternative to higher estrogen 


mammalian ovulation. 

Copyright ©1971, by 

Cine-Science Co., Ltd., 

Japan. See opposite page for prescribing information. 








Brief Summary of Prescribing Information 
LOESTRIN® 1.5/30 
(1.5 mg norethindrone acetate and 30 mcg ethinyl estradiol tablets, USP) See section under 
Special Notes on Administration and How Supplied 
DESCRIPTION 
Loestrin 1.5/30 Products are progestogen-estrogen combinations 
INDICATION AND USAGE 
Loestrin 1.5/30 Products are indicated for the prevention of pregnancy in women who elect to 
use oral contraceptives 

In clinical trials with Loestrin 1.5/30 involving 17.139 therapy cycles, there was a pregnancy 
rate of 0.49 per 100 woman years. 
Dose-related risk of thromboembolism from oral contraceptives: Studies have shown à 
positive association between the dose of estrogens in oral contraceptives and the risk of 
thromboembolism. It is prudent and in keeping with good principles of therapeutics to minimize 
exposure to estrogen. The oral contraceptive prescribed for any given patient should be that 
product which contains the least amount of estrogen that is compatible with an acceptable 
pregnancy rate and patient acceptance 
CONTRAINDICATIONS 

1, Thrombophlebitis or thromboembolic disorders 

2.A past NON of deep-vein thrombophlebitis or thromboembolic disorders 

3. Cerebral vascular or coronary artery disease 

4. Known or suspected carcinoma of the breast 

5. Known or suspected estrogen-dependent neoplasia 

6. Undiagnosed abnormal gen ta! bleeding 

7. Known or suspected pregnancy (See No. 5 under WARNINGS.) 
WARNINGS 


Cigarette smoking increases the risk of serious cardiovascular side effects from 
oral contraceptive use. This risk increases with age and with heavy smoking (15 or 
more cigarettes per day) and is quite marked in women over 35 years of age. 
Women who use oral contraceptives should be strongly advised not to smoke. 





The use of oral contraceptives is associated with increased risk of several serious 
conditions including thromboembolism, stroke, myocardial infarction, hepatic adenoma, 
gallbladder disease. and hypertension Practitioners prescribing oral contraceptives 
should be familiar with the following information relating to these risks. 


1. Thromboembolic Disorders and Other Vascular Problems: An increased risk of thromboem- 
bolic and thrombotic disease associated with the use of oral contraceptives is well- 
established Studies have demonstrated an increased risk of fatal and nonfatal venous throm- 
boembolism and stroke, both hemorrhagic and thrombotic 
Cerebrovascular disorders: In a collaborative study in women with and without predisposing 
causes, it was estimated that the risk of hemorrhagic stroke was 2.0 times greater in users than 
nonusers, and the risk of thrombotic stroke was 4.0 to 9.5 times greater 
Myocardial infarction: An increased risk of myocardial infarction associated with oral 
contraceptives has been reported confirming a previously suspected association. These 
studies found that the greater the number of underlying risk factors (cigarette smoking, 
hypertension, hypercholesterolemia, obesity, diabetes, history of preeclamptic toxemia) for 
coronary artery disease, the higher the risk of developing myocardial infarction, regardless of 
whether the patient was an oral contraceptive user or not Oral contraceptives, however, were 
found to be a clear additional risk factor 

It has been estimated that users who do not smoke (smoking is considered a major predis- 
posing condition to myocardial infarction) are about twice as likely to have a fatal myocardial 
infarction as nonusers who do not smoke. Oral contraceptive users who are smokers have 
about a fivefold increased risk of fatal infarction compared to users who do not smoke. but 
about a tenfold to twelvefold increased risk compared to nonusers who do not smoke The 
amount of smoking is also an important factor. 

Risk of dose: In an analysis of data, British investigators concluded that the risk of throm- 
boembolism including coronary thrombosis is directly related to the dose of estrogen used in 
oral contraceptives; however, the quantity of estrogen may not be the sole factor involved. 
Estimate of excess mortality from circulatory diseases: The risk of diseases of the circula- 
tory system is concentrated in older women, in those with a long duration of use, and in ciga- 
rette smokers 

A study of available data from a variety of sources concluded that the mortality associated 
with all methods of birth control is low and below that associated with childbirth, with the 
exception of oral contraceptives in women over 40 who smoke 

The risk of thromboembolic and thrombotic diseases associated with oral contraceptives 
increases with age after approximately age 30 and, tor myocardial infarction, is further 
increased by hypertension, hypercholesterolemia, obesity, diabetes, or history of preeclamptic 
toxemia, and especially by cigarette smoking 

The physician and the patient should be alert to the earliest manifestations of thromboem- 
bolic and thrombotic disorders. Should any occur or be suspected, the drug should be 
discontinued immediately 

A fourfold to sixfold increased risk of postsurgery thromboembolic complications has been 
reported in users. If feasible, oral contraceptives should be discontinued at least four weeks 
before surgery of a type associated with an increased risk of thromboembolism or prolonged 
immobilization 

2. Ocular lesions: Neuro-ocular lesions, such as optic neuritis or retinal thrombosis, have 
been associated with the use of oral contraceptives. Discontinue the oral contraceptive if there 
is unexplained sudden or gradual, partial, or complete loss of vision, onset cf proptosis or 

diplopia; papilledema; or retinal vascular lesions 

3. Carcinoma: Long-term continuous administration of estrogen in certain animal species 
increases the frequency of carcinoma of the breast, cervix, vagina, and liver. 

In humans, an increased risk of endometrial carcinoma associated with the prolonged use of 
exogenous estrogen in postmenopausal women has been reported. However, there is no 
evidence suggesting increased risk of endometrial cancer in users of conventional combina- 
tion or progestogen-only oral contraceptives 

Studies found no evidence of increase in breast cancer in women taking oral contraceptives; 
however. an excess risk in users with documented benign breast disease was reported 

There is no confirmed evidence of an increased risk of cancer associated with oral contra- 
ceptives. Close clinical surveillance of users is, nevertheless, essential In cases of un- 
diagnosed persistent or recurrent abnormal vaginal bleeding, appropriate diagnostic measures 
should be taken to rule out malignancy Women with a strong family history of breast cancer. or 
who have breast nodules. fibrocystic disease, or abnormal mammograms, should be monitored 
with particular care 

4. Hepatic Tumors: Benign hepatic adenomas have been found to be associated with oral 
contraceptives. Because hepatic adenomas may rupture and may cause death through 
intra-abdominal hemorrhage. they should be considered in women presenting abdominal pain 
and tenderness, abdominal mass, or shock. 

A few cases of hepatocellular carcinoma have been reported in women taking oral contra- 
ceptives. The relationship of these drugs to this type.of malignancy is not known at this time 

5. Usage in or Immediately Preceding Pregnancy, Birth Defects in Offspring. and Malignancy in 
Female Offspring: During early pregnancy. female sex hormones may seriously damage the 
offspring 

An increased risk of congenital anomalies. including heart defects and limb defects, has 
been reported with the use of oral contraceptives in pregnancy. 

There is some evidence that triploidy and possibly other types of polyploidy are increased 
among abortuses from women wo become pregnant soon after ceasing oral contraceptives 

Pregnancy should be ruled out before continuing an oral contraceptive in any patient who 
has missed two consecutive menstrual periods. If the patient has not adhered to the schedule, 
the possibility of pregnancy should be considered at the time of the first missed period, and oral 
contraceptives should be withheld until pregnancy has been ruled out. If pregnancy is con- 
firmed, the patient should be apprised of the potential risks to the fetus and the advisability of 
continuaticn of the pregnancy should be discussed 


Women who discontinue oral contraceptives with the intent of becoming pregnant should 
use an alternate form of contraception for a period of time before attempting to conceive 

Administration of progestogen-only or progestogen-estrogen combinations to induce 
withdrawal bleeding should not be used as a test of pregnancy 

6. Galibladder Disease: Studies report an increased risk of surgically confirmed gallbladder 
disease in users of oral contraceptives. 

7. Carbohydrate and Lipid Metabolic Effects: Because decreased glucose tolerance has been 
observed in a significant percentage of patients, prediabetic and diabetic patients should be 
carefully observed while receiving oral contraceptives. 

An increase in triglycerides and total phospholipids has been observed 

B. Elevated Blood Pressure. An increase in blood pressure nas been reported in patients 
receiving oral contraceptives. The prevalence in users increases with longer exposure, Age is 
also strongly correlated with development of hypertension. Women who previously have had 
hypertension during pregnancy may be more likely to develop elevation of blood pressure 

9 Headache. Onset or exacerbation of migraine or development of headache of anew 
pattern which is recurrent, persistent, or severe, requires discontinuation of oral contraceptives. 

10. Bleeding Irregularities. Breakthrough bleeding, spotting, and amenorrhea are frequent i 
reasons for patients discontinuing oral contraceptives. In breakthrough bleeding, nonfunctional 
causes should be borne in mind. In undiagnosed abnormal bleeding from the vagina, adequate 
diagnostic measures are indicated to rule out pregnancy or malignancy. 

Women with a past history of oligomenorrhea or secondary amenorrhea. or young women 
without regular cycles should be advised that they may have a tendency to remain anovulatory 
or to become amenorrheic after discontinuation of oral contraceptives 

11. Ectopic Pregnancy: Ectopic as well as intrauterine pregnancy may occur in contraceptive 
failures 

12. Breast Feeding: Oral contraceptives may interfere with lactation. Furthermore, a small 
fraction of the hormonal agents in oral contraceptives has been identified in the milk of mothers 
receiving these drugs 
PRECAUTIONS 

1. A complete medical and family history should be taken prior to the initiation of oral 
contraceptives. The pretreatment and periodic physical examinations should include special 
reference to blood pressure, breasts, abdomen, and pelvic organs, including Papanicolaou 
smear and relevant laboratory tests. As a general rule, oral contraceptives should not be | 
prescribed for longer than one year without another examination. 

2. Preexisting uterine leiomyomata may increase in size d 

3. Patients with a history of psychic depression should be carefully observed and the drug ra 
discontinued it depression recurs to a serious Gegree 

4. Oral contraceptives may cause fluid retention and should be prescribed with caution, and x 
only with careful monitoring, in patients with conditions which might be aggravated 4 

5. Patients with a past history of jaundice during pregnancy have an increased risk of | 
recurrence of jaundice. If jaundice develops, the medication should be discontinued 

6. Steroid hormones may be poorly metabolized and should be administered with caution in 
patients with impaired liver function. 

7, Users may have disturbances in normal tryptophan metabolism, which may resultina < 
relative pyridoxine deficiency. 

8. Serum folate levels may be depressed. 

9 The pathologist should be advised of oral contraceptive therapy when relevant specimens 
are submitted ? 

10. Certain endocrine and liver function tests and blood components may be affected. 

(a) Increased sultobromophthalein retention. (b) Increased prothrombin and factors VII, VIII, 

IX. and X; decreased antithrombin 3; increased norepinephrine-induced platelet aggregability. 

(c) Increased thyraid-binding globulin (TBG) leading to increased circulating total thyroid 

hormone. (d) Decreased pregnanediol excretion. (e) Reduced response to metyrapone test 

Drug interactions: Reduced efficacy and increased incidence of breakthrough bleeding have | 
been associated with concomitant use of rifampin and an association has been suggested with 
barbiturates, phenylbutazone. phenytoin sodium, and ampicillin 

ADVERSE Ri ONS ! 
An increased risk of the following serious adverse reactions has been associated with oral fy 
contraceptives 

Thrombophlebitis; Pulmonary embolism; Coronary thrombosis; Cerebral thrombosis; 

Cerebral hemorrhage: Hypertension, Gallbladder disease; Benign hepatomas, Congenital 
anomalies t 

There ıs evidence of an association between the following conditions and the use of oral 
contraceptives, although additional confirmatory studies are needed. Mesenteric thrombosis, 

Neuro-ocular lesions, eg, retinal thrombosis and optic neuritis. r 

The following adverse reactions have been reported in patients receiving oral contraceptives . . 
and are believed to be drug-related: Nausea and/or vomiting, usually the most common 
adverse reactions. occur in approximately 10 percent or less of patients during the first cycle, 

Other reactions, as a general rule, are seen much less frequently or only occasionally: gastroin- 
testinal symptoms: breakthrough bleeding, spotting; change in menstrual flow, dysmenor- 

thea. amenorrhea during and after treatment; temporary infertility after discontinuance of 
treatment. edema; chloasma or melasma: breast changes, change in weight: change in 

cervical erosion and cervical secretion; possible diminution in lactation when given immedi- 

ately post partum, cholestatic jaundice, migraine. increase in size of uterine leromyomata, rash ~. 
(allergic): mental depression, reduced tolerance to carbohydrates; vaginal candidiasis, 

change in corneal curvature, intolerance to contact lenses 

Tne following adverse reactions have been reported and the association has been neither 4 
confirmed nor refuted. i 

Premenstrual-like syndrome: cataracts. changes in libido; chorea, changes in appetite; 
cystitis-like syndrome; headache; nervousness, dizziness; hirsutism, loss of scalp hair; 5 
erythema multiforme; erythema nodosum; hemorrhagic eruption. vaginitis, porphyria 
Special Notes on Administration 
Loestnn 1.5/30 (1.5 mg norethindrone acetate and 30 mcg ethinyl estradiol tablets, E 
USP) — Menstruation usually begins two or three days. but may begin as late as the fourth or ^£ 
fifth day, after discontinuing medication y 

Loestrin [Fe] 1.5/30 — Menstruation usually begins two or three days, but may beginaslateas — 
the fourth or fifth day, after the brown ferrous fumarate tablets have been started ^j 

Because of the relatively low estrogenic content, Loestrin 15/30 :s not a good cyclic regula- 1- 
tor, There are patients whose inherent hormone balance will require larger amounts of estrogen — 
than that contained in Loestrin 1.5/30 to achieve cyclic regularity. These patients experience 
altered bleeding patterns, which do not conform to treatment schedules 

The physician should be alert to the fact that the irregular bleeding patterns could mask 
bleeding from organic cause. and appropriate diagnostic measures should be taken if the 
bleeding persists or continues after changing to a higher estrogen-content product 

After several months, bleeding may be reduced to a virtual absence; reduced flow may bea 
result of medication and not incicative of pregnancy 
HOW SUPPLIED ! 
Loestrin 1.5/30 s available in compacts each containing 21 green tablets and 7 brown 
tablets. Each green tablet contains 1.5 mg of norethindrone acetate and 30 mcg of ethinyl 
estradiol. Each brown tablet contains 75 mg of ferrous fumarate Available in packages of five 
compacts and packages of five refills 
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"...it has long been recognized that anxiety, tension, agitation, and apprehension are all capable 
of increasing pain perception...” 
Halpern L M: Anxiety and pain in postoperative patients. Hospital Practice (special report), January 1977, pp 31 
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. — reduces the anxiety component of pain 
— permits reduction in narcotic dosage 
—controls emesis 





Please see Brief Summary on following page for contraindications, precautions and adverse reactions. 
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OBSTETRICS & 
GYNECOLOGY 


Assistant Professor 
board certified 
or board eligible 
in Obstetrics 
& Gynecology. 


Equal Opportunity/ Affirmative Action Employer 


Contact 
Charles H. Hendricks, M.D., 
Chairman, Department of 

Obstetrics and Gynecology, 
University of North Carolina 

School of Medicine, 

Chapel Hill, 
North Carolina 27514 





POSITION AVAILABLE 


REPRODUCTIVE 
ENDOCRINOLOGY 


Assistant Professor 
Minimum requirements: 
board certified or board 
eligible in Obstetrics and 

Gynecology and two years 

fellowship in 
Reproductive Endocrinology. 
Equal Opportunity/Affirmative Action Employer 


Contact 

Charles H. Hendricks, M.D., 

Chairman, 
Department of Obstetrics 
and Gynecology, 
University of North Carolina 
School of Medicine, 
Chapel Hill, 
North Carolina 27514 











AUTHORS! 


For you . . . a new book that contains 
virtually everything you want 
to know about 


THE SCIENTIFIC JOURNAL: 
EDITORIAL POLICIES AND 
PRACTICES 


Guidelines for Editors, Reviewers, 
and Authors 


In 1665 the first scholarly journal was published in 
France. Since that time, there has been no one 
source of editorial guidelines for journal editors. 
This new book now provides you with such a 
source. 


YOU DECIDE YOUR OWN APPROACH! 


Presenting the advantages and disadvantages of 
each specific decision, eminent editors offer you 
various recommendations, discussions, and opin- 
ions concerning the problems you may encounter: 





"Because we are aware that there is no ‘right’ 
policy on most editorial matters, we have tried 
not to prescribe rules, but have, instead, 
explored various facets of the problems that 
confront the editor in his daily work.” 


The book is divided into two general sections: 
editorial policies, which usually require major 
decisions; and editorial practices, which involve 
minor decisions, often about format or mechanical 
style. You'll find essays exploring: the manuscript 
reviewing system; special types of manuscripts 
(abstracts, transactions, solicited manuscripts, 
book reviews). You’ll value chapters which cover: 
information for authors; copyright; errata; refer- 
ences cited; copy-editing; journal cover; etc. 


From "the purpose of scientific journals" to 
"binding practices," this new book contains 
virtually everything you want to know as editor, 
reviewer, or author. See for yourself! 


By Lois DeBakey, Ph.D. In collaboration with: Paul F. 
Cranefield, M.D., Ph.D.; Ayodhya P. Gupta, M.D.; Franz 
J. Ingelfinger, M.D.; Robert J. Levine, M.D.; Robert H. 
Moser, M.D.; J. Roger Porter, Ph.D.; and F. Peter 
Woodford, Ph.D. August, 1976. 128 pages, 6" x 9". 
Price, $12.50. 


Please send me on 30-day approval THE SCIENTIFIC 
JOURNAL: EDITORIAL POLICIES AND PRACTICES. 
Price, $12.50. 

O Bill me O Master Charge # 

Payment enclosed 
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Meet Lieutenant Colonel 
Maria Esposito: "Some doctors in 
civilian life think that the Army is 
rigid andinflexible.Ihavenot found 
it to be that way. I've found Army 
Medicine to be very flexible. The 
Army was very human to me when 
t came to my first assignment. In 
fact, they bent over backwards to 
assign me to an area of my choice 
“As I see it, the Army has 
enhanced my career as a profes- 
sional The array of illnesses that 
we deal with, I believe, prepares an 
Army Doctor for anything in life. 
“On the practical.side, 
you re able for the most part to 
practice your specialty. That's 
«important. Presently, l'm involved 





DUR ID 
NEEDS A CH 


with training residents and teach- 
ing. I also see private patients. At 
the same time, I'm learning ad- 

ministrative skills 

"I don't think I would get 
this kind of varied experience in 
civilian practice 

"The Army is very aware of 
those kinds of things that are going 
to keep physicians in, but they 
also want the physician to know 
that they are going to be able to 
keep up their skills in their field of 
expertise and in their practice” 

The Army Medical Depart- 
ment represents the largest com- 
prehensive system of health care in 
the United States and offers unique 
advantages to the student, resi- 





A 





OF ARMY MEDICINE 
ECKUP, 


dent, and practicing physician 

As an Army Officer, you will 
receive substantial compensation, 
an extensive annual paid vacation, 
and participate in a remarkable 
non-contributory retirement plan 

For more information, write 
Army Medical Opportunities, PO 
Box 888 Mt. Vernon, NY. 10550 





Name 11JGWH15109* 








State Zip Code 





Home Phone Business Phone 


Army Medicine. The practice that's practically all medicine. 
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PACIFIC 


Family Health Program, a leading Southe-n 
California based HMO, is seeking a Board-certified 
Obstetrician/Gynecologist for its Guam medicl 
facility. 


Family Health Program offers a challenging future n 
a progressive medical climate, with excellent salar;, 
Six weeks paid vacation, malpractice coverage, 
automobile, life & disability insurance, and a 
comprehensive retirement program. 


The tropical blue waters of this South Pacific islard 
and its natural beauty offer unlimited opportunity 
for fishing, scuba, sailing, or just the enjoyment ef 
nature at its best. 


For more information about this exciting 
opportunity, write or call collect: 
George Weeman - Professional Staffing 
(213) 421-4512 


(C[H]| FAMILY HEALTH PROGRAM 


I d 
ane Long Beach, California 90815 


A Qualified HMO 








Changing Your 
Address... 


WHEN YOU MOVE, PLEASE: 


(1) Notify us to change your 


address—allow us six weeks 
to make the change. 


Mention the name of this 
Journal. (We publish 
thirteen periodicals). 


Give us your old address. 
If possible, return the ad- 
dressed portion of the en- 
velope .in which we sent 
your last copy. 


Give us your new address— 
complete — including the 
Zip code number. 


Please print your name and 
address. 


Thank You! 


CIRCULATION DEPARTMENT 
The C. V. Mosby Company 
11830 Westline Industrial Dr. 


St. Louis, Mo. 63141 
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in addition to those listed on the front cover 
the Journal is the official publication 
of the following societies 


NEW YORK OBSTETRICAL SOCIETY 
OBSTETRICAL SOCIETY OF PHILADELPHIA 
BROOKLYN GYNECOLOGICAL SOCIETY 

ST. LOUIS GYNECOLOGICAL SOCIETY 
NEW ORLEANS GYNECOLOGICAL AND OBSTETRICAL SOCIETY | 
THE OBSTETRICAL AND GYNECOLOGICAL SOCIETY OF MARYLAND 
CHICAGO GYNECOLOGICAL SOCIETY 

CINCINNATI OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
WASHINGTON GYNECOLOGICAL SOCIETY 

PITTSBURGH OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
BOSTON OBSTETRICAL SOCIETY 


LOUISVILLE OBSTETRICAL AND GYNECOLOGICAL SOCIETY 


SEATTLE GYNECOLOGICAL SOCIETY " 
ALABAMA ASSOCIATION OF OBSTETRICIANS AND GYNECOLOGISTS 
AKRON OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
KANSAS CITY GYNECOLOGICAL SOCIETY 
CENTRAL NEW YORK ASSOCIATION OF GYNECOLOGISTS 
AND OBSTETRICIANS 
NEW JERSEY OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
IOWA OBSTETRIC AND GYNECOLOGIC SOCIETY | 
THE TEXAS ASSOCIATION OF OBSTETRICIANS AND GYNECOLOGISTS 4 
OKLAHOMA CITY OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
MEMPHIS OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
UTAH OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
ROCHESTER OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
ARKANSAS OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
TENNESSEE STATE OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
NEW YORK GYNECOLOGICAL SOCIETY | 
PACIFIC NORTHWEST OBSTETRICAL AND GYNECOLOGICAL ASSOCIATION 
BUFFALO OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
SAN FRANCISCO GYNECOLOGICAL SOCIETY 
. JACKSON GYNECIC SOCIETY 
INDIANA OBSTETRICAL AND GYNECOLOGICAL SOCIETY 


THE MINNESOTA OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
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CHAIRPERSON FOR 
OBSTETRICS AND 
GYNECOLOGY 


Qualified individuals are invited to submit an 
application for the position of Chairperson, 
Department of Obstetrics and Gynecology. 
Albany Medical College and Obstetrician and 
Gynecologist-in-Chief at the 800-bed Albany 
Medical Center Hospital. Large approved 
residency training program involving three 
additional hospitals; fellowship opportunities; 
major research programs; extensive involwe- 
ment in undergraduate programs, post- 
araduate education and allied health training. 


Candidates should be Board Certified in 
Obstetrics and Gynecology; interest and ex- 
perience in undergraduate and graduate 
medical education as well as patient care, 
research and departmental administration is. 
desirable. 


Interested persons may send curriculum vitae 
to: 

Wilbur Thomas, M.D. 

Search Committee, Obstetrics and 

Gynecology 

c/o Department of Pathology 

Albany Medical College 

Albany, New York 12208 
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POST RESIDENCY FELLOWSHIP 
IN PELVIC SURGERY 


The Department of Gynecology and Obstetrics of The Union 
Memorial Hospital, offers a one-year post-residency 
Fellowship in pelvic surgery. 


The fellowship emphasizes techniques in radical pelvic 
surgery, reconstructive surgery, female urology and surgery of 
the intestinal tract directly related to gynecology. The pelvic 
surgery fellow has a regular rotation through the microsurgery 
laboratory of The Union Memoria! Hospital to establish his skill 
in infertility surgery. The dog surgery and cadaver dissection 
laboratory within the Department of Gynecology and 
Obstetrics is used in the training of pelvic surgeons. In addition 
to training in pelvic surgery the fellow is responsible for 
teaching surgical techniques to obstetrical and gynecolagical 
residents in the dog surgery laboratory and operating room. 
The fellowship is designed to reinforce those basic surgical 
skills encountered in the typical Ob-Gyn residency to which ex- 
posure has been brief because of time and patient limitation. 
The pelvic surgery fellow is not responsible for routine cpera- 
tion of the Ob-Gyn clinics, delivery rooms, etc., which allows 
him to concentrate on the more difficult pelvic operatiors and 
surgical exercises. 
Candidates for the pelvic surgery fellowship must have-com- 
pleted an approved residency in obstetrics and gynecology 
and be eligible for the American Board of Obstetrics and 
Gynecology. 
Interested candidates should apply to: 

Clifford R. Wheeless, Jr., M.D., Chairman 

Department of Gynecology and Obstetrics 

The Union Memorial Hospital 

201 East University Parkway 

Baltimore, MD 21218 














If you benefit 


from this journal, 


here's why 
you'll benefit 
from this book: - 


e authoritative articles from 
Clinical Pharmacology and 
Therapeutics 

e Clear and easy-to-read explana- 
tions of essential statistical 
concepts 


e provocative insights into the 
common sense and science 
behind statistical data 


CLINICAL BIOSTATISTICS 


This unique book critically examines the entire 
field of clinical biostatistics. It presents a series of 
original articles that first appeared over a five year 
period in Clinical Pharmacology and Therapeutics. 
Widespread reader acclaim and the timeliness of the 
subject prompted publication of the essays into con- 
venient book form. 

The essays are logically arranged into 29 
chapters and organized into five major sections, 
each preceded by brief commentary written 
especially for the book. You'll find informative 
discussions on the diverse statistical techniques 
used in medical practice and research; research 
and design problems; presentation of data; and 
methods of data analysis. Dr. Feinstein has 
reorganized his original articles to provide you 
with a completely current guide to the biosta- 
tistics used in both clinical and investigative 
situations. He also offers valuable insights into 
topics either totally neglected or inadequately 
covered in conventional texts. Throughout, dis- 
cussions are written in lively prose style, which 
makes the subject both interesting to read and 
easy-to-understand. Why not benefit from Dr. 
Feinstein’s expert guidance firsthand—order 
your copy of CLINICAL BIOSTATISTICS today! 


By Alvan R. Feinstein, M.D., 1977, 468 pages 
plus FM I-XIV, 6-7/8” x 10", 10 illustrations. Price, 
$19.50 


ORDER BY PHONE! 
Call toll free (800) 325-4177 ext. 10. In Missouri call 
collect—(314) 872-8370 ext. 10 during normal busi- 
ness hours. A80794 
Price effective in U.S.A. only. 
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Editors 


John I. Brewer, Editor in Chief 
710 North Fairbanks Court, Chicago, Illinois 60611 


Frederick P. Zuspan, Editor 
The Ohio State University, 410 W. 10th Ave., 
Columbus, Ohio 43210 


Information for authors 

Submission of contributions. Manuscripts should in gen- 
eral be sent to a particular Editor according to the following 
plan: If it is from the southeastern quadrant of the United 
States or from Canada, or if it has been presented before one 
of the official sponsoring societies, to Dr. Brewer; if from the 
northeastern quadrant (including Ohio), or if it is a Clinical 
Opinion or a Letter to the Editors, to Dr. Zuspan; if from the 
north central states, any of the United States west of the Mis- 
sissippi, Hawaii, Alaska, or abroad, to Dr. Quilligan. 

Most of the provisions of the Copyright Act of 1976 
became effective on January 1, 1978. Therefore, all manu- 
scripts must be accompanied by the following written state- 
ment, signed by one author: “The undersigned author trans- 
fers all copyright ownership of the manuscript (title of 
article) to The C. V. Mosby Company in the event the work is 
published. The undersigned author warrants that the article 
is original, is not under consideration by another journal, 
and has not been previously published. I sign for and accept 
responsibility for releasing this material on behalf of any 
and all co-authors." Authors will be consulted, when possi- 
ble, regarding republication of their material. 

Allarticles published in this JouRNAL must be contributed to 
it exclusively. Articles previously published in another lan- 
guage are not acceptable. 

It is assumed by the Editors that articles emanating from a 
particular institution are submitted with the approval of the 
requisite authority. 

Articles dealing with human experimentation cannot be ac- 
cepted unless the experiment was approved by the author's 
local Human Experimentation Committee. 

Statements and opinions expressed in the articles and 
communications herein are those of the author(s) and not 
necessarily those of the Editor(s) or Publisher and the Edi- 
tor(s) and Publisher disclaim any responsibility or liability for 
such material. Neither the Editor(s) nor the Publisher guaran- 
tee, warrant, or endorse any product or service advertised in 
this publication, nor do they guarantee any claim made by the 
manufacturer of such product or service. 

Manuscripts. Manuscripts should be typewritten on one 
side of the paper only, with double spacing and liberal mar- 
gins. The original and one copy of the manuscript are re- 
quired. References should be placed at the end of the article. 
They should include name of author(s), article title, name of 
periodical, volume, page, and year. Name of periodical should 
conform to that shown in latest List of Journals Indexed in Index 
Medicus. For reference style see current issue of JOURNAL. Au- 
thors are encouraged to limit references to /6, except for 
Communications in Brief, limited to 2, Current Investigation 
and Clinical Opinion, limited to 6;^and; Current Devel- 
opments, for which there is no limit. Hilustrations d&company- 
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E. J. Quilligan, Editor 
Los Angeles County—USC Medical Center, 
1240 North Mission Rd., Los Angeles, California 90033 


Albert B. Gerbie, Associate Editor 
710 North Fairbanks Court, Chicago, Illinois 60611 


ing manuscripts should be numbered, provided with suitable 
legends, and marked lightly on the back with the author's 
name. Authors should indicate on the manuscript the approx- 
imate position of tables and text figures. 

Tables should be typed on separate sheets of paper, not in 
the text, with one table to a page. They should be numbered 
in sequence and each must be referred to at an appropriate 
point in the text. Captions of the tables should be brief, yet 
indicate clearly the purpose or content of each table. Rows 
and columns in the table should precisely define the nature of 
the data in each. Abbreviations in tables should be used as 
little as possible and if abbreviations are used they should be 
explained in a footnote to the table. 

An abstract of 50 to 150 words, to be published as an intro- 
duction, should accompany each manuscript and should be 
typed on a separate sheet of paper. 

A footnote should be included which gives the name and 
complete mailing address of the person to whom reprint re- 
quests and correspondence should be sent. 

A Guide to Writing for the American Journal of Obstetrics and 
Gynecology may be obtained from the Publisher on request. 

Illustrations. A reasonable number of halftone illustrations 
will be reproduced free of cost to the author, but special ar- 
rangements must be made with the Editors for color plates, 
elaborate tables, or extra illustrations. Original drawings or 
graphs should be drawn with black India ink. Typewritten or 
freehand lettering is not acceptable. All lettering must be 
done professionally. Do not send original art work, x-ray 
films, or ECG tracings. Glossy print photographs are pre- 
ferred, for good black and white contrast is essential. 

Announcements. Announcements of meetings must be 
received by Dr. Brewer at least 24% months prior to the time of 
the meeting. Such announcements should concern major 
meetings and other significant activities. Announcements of 
symposia or seminars for which fees are charged are not pub- 
lished in the scientific pages of the JouRNAL but may be sub- 
mitted for paid advertisements, if desired. 

Letters to the Editors. A brief Letter to the Editors 
commenting upon some article which has appeared in the 
Journat will be considered for publication. The writer of the 
original article will have an opportunity to reply to unfavor- 
able comments. A brief case presentation of special interest in 
the form of a Letter to the Editors will also be considered for 
publication. All such letters should be sent to Dr. Zuspan. 

Books. Books received will be listed in the JouRNAL. They 
should be sent to Dr. Gerbie. 

Reprints. Reprints of articles must be ordered from the 
Publishers, The C. V. Mosby Company, 11830 Westline 
Industrial Drive, St. Louis, Missouri 63141, who will send 
their schedule of prices. Individual reprints of an article must 
be obtained through the author. 
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Feosol Spansule Capsules provide ferrous sulfate— iron 
in its most efficient (bivalent) form. Without extraneous 
minerals and vitamins. The iron is divided among coated 
pellets that disperse in the upper GI tract. The result is 
minimal stomach distress, hence fewer skipped doses. 
And studies* show that iron from Spansule Capsules is 
absorbed as completely as iron from solution. 

Feosol. The brand of iron therapy most often recom- 
mended by physicians for iron deficiency 
and iron-deficiency anemia. Ask your 
omith Kline & French Representative for 
samples. 

Controlled-release pellets are designed to disperse 


the iron in the upper GI tract to minimize stomach distress. 
*Data on file, Professional Products Division. 
Spansule? Capsules 


Pure and simply #1. 


Feosol Spansule Capsules, bottles of 30 
Feosol Tablets, bottles of 100 
Feosol Elixir, bottles of 12 fl. oz. 
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FELLOWSHIP IN 
MATERNAL AND 
FETAL MEDICINE 


The newly accredited fellowship in maternal and 
fetal medicine of the Bowman Gray School of 
Medicine is seeking applicants for a position as first 
year fellow beginning July 1980. The fellowship is 
a two year clinical and research oriented program. 
The clinical services are centered at the 700 bed 
Forsyth Memorial Hospital where there are over 


4,000 deliveries annually and an active combined 
Perinatal service. The laboratory research is con- 
ducted under the auspicies of the School of 
Medicine faculty in the research facilities of the 
School. Both clinical and laboratory research are 
encouraged and supported by the Bowman Gray 
School of Medicine. 


For further information please write: 
John |. Fishburne, M.D. 
Professor of Obstetrics and Gynecology 
Chief, Maternal and Fetal Medicine 
Bowman Gray School of Medicine 
Winston-Salem, N.C. 27103 








HOW WILL YOU SELECT 
YOUR NEW PRACTICE? 


Selecting a new practice site can be traumatic 
and time consuming. Health Resources Cor- 
poration is a multi-discipline health care firm 
that specializes in assisting physicians find new 
practice opportunities. We represent a variety of 
solo, group and hospital-based practices in rural 
and urban communities in the South and 
Southeast. Let our professional staff of Medical 
Placement Specialists help you and your family 
find the practice and community that is right for 
you. This confidential service is provided to you 
at no cost or obligation. Please send your de- 
tailed CV to: Curtiss J. Norvell, Medical Place- 
ment Specialist, Health Resources Corpora- 
tion, 5333 River Road, New Orleans, LA 70123, 
or call 504/733-3353 today. 
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PERSONALIZED 
LIBRARY CASES 


Keep your personal copies of AMERICAN 
JOURNAL OF OBSTETRICS AND 
GYNECOLOGY in these specially designed 
library file cases. Designed to keep your 
journal copies near at hand in your office, 
library, or home. 

Your case is heavy bookbinder's board in 
a rich red Kivar cover. Files are scuff- 
resistant and washable. 

Lettering is stamped in gold leaf and the 
cases make a fit companion for the most 
costly binding. 

Files are reasonably priced—only $4.95 
each, postpaid (3 for $14., 6 for $24.). Add 
$1.00 postage per case for orders outside U. S. 
Satisfaction unconditionally guaranteed or 
your money back! Use the coupon for prompt 
shipment. 


Jesse Jones Box Corporation (est. 1843) 
P. O. Box 5120 
Philadelphia, Pa. 19141- 


Please send me, postpaid — library cases for 
AMERICAN JOURNAL OF OBSTETRICS AND 
GYNECOLOGY at $4.95 each (3/$14., 6/824.) 


O NEW SIZE (81⁄4" x 11") 3 cases/year 
O OLD SIZE (744" x 1042") copies prior to 1975 
(2 cases/year) 
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Business communications 


Business communications. All communications in 
regard to advertising, subscriptions, changes of ad- 
dress, etc., should be addressed to the Publisher, The 
C. V. Mosby Company, 11830 Westline Industrial 
Drive, St. Louis, Missouri 63141. 


Annual subscription rates. 





All Foreign 
US, Countries 
Institutional* $52.50 $72.50 
Personalt $35.50 $55.50 
Student, residentt $28.40 $48.40 





Single copies are $4.50 postpaid. Remittances should be 
made by check, draft, or post office or express money order, 
payable to this JouRNAL. 

*Institutionel (multiple-reader) subscriptions are available 
to public and private libraries, schools, hospitals, and clinics; 
city, county, state, provincial, and national government 
bureaus and departments; and all commercial and private 
institutions and organizations. 

tPersonal subscriptions and all student-rate subscriptions 
must be in the names of, billed to, and paid by individuals. 
All student-rate requests must indicate training status and 
name of institution. 


Publication order. The semimonthly issues of this 
JOURNAL form three volumes per year; the index 
is in the last issue of the volume—in the April 15, Aug- 
ust 15, and December 15 issues. 


Change of address notice. Six weeks’ notice is re- 
quired to effect a change of address. Kindly give 
the exact name under which a subscription is en- 
tered, the name of this JOURNAL, and the full form 


Published semimonthly 


Subscriptions may begin at any time. 
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The appearance of a code at the bottom of the first 
page of an original article in this JOURNAL indicates 
the copyright owner's consent that copies of the 
article may be made for personal or internal use; or 
for the personal or internal use of specific clients. 
This consent is given on the condition, however, 
that the copier pay the stated per copy fee through 
the Copyright Clearance Center, Inc., P.O. Box 765, 
Schenectady, N. Y. 12301, (518) 374-4430, for 
copying beyond that permitted by Section 107 or 
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copying for general distribution, for advertising or 
promotional purposes, for creating new collective 
works, or for resale. 
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Lethal to monilia 








Gentle to patients 


IN MONILIASIS 
BETADINE Microbicides 
Vaginitis Regimen 


High cure rate... rapid symptomatic relief 


High cure rate is achieved in monilial 
vaginitis with the topical regimen 
employing BETADINE Microbicides: 


BETADINE SOLUTION 
BETADINE VAGINAL GEL 


(povidone-iodine) 


BETADINE DOUCHE 


Easy-to-follow regimen 

In the office, swab the cervix and 
vulvovaginal area with BETADINE 
Solution which is promptly and 
decisively microbicidal. Prescribe 
BETADINE Vaginal Gel (povidone- 
iodine), one applicatorful of which is 
to be inserted each night, followed 
the next morning by BETADINE 


Douche in therapeutic concentration. 


After 2 weeks 

The patient returns for an office visit 
after two weeks of therapy. In more 
resistant cases, the regimen may 
have to be continued through 1 or 2 
cycles. BETADINE Microbicides are 
virtually nonirritating to vaginal 
mucosa and do not stain skin and 
natural fabrics. 


Lethal to other vaginal 


pathogens too 

The broad-spectrum microbicidal 
action of BETADINE Microbicides 
kills not only monilia, but also Trich- 
omonas and Hemophilus vaginalis. 


Unlike exclusively antimonilial agents, 


the BETADINE MICROBICIDES 


VAGINITIS REGIMEN is not contra- 
indicated when Trichomonas or H. vag- 
inalis is present. 

BETADINE Microbicides kill both 


gram-positive and gram-negative 


bacteria (including antibiotic- 
resistant strains), fungi, viruses, 
protozoa and yeasts. Their microbi- 
cidal action is maintained in the 
presence of blood, serum, and 


vaginal secretions. 


*BETADINE Vaginal Gel (povidone-iodine) has 
been evaluated as possibly effective for use in the 
management of Trichomonas vaginalis vaginitis, 
monilial vaginitis and nonspecific vaginitis. 

. 


Purdue Frederick 


See adjoining page for brief summary. 
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"BETADINE Douche Kit 


For douching in the BETADINE Microbicides Vaginitis 
Regimen, you can now prescribe BETADINE Douche 
Kit for a complete douching system, or BETADINE 
Douche 8 oz. for use with a gravity-flow douche bag oi 
bulb syringe. 





BETADINE Douche Kit contains: 

(1) BETADINE Douche concentrate for making the 
douche solution 

(2) CoU squeezable, plastic syringe 

ttle 

n Anatomically-correct cannula 

4) Instruction booklet 
— Complete, ultra-modern, convenient 
douching system 
— Provides the benefits of microbicidal 
BETADINE Douche 


For a therapeutic concentration using BETADINE 
Douche Kit, instruct the patient to: Pour one (1) table- 
spoonful of BETADINE Douche concentrate into the 
syringe bottle provided in the kit. Add lukewarm water 
up to the top of the syringe bottle. Attach nozzle 

and shake gently to mix. Douche, then repeat the 
procedure. 


For a therapeutic concentration using BETADINE 
Douche 8 oz., instruct the patient to: Add two (2) 
tablespoonfuls to a quart of lukewarm water, for use 
with a gravity-flow douche bag or bulb syringe. 


BETADINE® Vaginal Gel 
(povidone-iodine) 
Brief Summary 


For use in the treatment of Trichomonas vaginalis 
vaginitis, monilial vaginitis and nonspecific vaginitis. 


Based on a review of this drug by the National 
Academy of Sciences— National Research Council 
and/or other information, FDA has classified the 
indications as follows: possibly effective for use 


in the management of trichomonas vaginalis 
vaginitis, monilial vaginitis and nonspecific vaginitis. 
Final classification of the less-than-effective 
indications requires further investigation. 





Precaution | 

If irritation, redness or swelling develops, discontinue 
use. The rare individual with history of iodine sensi- 
tization should not use this product, pending further 
investigation. 


Purdue Frederick 
© Copyright 1977, The Purdue Frederick Company/Norwalk, Conn. 06856 
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The Diabetic 
Pregnancy 


A PERINATAL PERSPECTIVE 

Edited by IRWIN R. MERKATZ, M.D. and 
PETER A. J. ADAM, M.D. 

This book presents recent advances in the basic 
concepts of pregnancy complicated by mater- 
nal diabetes and relates this scientific knowl- 
edge to an evolving rationale for clinical prac- 
tice. In the first part of the book, metabolic 
adjustments to normal and diabetic pregnan- 
cies are discussed, and the clinical manage- 
ment of such disorders as diabetic nephropathy 
and proliferative retinopathy in relation to 
pregnancy is established. The authors assess 
the roles of psychology, nutrition and family 
planning in the management of the pregnant 
diabetic woman. The second part of the book 
considers the effects of maternal diabetes on 
the placenta and fetus, and the third part is 
concerned with the biochemical, physiologic 
and pathologic implications for the infant of 
the diabetic mother. 

1979, 384 pp., $34.50 ISBN: 0-8089-1175-9 


U.S. customers please note: On prepaid orders—pay- 
ment will be refunded for titles on which shipment is 
not possible within 120 days. 
Send payment with order and save postage and 
handling charge. 
Prices are subject to change without notice. 





GRUNE & STRATTON 


A Subsidiary of 
Harcourt Brace Jovanovich, Publishers 


111 FIFTH AVENUE, NEW YORK, N.Y. 10003 
24-28 OVAL ROAD, LONDON NWI 7DX 
Please send me the following: 
—copies, Merkatz/Adam, The Diabetic Pregnancy, 
$34.50 


Check enclosed. . Bill me. 

Please charge this order to my —— VISA 
—-American Express -—Diner’s Club 

— Master Charge 

Card No. 
Expiration Date. 


Signature 
(All orders subject to credit approval) 








NAME 





ADDRESS... 





CITY /STATE/ZIP 
CA and NY State residents please add sales tax. 
Direct all orders to Georgia Phillips, Media Dept. 

AJ Ob/Gyn/10/79 











TABLETS 
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AN ESTABLISHED HIGH RATE OF EFFICACY. 


A LOW RECORDED INCIDENCE OF MENSTRUAL IRREGULARITIES. 


THE TIME-TESTED COMBINATION OF NORETHINDRONE/MESTRANOL. 

A GOOD FORMULATION FOR MANY OF TODAY'S ORAL CONTRACEPTIVE PATIENTS. 

(OR MORE THAN A DECADE, AN EXTENSIVE RECORD OF ACCEPTANCE AND EXPERIENCE. 
"ROM SYNTEX — THE COMPANY THAT DEVELOPED NORETHINDRONE. 


te: Serious as well as minor side effects have been reported following the use of all oral contraceptives. These include thromboembolic disease 
e summary of Prescribing Information on next page 





a TSE 


"y 


/ Norinyl'1-5021-Day unes TABLE 2. Smoking hatte and other predisposing condi 


(norethindrone 1 mg. with mestranol 0.05 mg.) 


Norinyl® 1+50 28-Day Tablets 


a norethindrone 1 mg. with mestranol 
0.05 mg. tablets followed by 7 inert tablets) 


ORAL CONTRACEPTIVE (0.C.) AGENTS 


INDICATIONS 0.C:s are indicated for the panon of pregnancy. DOSE- 
RELATED RISK OF THROMBOEMBOLISM FROM 0.C.s. Studies have shown a 
positive association between the dose of estrogens in 0.C.s and the risk cf 
thromboembolism. For this reason, it is prudent and in keeping with good 
principles of therapeutics to minimize "pas to estrogen. The 0.C. prod- 
uct prescribed for any given patient should be that product which contains the 
least amount of estrogen that is compatible with an acceptable pregnancy rate 
and patient Seu: It is recommended that new acceptors of 0.C.s 
Should be started on preparations containing 0.05 mg or less of estrogen. 


CONTRAINDICATIONS 1. Known or suspected pregnancy (see Warning No. 
5). 2. 0.C.s should not be used in women who have or have had any of the 
der conditions: a. Thrombophlebitis or thromboembolic disorders. b. 
Cerebral vascular or coronary artery disease. c. Markedly impaired liver func- 
tion. d. Known or suspected carcinoma of the breast. e. Known or suspected 
estrogen dependent neoplasia. f. Undiagnosed abnormal genital bleeding. 


WARNINGS: Cigarette smoking increases the risk of serious car- 
diovascular side effects from 0.C. use. This risk increases with age and 
with heavy smoking (15 or more cigarettes per day) and is quite 
marked in women over 35 years of age. Women who use 0.C.s should 
be strongly advised not to smoke. 


The use of 0.C.s is associated with increased risk of several serious con- 
ditions including thromboembolism, stroke, myocardial infarction, liver 
tumor, gall bladder disease, visual disturbances, fetal abnormalities, and 
hypertension. Practitioners prescribing 0.C.s should be familiar with the 
following information relating to these risks. 


1. Thromboembolic Disorders and Other Vascular Problems: An increased 
risk of thromboembolic and thrombotic disease associated with tne use of 
0.C.s is well established. One British study demonstrated an increased rela- 
tive risk for fatal venous thromboembolism; two British and three American 
Studies demonstrated an increased relative risk for non-fatal venous throm- 
boembolism. These studies estimate that users of O.C.s are 4 to 11 times 
more likely than nonusers to develop these diseases without evident cause. 
CEREBROVASCULAR DISORDERS. Two American studies demonstrated an 
increased relative risk for stroke, which had not been shown in prior British 
studies. In a collaborative American study of cerebrovascular disorders in 
women with and without predisposing causes, it was estimated that the rela- 
tive risk of hemorrhagic stroke was 2.0 times greater in users than nonusers 
and the relative risk of thrombotic stroke was 4 to 9.5 times greater in users 
than in nonusers. A British long-term, follow-up study reported in 1976 a 
highly significant association between O.C. use and stroke. Another British 
long-term, follow-up study had suggested such an association in 1974, but 
the number of cases was too small to estimate the risk. MYOCARDIAL IN- 
FARCTION. An increased relative risk of myocardial infarction associated with 
the use of 0.C.s has been enorit confirming a previously suspected asso- 
ciation. One study conducted in the United Kingdom found, as expected; that 














_ the greater the number of underlying risk factors for coronary artery disease 


jose smoking, hypertension, hypercholesterolemia, obesity, diabetes, 
istory of preeclamptic toxemia) the higher the risk of developing myocardial 
infarction, regardless of whether the patient was an 0.C. user or not. 0.C.s, 
however, were found to be an additional risk factor. In terms of relative risk, it 
has been estimated that O.C. users who do not smoke pero is consid- 
ered a major predisposing condition to rdial infarction) are about twice 
as likely to have a fatal myocardial infarction as nonusers who do not smoke. 
0.C. users who are also smokers have about a 5-fold increased risk of fatal 
infarction compared to users who do not smoke, and about a 10- to 12-fold 
increased risk compared to nonusers who do not smoke. Furthermore, the 
number of cigarettes smoked is also an important factor. In determining the 
importance of these relative risks, however, the baseline rates for various age 
dun must be given serious consideration. (The estimates are based on 
ritish vital statistics which show acute myocardial infarction death rates 2- to 
3-times less than in the U.S. for women in these age groups; consequently, 
actual U.S. death rates could be higher.) The importance of other cbe 
ing conditions mentioned above in determining relative and absolute risk: 
has not been quantified; other synergistic actions may exist. RISK OF DOSE. 
In an analysis of data derived from several national adverse reaction reporting 
systems, British investigators concluded that the risk of thromboembolism 
including coronary thrombosis is directly related to the dose of estrogen used 
in 0.C.s. Preparations containing 0.1 mg or more of estrogen were as- 
Sociated with a higher risk of thromboembolism than those containing 0.05- 
0.08 mg of estrogen. Their analysis did suggest, however, that the quantity 
of estrogen may not be the sole factor involved. This finding has been sup- 
ported by a study in the United States. Careful epidemiological studies to de- 
rmine the degree of thromboembolic risk associated with progestogen-only 
0.C.s have not been performed. Cases of thromboembolic disease have been 
reported in women ung these products, and they should not be presumed to 
be free of excess risk. ESTIMATE OF EXCESS MORTALITY FROM CIRCULAT- 
ORY DISEASE. A large British prospective study estimated the mortality rate 
per 100,000 women per CHE from diseases of the circulatory system for 
users and nonusers of 0.C.s according to age, smoking habits, and duration 
of use. The overall excess death rate annually from circulatory diseases for 
0.C. users was estimated to be 20 jet 100, (ages 15-34 —5/100,000; 
ages 35-44 —33/100,000; ages 45-49 —140/100, JL The risk is concen- 
trated in older women, in those with a long duration of use, and in cigarette 
smokers, and may persist after discontinuation of O.C. use. It was not possi- 
ble, however, to examine the interrelationships of age, smoking, and dura- 
tion of use, nor to compare the effects of continuous vs. intermittent use. 
Although the study showed a 10-fold increase in death due to circulatory dis- 
eases in users for 5 or more years, all of these deaths occurred in women 35 
or older. Until larger numbers of women under 35 with continuous use for 5 
Or more years are available, it is not possible to assess the magnitude of the 
relative risk for this younger age group. The available data from a variety of 
sources have been analyzed to estimate the risk of death associated with vari- 
ous methods of contraception. The estimates of risk of death for each method 
include the combined risk of the contraceptive method (e.g., thromboem- 
bolic and thrombotic disease in the case of 0.C.s) plus the risk attributable to 
pregnancy or abortion in the event of method failure. This latter risk varies 
with the effectiveness of the contraceptive method. The findings of this 
analysis are shown in Table 1 below. The study concluded that the mortality 
associated with all methods of birth control is low and below that of 
childbirth, with the Lea Mon of 0.C.s in women over 40 who smoke. (The 
rates given for pill only/smokers for each age group are for smokers as a 
class. For "heavy" smokers ere than 15 cigarettes a day), the rates given 
would be about double; for ‘‘light’’ smokers ess than 15 cigarettes a day), 
about 50 percent.) The lowest mortality is associated with the condom or dia- 
phragm backed up by early abortion. The study also concluded that 0.C. 
users who smoke, especially those over the age of 30, have a greater mortal- 
ity risk than O.C. users who do not smoke. 
TABLE 1. The annual number of deaths associated with control of fertility and 
no control per 100,000 nonsterile women by regimen of control and age of 





women are: 
15-19 20-24 25-29 30-34 35-39 40-44 
No method 56 61 74 139 20.8 22.6 
Abortion only 1.2 1:6" . 1.8 tn49s a 
Pill only—nonsmokers 1.3 1.4 1.4 2.2 4.5 731 
Pill only —smokers 1.5 16 16 108 134 589 
IUDs only 0.9 1.0 1.2 1.4 2.0 1.9 
Traditional 
contraception only 1.1 1.6 2.0 $6 50 42 
Traditional contra- 
ception and abortion 02. . 02- 0.3 03 03 02 


The risk of thromboembolic and thrombotic disease associated with 0.C.s 
increases with age after approximately age 30 and, for myocardial infarction, 
is further increased by hypertension, hyperlipidemias, obesity, diabetes, or 
history of preeclampic toxemia and especial cigarette smoking. Based on 
the data currently available, the following table gives a gross estimate of the 
risk of death from circulatory disorders associated with the use of O.C.s: 








sociated with use of D.« 3 
Age Below 30 — 30-39 40+ 

Heavy smokers C B A 
Light smokers D C B 
Nonsmokers 

(No predisposing cort: ions) D CD C 
Nonsmokers 

(other predisposing cemditions) C CB BA 


A—Use associated with var~ high risk. C—Use associated with moderate risk. 
B—Use associated with Im risk, D— Use associated with low risk. 


The physician and the patient should be alert to the earliest manifestations of 
thromboembolic and ! botic disorders (e.g., thrombophlebitis, pulmo- 
nary embolism, cerebrovascular insufficiency, coronary occlusion, retinal 
thrombosis, and mesent-rc thrombosis). Should any of these occur or be 
suspected, the drug snow de discontinued immediately. A four- to six-fold 
increased risk of posi-ssrsery thromboembolic complications has been re- 
ported in O.C. users. Ifsfsasible, O.C.s should be discontinued at least 4 
weeks before surgery-ofstype associated with an increased risk of throm- 
boembolism or prolonge- *mmobilization. Among patients with thromboem- 
bolic disease, the results -fretrospective studies suggest the possibility of an 
increasec risk for users wee are of blood types A, B, or AB, as compared with 
those of type 0. Ocular Leswons: There have been reports of neuro-ocular le- 
sions such as optic neuri-« or retinal thrombosis associated with the use of 
0.C.s. Discontinue C.C medication if there is unexplained, sudden or 
gradual, partial or comp®® loss of vision; onset of proptosis or diplopia; 
papilledema; or retinal vascular lesions; and institute appropriate diagnostic 
and therapeutic measures Garcinoma. Long-term continuous administration 
of either natural or synthe-« estrogen in certain animal species increases the 
frequency of certain adenmmas, benign or malignant, such as those of the 
breast, cervix, vagina. ut- ris, ovary, pituitary and liver. Certain synthetic 
progestogens, none currewdy contained in O.C.s, have been noted to in- 
Crease the incidence o! mammary nodules, benign and malignant, in dogs. 
Several retrospective case--» ntroí studies have reported an increased relative 
risk (3.1 to 13.9 times) ass aiating endometrial carcinoma with the prolonged. 
use of estrogens in postmer»pausal women who took estrogen replacement 
medication to relieve meno» ausal symptoms. One publication reported on the 
first 30 cases submitted ty physicians to a registry of cases of adenocar- 
cinoma of the endometrium in women under 40 on 0.C.s, Of the adenocar- 
Cinomas found in womenwwaithout predisposing risk factors for adenocar- 
cinoma of the endometrium e.g., irregular bleeding at the time 0.C.s were 
first given, pega ovare) nearly all occurred in women who had used a 
sequential O.C. These prodwets are no longer marketed. No statistical associ- 
ation has been reported si ing an increased risk of endometrial cancer in 
users of conventional c tion or progestogen-only 0.C.s, although indi- 
vidual cases have been reppeted. Several studies have shown no increased 
risk of breast cancer to worse taking 0.C.s or estrogens. In one study, how- 
ever, while no overall increased risk of breast cancer was noted in women 
treated with 0.C.s, a lem bi was suggested for the subgroups of 0.C. 
users with documented beme breast disease and for long-term (2-4 years) 
users. One other study imdieatd an increasing risk of breast cancer in women 
taking menopausal estrogers which increased with duration of follow-up. A 
reduced occurrence of benier: breast tumors in users of 0.C.s has been well 
documented. In a prospectime study of women with cervical dysplasia, there 
was an increase in severity =% of conversion to cancer in situ in O.C. users 
compared with nonusers. Ts became statistically significant after 3 to 4 
years of use. Nonreversal of wsplasia within the first 6 months of pill use was 
suggested to be predictive 'ogression after prolonged exposure. There 
have been other reports of mi roglandular hyperplasia of the cervix in users 
of 0.C.s. In summary, there-sa: present no confirmed evidence from human 


studies of an increased msk cancer associated with O.C.s. Close clinical - 


surveillance of all women taky 0.C.s is, nevertheless, essential. In all cases 
of undiagnosed persistent o @current abnormal vaginal sent appropri- 
ate diagnostic measures showle be taken to rule out eset lomen with 
a strong family history of bres cancer or who have breast nodules, fibrocys- 
tic disease or abnormal maramograms should be monitored with particular 
care if they elect to use OIC. instead of other methods of contraception. 4. 
Liver Tumors: Sudden severe dominal pain or shock may be due to rupture 
and Femornana of a liver tur. There have been reports associating benign 
or malignant liver tumors w-t O.C. use. This has been reported in short- 
term as well as long-term use af 0.C.s. One study showed that O.C. formu- 
lations with high hormona! petency were associated with a higher risk than 
lower potency formulations. =o studies relate risk with duration of use, the 
risk Mene much greater atter « or more years of use. Although it is an un- 
common lesion, it should be æasidered in women presenting with an "acute 
abdomen''. The tumor may cause serious or fatal hemorrhage. Patients with 
liver tumors have demonstra=a variable clinical features which may make 
preoperative diagnosis difficul. Some cases presented because of right upper 
Quadrant masses, while-m-*t had signs and symptoms of acute in- 
traperitoneal nemorrhage. Ro«*ne radiological and laboratory studies may 
not be helpful. Liver scans-may«ciearly show a focal defect. Hepatic arteriog- 
og may be a useful procese in diagnosing primary liver neoplasm 
Use in or Immediately Precedes Pregnancy, Birth Defects in Offspring, and 
Malignancy in Female Offsprine. The use of female sex hormones — both es- 
trogenic and progestationai omea early pregnancy may seriously 
damage the offspring. It has «en shown that females exposed in utero to 
diethylstilbestrol, a nonsteroid sestrogen, have an increased risk of develop- 
ing in later life a form cf vagine -r cervical cancer that is ordinarily extremely 
rare. This risk has been estimæad to be of the order of 1 in 1,000 exposures 
or less. Although there is no e itence at the present time that O.C.s further 
enhance the risk of developmg--tis type of malignancy, such patients should 
be monitored with particule: car» if they elect to use O.C.s instead of other 
methods of contraception. Fust:ermore, a high percentage of women ex- 
sed to diethylstilbestrol (fror 30 to 90%) have been found to have epithe- 
ial changes of the vagina and -ervix. Although these changes are histologi- 
ay benign, it is not knowmweeher this condition is a precursor of vaginal 
malignancy. Male children so exposed may develop abnormalities of the uro- 
genital tract. Aithough similar caza are not available with the use of other es- 
trogens, it cannot be presumec tat they would not induce similar charges. 
An increased risk of congenitalamomalies, including heart defects and limb 
defects, has been reported !ollswing use of sex hormones, including 0.C.s, 
in pa nancy. In one case-con™a@ study it was estimated that there was a 
4.7-fold increased relative risk œ  mb-reduction defects in infants exposed in 
utero to sex hormones (0.C.5, »»rmonal withdrawal tests for pregnancy or 
attempted treatment for thresters4 ue Some of these exposures were 
very short and involved only-a tw days of treatment. The data suggest that 
the risk of limb-reduction defect n exposed fetuses is somewhat less than 1 
in 1.000 live births. In a large »@spective study, cardiovascular defects in 
children born to women who r»eeived female hormones, including O.C.s, 
during early pregnancy cccurred- a rate of 18.2 per 1,000 births, compared 
to 7.8 per 1,000 for chilcren notse exposed in utero. These results are statis- 
tically significant. In the past. fexa'e sex hormones have been used during 
pregnancy in an attempt to tree threatened or habitual abortion. There is 
considerable evidence that estroeess are ineffective for these indications, and 
there is no evidence from welleccamrolled studies that progestogens are effec- 
tive for these uses. There is somevidence that triploidy and possibly other 
types of polyploidy are increasedsamong abortuses from women who become 
pregnant soon after ceasing ©.Ces Embryos with these anomalies are virtu- 
ally always aborted spontaneousty Whether there is an overall increase in 
spontaneous abortion of pregnan=es conceived soon after stopping O.C.s is 
unknown. If the patient has not alvered to the prescribed schedule, the pos- 
sibility of pregnancy should be »ensidered at the time of the first missed 
Denon (or after 45 days fromethe ast menstrual period if progestogen-only 
.C.s are used) and further use c ).C.s should be withheld until pregnancy 
has been ruled out. It is recommended that for mny patien who has missed 
two consecutive periods, pregna- ey should be ruled out before continuing 
the cenae. regimen. If pre«rancy is confirmed, the patient should be 
apprised of the potential risks to tee fetus and the advisability of continuation 
of the pregnancy should be discessed in the light of these risks. It is also 
recommended that women who ces=cntinue 0.C.s with the intent of becom- 
ing pregnant use an alternate fosm of contraception for a period of time 
before attempting to conceive. Meny clinicians recommend 3 months, al- 
though no precise information i= available on which to base this recom- 
mendation. The REIR tes ts P Or progestogen-estrogen 
combinations to induce withdraws alseding should not be used as a test of 
pregnancy. 6. Gal! Bladder Disease- Studies report an increased risk of gall 


appeared years j after 4 or 5 years of us 
another study an increased risk lice) between 6 and 12emonths 
use 7. Carbohydrate and Lipid Metabolic Effects: A decrease in glucose to 
erance has been observed in a significant percentage of patients on 0.C.s. 
For this reason, prediabetic and diabetic patients should be carefully ob- 
served while receiving O.C.s. An increase in Merge and total phos- 
pholipids nas been observed in patients receiving O.C.s. The clinical signifi- 
cance of this finding is unknown. 8. Elevated Blood Pressure: An increase in 
blood pressure has been reported with O.C. use. In some women, hyperten- 
Sion may occur within a few months of beginning O.C. use. In the first year of 
use, the prevalence of women with hypertension is low in users and may be 
no higher than that of a comparable group of nonusers. The prevalence in 
users increases, however, with longer exposure, and in the fifth year of use is 
two and a half to three times the reported prevalence in the first year. Age is 
also strongly correlated with the development of hypertension in O.C. users. 
Women with a history of elevated blood pressure (hypertension), preexisting 
renal disease, a history of toxemia or elevated blood pressure during preg- 
nancy, a familial tendency to hypertension or its consequences, or a history 
of excessive weight gain or fluid retention during the menstrual cycle may be 
more likely to develop elevation of blood pressure when given 0.C.s and, 
therefore, should be monitored closely. Even though elevated blood possum 
may remain within the normal” range, the clinical implications of elevations 
should not be ignored and close surveillance is indicated, particularly fore 
women with other risk factors for cardiovascular disease or stroke. High 
blood pressure may or may not persist after discontinuation of the 0.C. 9. 
Headache: The onset or exacerbation of migraine or development of headache 
of a new pattern which is recurrent, persistent, or severe, requires discon- 
tinuation of 0.C.s and evaluation of the cause. 10. Bleeding Irregularities: 
Breakthrough bleeding, spotting, and missed menses are frequent reasons 
for patients discontinuing O.C.s. In breakthrough bleeding, as in all cases of 
irregular bleeding from the vagina, nonfunctional causes should be borne in 
mind. In undiagnosed persistent or recurrent abnormal bleeding from the 
vagina, adequate diagnostic measures are indicated to rule out pregnancy or 
malignancy. If patho! op has been excluded, time or a change to another 
formulation may solve the aat Changing to an O.C. with a higher estro- 
gen content, while potentially useful in minimizing menstrual irregularity, 
Should be done only if necessary since this may increase the risk of throm- 
boembolic disease. Women with a past history of oligomenorrhea or secon- 
dary amenorrhea or young women without regular cycles m have a tend- 
p] to remain anovulatory or to become amenorrheic after discontinuation 
of 0.C.s. Women with these preexisting problems should be advised of this 
possibility and encouraged to use other contraceptive methods. Post-use 
anovulation, possibly prolonged, ma also occur in women without previous 
irregularities. A higher incidence of galactorrhea and of pituitary tumors 
(e.g., adenomas) has been associated with amenorrhea in former users 
compared with nonusers. One study reported a 16-fold increased prevalence 
of pituitary prolactin-secreting tumors among patients with postpill 
amenorrhea when galactorrhea was present. 11. /nfertility: There is evidence 
of impairment of fertility in women discontinuing 0.C.s in comparison with 
those discontinuing other methods of contraception. The impairment appears 
to be independent of the duration of use of the preparations. While the im- 
pairment diminishes with time, there is still an appreciable difference in the 
results in nulliparous women for the O.C. and non-0.C. pron s 30 months 
after discontinuation of birth control. For parous women the difference is no 
longer apparent 30 months after cessation of contraception. 12. Ectopic 
Pregnancy: Ectopic as well as intrauterine pregnancy may occur in contracep- 
tive failures. However, in progestogen-only 0.C. failures, the ratio of ectopic 
to intrauterine pregnancies is higher than in women who are not receiving 
0.C.s, since the drugs are more effective in preventing intrauterine than ec- 
topic pregnancies. 13. Breast Feeding: 0.C.s given in the postpartum period 
may interfere with lactation. There may be a decrease in the ped and 
quality of the breast milk. Furthermore, a small fraction of the hormonal 
agents in 0.C.s has been identified in the milk of mothers receiving these 
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Modern indications for cesarean section 


LEON I. MANN, M.D. 
JANICE GALLANT, P.A.-C. 


Burlington, Vermont 


Total cesarean section rates and rates of various indications for primary cesarean section were 
reviewed for four yearly periods during the past decade. The time periods studied were chosen to 
follow the introduction of new obstetric practices and technologic advances in monitoring fetal 
condition. The total cesarean section rate increased from 6.8% to 17.1% during this time. The most 
common indication for primary cesarean section was cephalopelvic disproportion, which represented 
approximately 40% of cases during each study period. Primary cesarean section for fetal distress 
increased to 28.2% but has decreased over the past 2 years to a present rate of 11.7%. Primary 
cesarean section for breech presentation increased from 12.3% to 21%. From the perspective of 

this review a total cesarean section rate of 15% is predicted for the future. (AM. J. OBSTET. GYNECOL. 


135:437, 1979.) 


NEVER BEFORE has the practice of medicine been sub- 
ject to surveillance by consumer and government 
groups as at the present time. Both groups are ques- 
tioning our practice procedures and demanding cost- 
benefit and scientific justification before application of 
our technologic advances. Nowhere is this more evi- 
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dent than in the field of obstetrics, where fetal monitor- 
ing has become almost routine and cesarean section 
rates approaching 25% are suggested.' Instead of sci- 
entifically based studies to support and confirm the re- 
duction in mortality and morbidity rates that result 
from these technologic advances, studies which are 
poorly controlled and show no improvement are widely 
publicized and discussed. Whether the incidence of 
home delivery is 3% or 50%, no patient should choose 
this alternative because of a lack of confidence and 
trust in the hospital and its staff. Our response must be 
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Total 
cesarean sections 





1/69-12/69 2,388 . 5 

7/73-6/74 1,768 1377 242 9.6 
7/76-6/77 1,910 17.1 325 12.5 
7/77-6/78 1,851 17.1 317 11.1 


a careful analysis of our most recent advance: and a 
clear presentation of their risks and benefits. We must 
not be guilty of practicing defensive medicine but be able 
to support our practices from carefully performed 
evaluations. Where support is not documented, reeval- 
uation and revision are necessary. 

It is the purpose of this paper to evaluate the chang- 
ing trends in indications for cesarean section. This has 
been accomplished by reviewing cesarean section rates 
and indications during four time periods over the past - 
decade. Each time period represented a change in de- 
partmental policy or procedure that reflected current 
obstetric opinion and technologic advances. The results 
are presented and a clinical opinion is expressed. 


Study groups and methods 


Patient charts for four time periods were reviewed. 
The time periods extend from July through june ex- 
cept for the 12 month period in 1969 which wa: from 
January through December. In 1969 the Perinatal Cen- 
ter had not been established at the University o^ Ver- 
mont College of Medicine and fetal heart rate-uterine 
contraction (FHR-UC) monitoring was performed by 
clinical auscultation. In the 1973-1974 period, re- 
gionalization of neonatal intensive care was firmly es- 
tablished and maternal fetal medicine was imiwated. 
FHR-UC monitoring was used in approximately 25% 
of patients. During the 1976-1977 period the Ma ernal 
Fetal Medicine Service came under new direction, 
transport of maternal-fetal problems was more com- 
mon, FHR-UC monitoring was utilized in over 50% of 
patients, and fetal scalp blood pH (FSB-pH) determi- 
nations were initiated. By the most recent period, 
1977-1978, a regional perinatal center was firm y es- 
tablished, FHR-UC monitoring was used in approxi- 
mately 45% of the patients, and FSB-pH determina- 
tions were performed for ominous decelerations when 
possible (approximately 20% of patients were moni- 
tored). In determining the indication for cesarean sec- 
tion where multiple indications existed, the one most 
likely to result in cesarean section by itself was uulzed. 
All dystocia problems, including uterine inertia or lack 


Table I. Number of deliveries and cesarean section rates 


Primary cesarean sections 


Total % of total % of total 
deliveries deliveries Na. deliveries 
6.8 163 
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Repeat cesarean sections 


% cesar- % of total 
No. ean sections deliveries No. 
2.4 57 






% cesar- 
ean sections 


106 65.0 8 35.0 
170 70.2 4.1 72 29.8 
238 73.2 4.6 87 26.8 
206 65.0 6.0 111 35.0 


of progress but excluding breech and other malpresen- 
tations and malpositions, were grouped under cepha- 
lopelvic disproportion. Fetal distress was defined dif- 
ferently throughout the study periods. In the first two 
study periods it was defined primarily by FHR decel- 
erations by clinical auscultation and/or meconium. In 
the 1976-1977 period fetal distress was defined by 
FHR-UC patterns and during the past year by FSB-pH 
determinations when possible. The perinatal mortality 
rate is presented as the number of deaths of infants 
weighing more than 1,000 grams through the first 28 
days of life/1,000 total births. Statistical significance of 
differences was calculated by appropriate comparison 
of means and expressed in terms of probability P 
values. 


Results 


Total primary and repeat cesarean section rates. 
The number of deliveries and total primary and repeat 
cesarean section rates are shown in Table I. The per- 
centage of total deliveries resulting in cesarean section 
increased from 6.8% in 1969 to 17.1% during the 
period 1976-1977. There was no further increase in 
the cesarean section rate during 1977-1978. The pri- 
mary cesarean section rate increased almost threefold 
from 4.4% to 12.5% from 1969 through June, 1977. 
During 1977-1978 the primary rate decreased insig- 
nificantly to 11.1%. The repeat cesarean section rate 
nearly doubled from 1969 through June, 1977, and 
increased further to 6.0% during 1977-1978. The 
trend in percentage of cesarean section by primary or 
repeat indications follows the figures presented for 
total deliveries. 

Indications for primary cesarean section. The 
number and percentage of primary cesarean sections 
performed for various indications are shown in Table 
II. The absolute number and percentage of cesarean 
sections that were primary peaked during the period 
1976-1977 and decreased slightly during 1977-1978. 

Cephalopelvic disproportion accounted for approx- 
imately 40% of the primary sections and did not seem 
to differ in any significant pattern over the four study 


Volume 135 
Number 4 


Modern indications for cesarean section 439 


Table II. Number and percentage of cesarean sections performed for various reasons 
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Total | Cephalopelvic Fetal trimester sentation, Miscel- 
primary r^p wed distress Breech bleeding malposition 
cesarean 


1/69-12/69 106 416 17 16.0 12:8) 5 14> 2192 B: dy 2:8; -10.- 794 
7/73-6/74 170 69 40.7 48 28.2 30 156 1 6.5 2 1.2 ; 2:9 Pere 2D 
7/76 -6/77 238 TONG 9S Oe 24 ee, AO 23 9 -4129- 5.052 065v 42 6705725 
7/77-6/78 206 87 «490 245 CST $0405 21,8. 17 8.3 9-441119 .:856:9- 11 5.9 





periods. The primary cesarean section rate for fetal 
distress increased significantly during 1973-1974, de- 
creased slightly in 1976-1977, and then was halved 
significantly to a rate of 11.7% during 1977-1978. 
Breech as an indication for primary cesarean section 
increased significantly from 12.3% during 1969 to 21% 
in the 1976-1977 period and has remained stable over 
the last year. Third-trimester bleeding and malpresen- 
tations and malpositions did not vary significantly over 
the time period studied. The number of patients hav- 
ing a primary cesarean section for failed Pitocin induc- 
tion increased almost threefold, from 2.8% to 6.3%, 
over the past 9 years. The miscellaneous category, 
which includes prolapsed cord, previous uterine sur- 
gery, severe erythroblastosis, active herpes, and others, 
did not show a trend over the periods studied. 


Comment 


It is difficult to determine what the proper cesarean 
section rate is for a particular institution. With the 
trend toward regionalization of perinatal care and re- 
ferral of high-risk obstetric patients, cesarean section 
rates for the tertiary-care centers should theoretically 
rise while those of the referring hospitals should de- 
crease. The character of the patient population served 
would also influence the cesarean section rate by fac- 
tors such as parity, age, and socioeconomic status. The 
perinatal mortality rate and the long-term morbidity 
should decrease as the cesarean section rate rises if we 
are to justify the increased cesarean section rate. It is 
difficult to isolate cesarean section from other changes 
in obstetric practice and technologic advances that have 
occurred and complicate the analysis. It must also be 
considered that an increase in the primary cesarean 
section rate for a period of time will result in an in- 

. crease in the repeat section rate in succeeding years, 
even though the primary rate may have decreased. An 
analysis of trends in cesarean section rates must look, 
therefore, at the indications for primary cesarean sec- 
tion and the questitn of repeat section vs. vaginal de- 
livery in future pregnancies. 

A professional activity study (PAS) performed by the 


Table III. Projected cesarean section rates 
by indication 


% total 
deliveries 


Repeat 6.0 

Primary: 
Cephalopelvic disproportion 4.7 
Fetal distress : 1:3 
Breech 0.9 
Third-trimester bleeding 0.9 
Malpresentation and malposition 0.5 
Failed Pitocin induction 0.5 
Miscellaneous E 
Total cesarean section rate 15.3 





Commission on Hospital Activities reported that cesar- 
ean section as a percentage of all deliveries from 124 
PAS hospitals from 1967-1974 increased from 5.2% to 
10.0%.? This represented a 92.3% increase in the per- 
centage of deliveries by cesarean section. For large 
hospitals the range was from 3.8% to 16.6%. This study 
did not attempt to differentiate large from small hospi- 
tals in terms of the pattern of referral of high-risk 
obstetric patients. 

At the Medical Center Hospital of Vermont (MCH V) 
the cesarean section rate has increased 242 times from 
6.8% to 17.1% during the past 9 years. The primary 
cesarean section rate tripled from 4.4% to 12.5%. 
These trends are quite similar to those reported from 
other institutions that function as a perinatal referral 
center. * If the present downward trend in primary 
cesarean section continues, the total cesarean section 
rate should stabilize. A further reduction in the total 
cesarean section rate would depend on an institutional 
policy of delivering women who have had previous 
sections by the vaginal route. This policy has in fact 
been gaining momentum as our own experience and 
that of others indicates that, with close observation of 
mother and fetus by modern monitoring techniques, 
"once a section always a section" may not be warranted. 

The analysis of the trend in primary cesarean section 
indications showed little if any change in the areas of 
cephalopelvic disproportion, third-trimester bleeding, 
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malpresentation and malposition, and the m scellane- 
ous category. Approximately 40% of the primary ce- 
sarean sections performed were done because of 
cephalopelvic disproportion. These rates are similar to 
those presented from other institutions and vould be 
unlikely to be influenced in the future unless vacuum 
rotation and traction to an easy outlet forceps delivery 
gains acceptance in American obstetrics. Third-tri- 
mester bleeding problems that require prima ^y cesar- 
ean section are obstetric emergencies which are dif- 
ficult to predict and manage otherwise. Expectant 
management of placenta previa has resultec in im- 
proved perinatal salvage by prolonging fetal lu ng mat- 
uration but has not decreased the incidence of cesarean 
section for this problem. 

Fetal distress as an indication for primary cesarean 
section has contributed significantly to the ir creased 
rate of cesarean section. Of major significance from the 
present study is the direct correlation of an increase in 
the primary cesarean section rate for fetal distress with 
the introduction of FHR-UC monitoring. Of greater 
significance, however, is the reduction in this rate from 
24.4% to 11.7% when FSB-pH determinatioms were 
performed when ominous decelerations were noted.” * 
The 11.7% rate for primary cesarean section due to 
fetal distress (1.3% of total deliveries) in the last year of 
study was the lowest rate recorded in a decade in this 
institution. As other institutions institute FSB-pH de- 
terminations for objective evaluation of feta! distress, 
the primary cesarean section rate for this incication 
should decrease proportionately. 

The increased rate of cesarean section for breech 
presentations has also contributed significantly to the 
increased total cesarean section rate in most :nstitu- 
tions. The paucity of adequately controlled cr even 
carefully screened retrospective studies to support the 
suggestion made by some that all breeches shculd be 
delivered by cesarean section is appalling. In a recent 
clinical opinion presented from review of cases. albeit 
retrospectively, we could not find an improved peri- 
natal mortality rate for the breech presentatier deliv- 
ered by cesarean section in contrast to vaginal delivery 
in other than the 1,000 to 1,500 grams category.” From 
1969 through 1977 in this institution, the primary ce- 
sarean section rate for breech presentation increased 
from 12.3% to 21.0%. During the past year of stu dy the 
rate plateaued and, it is hoped, will decline over suc- 
ceeding years as our attendings return to sectionmg for 
determined fetal-pelvic disproportion, hyperextended 
head, or other specific factors. 

The primary cesarean section rate for failed Pitocin 
induction doubled over the years of study but centrib- 
uted, in absolute numbers, only a few cases. These pa- 
tients represent medical complications of pregaancy, 
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such as severe diabetes and hypertension or patients 
with premature rupture of membranes who must be 
delivered and in whom Pitocin induction has failed. 

Future predictions for cesarean section rates can be 
tenuously developed from analyses of trends during 
the past decade. With the use of the classification of 
indications presented in this study, the experience 
gained from this analysis, and an assumption as to fu- 
ture management of the breech, cesarean section rates 
can be calculated (Table III). The figures used for 
breech presentations assume an incidence of breech of 
3% with a 30% primary cesarean section rate. The 
figure for fetal distress assumes that calculation from 
our institution for the year 1977-1978 will continue. A 
primary cesarean section rate of approximately 9.3% 
and a repeat cesarean section rate of 6% will result in a 
total cesarean section rate of approximately 1596. With 
these figures it could be predicted that approximately 
60% of all cesarean sections would be performed for 
primary indications. A reduction in this predicted total 
cesarean section rate could be accomplished by careful 
reexamination of the need for repeat cesearean section 
in all situations. The safety of vaginal delivery follow- 
ing a previous cesarean section must be studied and 
analyzed carefully in the near future. 

The reduction in perinatal mortality rates recorded 
over the past decade in our institution to a present rate 
of 9.8/1,000 total births of infants weighing more than 
1,000 grams has occurred over a time period when 
obstetric practice and management have changed 
dramatically. How much of this decline in the perinatal 
mortality rate can be attributed to the increased rate of 
cesarean section is difficult to say. Improved training 
and experience in maternal-fetal medicine, establish- 
ment of regional perinatal care and centers, dramatic 
improvement in the care of neonates in neonatal in- 
tensive-care units, development of noninvasive tech- 
niques for evaluating fetal maturity and condition, all 
these result in a multivariant problem which eludes 
exact statistical analysis. Long-term morbidity in terms 
of developmental disabilities seems to be decreasing for 
the more severe forms of cerebral damage, while the 
more minor forms of minimal brain dysfunction seem 
to be increasing as diagnostic techniques, and therefore 
identification of such children, have been improved by 
intensive research programs. It seems evident that 
more infants are surviving the perinatal period and 
that the quality of their life has been significantly im- 
proved. We cannot conclude that these improvements 
in perinatal outcome are a direct result of a more lib- 
eral use of cesarean section. Vagifal delivery remains 
the safest method of delivery for mother and child and 
only after increased risk has been carefully docu- 
mented should a cesarean section be performed. 
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From 1963 to 1977, 349 radical abdominal hysterectomies with bilateral pelvic lymphadenectomy 
were performed for Stage IB (331 patients) and Stage IIA (18 patients) cervical cancer at the New 
York Medical College, with no operative deaths. Definitive diagnosis was obtained from the biopsy 
specimen in 281 patients. Twenty-nine patients were pregnant when the diagnosis was established. 
The average operating time was 4 hours and 48 minutes with an average blood loss of 900 ml. 
Eleven fistulas were noted: ureterovaginal, 7; vesicovaginal, 3; rectovaginal, 1. Since 1972, there 
have been no fistulas in 130 radical hysterestomies. Metastatic carcinoma to the regional lymph 
nodes was discovered in 27 patients for an ncidence of 7.7%. Postoperative total pelvic external 
irradiation was utilized in 40 patients (27 wita positive nodes, 10 with microscopic carcinoma in 
vascular channels, and an additional three patients with an inadequate vaginal extirpation margin). 
A total of 62% of those patients with poor psognostic criteria receiving postoperative irradiation are 
alive and well. Two hundred nineteen patierts have been followed up for at least 5 years and the 
survival rate was 90%. Our data support the view that radical abdominal hysterectomy with bilateral 
pelvic lymphadenectomy is the treatment of choice for patients with Stages IB and IIA cervical 
cancer in the nonpregnant state, unless there are major medical contraindications. (AM. J. OBSTET. 


GYNECOL. 135:442, 1979.) 
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tDeceased. 


THE SURGICAL TREATMENT of cervical carcinoma 
started in the nineteenth century, was only palliative, 
and for the most part proved unsuccessful. Simple re- 
moval of the cervix and then the uterus by the vaginal 
and abdominal route was performed by Sauter in 1822, 
as an attempt to supplement the then limited treatment 
by cauterization.! A more radical operation, consisting 
of total hysterectomy, was proposed by Freund in 
1878.? Although his operation represented a rather 
limited excision by present standards, it signified an 
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initial attempt to encompass the entire diseased area. 
Because of the high recurrence rate, it became obvious 
that a more complete removal of adjacent tissue was 
necessary if a cure was to be effected. 

In 1898, Ries considered removal of part of the 
broad ligament and some of the lymph nodes.? The 
operative principles conceived by Ries were performed 
in the living patient by Clark at The Johns Hopkins 
Hospital.” It remained for Wertheim‘ to perform with 
regularity the operation which now bears his name. 
Wertheim's operation included a total hysterectomy 
with an en bloc resection of the broad ligament and 
excision of the superior, medial, lateral attachments of 
the ureter and removal of enlarged lymph glands. 
Wertheim did not excise the deep attachments to the 
ureter and only performed a selective lymphadenec- 
tomy. Despite Wertheim's notable improvement and 
innovations, supportive facilities were very limited and 
no doubt contributed to a surgical mortality rate 
of 18.6%. 

The technique of Wertheim's hysterectomy has been 
modified with a more thorough central extirpation and 
development of a technique for complete lymphaden- 
ectomy. This more extensive cancer operation has been 
performed with corresponding improvement in mor- 
tality, morbidity, and survival statistics. 

At the New York Medical College-Metropolitan 
Hospital Center, during the 15-year period from 1963 
to 1977, the predominant treatment for patients with 
Stage IB and Stage IIA cervical carcinoma has been 
radical abdominal hysterectomy with bilateral pelvic 
lymphadenectomy. From 1963 to 1966, these proce- 
dures were performed by fourth-year residents who 
had special interests in gynecologic oncology and since 
that time by postresidency fellows in gynecologic 
oncology. All surgical procedures were supervised by 
attending physicians (members of the Gynecologic On- 
cology Service). 

Those patients with Stage IB (331) and Stage IIA 
(18) cervical carcinoma selected as candidates for radi- 
cal surgery comprise this report. During this 15 year 


period, the Service admitted 480 patients with Stage I 


lesions and 30 patients with Stage IIA lesions. One 
hundred ninety patients (26.7%) received radiation 
therapy because of major medical contraindications or 
an unwillingness to have surgery performed. The Gy- 
necologic Oncology Service, a team consisting of gyne- 
cologic oncology attending physicians, fellows, and 
radiotherapists, determined a specific therapeutic plan 
for each patient. The selection of patients for the op- 
erative procedure was dependent upon the decision of 
at least two members of the Oncology Service. The de- 
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cision to perform radical abdominal hysterectomy and 
pelvic lymphadenectomy was based on a thorough re- 
view of the patient's history, physical examination, lab- 
oratory and radiographic data, and clinical staging. All 
patients were considered to be candidates for surgery 
unless there were major medical or psychiatric con- 
traindications. Clinical staging was generally deter- 
mined in an examining room, but if any disagreement 
occurred the patient was then examined under anes- 
thesia. The preoperative evaluation included a com- 
plete blood count and determination of levels of blood 
glucose, blood urea nitrogen, and electrolytes, liver 
profile, prothrombin time, bleeding and clotting 
time, serology, and blood volume. The radiologic 
survey included chest roentgenography, intravenous 
pyclography, skeletal survey, and barium enema. 
Lymphangiography and radionuclide hepatic scans 
were performed in selected patients. Cystoscopy and 
sigmoidoscopy were performed in all patients. The op- 
erative technique of Meigs? was followed: The opera- 
tion consists of the removal of the uterus, cervix, 
paracervical tissue, paravaginal tissue, the upper third 
to two thirds of the vagina, plus a dissection of the 
lymphatic chain and nodes from the common iliac ar- 
teries and veins, the bifurcation of the iliacs, the exter- 
nal and internal arteries and veins, the obturator fos- 
sae, and the tissues on the levator and muscle facia, and 
in the region of the obturator canal. The posterior 
cul-de-sac was removed, the dissection commencing 
well up on the rectum. 


Material and methods 


Three hundred forty-nine patients had radical ab- 
dominal hysterectomy and bilateral pelvic lymphaden- 
ectomy performed. The patient's ages ranged grom 12 
to 71 years with a mean of 44.1 years. The average 
parity was 4, with a range of 0 to 7. Definitive diagnosis 
was obtained from the biopsy specimen in 281 patients. 
In an additional 68 patients, cervical conization was 
necessary. Histologic diagnoses included squamous cell 
carcinoma, 303; adenocarcinoma, 42; combined squa- 
mous cell carcinoma and adenocardinoma of cervix, 1; 
combined squamous cell carcinoma of the cervix and 
adenocarcinoma of the endometrium, 1; and cervical 
sarcoma botryoides, 2. Carcinoma of the intact uterus 
was diagnosed in 334 patients and carcinoma of the 
cervical stump in 15. Twenty-nine patients were preg- 
nant when the diagnosis was established. Five opera- 
tions were performed in the first trimester, six in the 
second, and 12 in conjunction with cesarean section in 
the third. Six patients were treated in the postpartum 
period. 
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Table I. Complications 
Complication Á Ne. 


Major complications: 

1. Urinary 
Ureterovaginal fistulas 
Vesicovaginal fistulas 
Prolonged bladder atony 

2. Intestinal - 
Small bowel obstruction 
Small bowel fistula 
Rectovaginal fistula 

3. Medical 
Myocardial infarction 
Pulmonary embolism 
Septic shock 

4. Wound healing 
Incisional hernia 5 
Evisceration 3 

5. Other 
Lymphocysts 3 


LUI 


Li 


Minor complications: 
1. Urinary 
Urinary tract infections 37 
2. Intestinal 
Paralytic ileus i= 
3. Medical 
Thrombophlebitis 4 
Pneumonitis J 
Jaundice 1 
Lymphedema 5 
4. Infection 
Wound infection 37 
Pelvic hematoma E 
Pelvic cellulitis 2 


The stage distribution was 331 patients wita stage IB 
and 18 patients with Stage IIA. The average cperative 
time was 4 hours and 48 minutes with a ramge of 2 
hours and 30 minutes to 8 hours and 30 minutes. The 
average blood loss was 900 ml with a range cf 200 to 
3,500 ml. A pelvic pack for hemostasis (Lozothoto- 
poulos pack) to control venous bleeding was r ecessary 
in 28 patients. The average duration of hospitalization 
was 17.3 days with a range of 10 to 55 days. 


Results 


We have evaluated the postoperative complications 
under two categories, major and minor (Tabl2 I). The 
most frequent major complications were fistulas: seven 
ureterovaginal, three vesicovaginal, and one r2ctovagi- 
nal. There were 10 urinary tract fistulas for an inci- 
dence of 2.8%. Since 1972, 130 radical hysterectomies 
have been performed without any urinary sulas. 

The rectovaginal fistula was repaired su-cessfully 
after a 5 month waiting period. Two of the ureterovag- 
inal fistulas healed spontaneously over an ir dwelling 
ureteral catheter. In another four patients, after a 5- to 
6-month period, a successful ureteroneccystostomy 
was performed. One patient had a significaat loss of 
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Table II. Site of positive nodes 
Site No. ` 


Unilateral obturator 7 
Unilateral obturator and external iliac 4 
Unilateral internal iliac 3 
Bilateral internal iliac 3 
Unilateral external and lateral iliacs and 3 
unilateral obturator 
Unilateral lateral iliac and obturator 3 
Unilateral external iliac 2 
Unilateral common iliac 1 
Unilateral external and lateral iliacs and 1 
unilateral common iliac 


ureteral tissue and after 8 months a successful ileal in- 
terposition was performed. One patient with a ves- 
icovaginal fistula began to pass urine through the va- 
gina on the eleventh postoperative day. Cystoscopic 
examination revealed the presence of a fistula 2 cm in 
diameter, proximal to the ureteral orifices. An unsuc- 
cessful attempt at vaginal repair was made after 7 
months. The patient has refused any further attempt at 
surgical correction. She is free of disease after 8 years. 
Two other patients had primary vaginal repairs per- 
formed 2 to 3 months after the diagnosis of vesicovagi- 
nal fistula was made with beneficial surgical results. 

Three patients developed small bowel obstruction 
(ileal) in the immediate postoperative period, two re- 
quired re-exploration and lysis of adhesions, and one 
was treated conservatively with nasogastric suction and 
nutritional supplementation. The patient with a small 
bowel fistula had a resection of the ileal portion per- 
formed with end-to-end anastomosis. Only three pa- 
tients developed a major medical problem (myocardial 
infarction in one, pulmonary embolism in one, and 
septic shock in one). 

Minor complications were frequently secondary to 
infection of the urinary tract (37 or 9.196) or wound (37 
or 9.196). Other minor complications are noted in 
Table I. There were no operative deaths. 

Metastatic carcinoma to the regional lymph nodes 
was discovered in 27 patients for an incidence of 7.7%. 
Twenty-five patients with Stage IB lesions had positive 
nodes (7.4%) and two of 12 patients (16.6%) with Stage 
ILA lesions had positive nodes. In another 10 patients, 
microscopic carcinoma was present in the medial 
parametria and in the vascular channels. In three ad- 
ditional patients, the free margin of excision at the vag- 
inal border was very narrow. Postoperative radiation 
was administered to 40 patients. Table II indicates the 
site of positive nodes with unilateral obturator in- 
volvement being the most common. Ten to 40 nodes 
were generally submitted for examination and six to 10 
sections of each node were reviewed. 
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Of the 349 patients treated by radical abdominal hys- 
terectomy and pelvic lymphadenectomy, end results 
are presented for the 219 patients with a potential 
5-year follow-up. Of these 219 patients treated during 
the first 10 years of the study (1963 to 1972), 17 pa- 
tients have died of disease and five patients have been 
lost to follow-up. The 5-year survival rate was 90%. 
Sixteen patients during that period had positive lymph 
nodes, including one patient who had been pregnant. 
All patients with positive nodes received total pelvis 
postoperative external radiation (5,000 to 5,500 rads) 
and six of 16 (37.5%) followed up for 5 years demon- 
strated pelvic recurrence. Only one of these patients 
has survived after reoperation. She had an anterior 
exenteration and is free of disease at 118 months. 


Comment 


Meigs? technique, which reintroduced the radical 
hysterectomy in 1935, included a wider central resec- 
tion than that used in the original Wertheim operation 
and an extensive pelvic lymphadenectomy. His opera- 
tion was well conceived because carcinoma of the cervix 
progresses along the lymphatic channels, making it im- 
possible to determine preoperatively the exact limits of 
extension. It therefore becomes necessary to extirpate 
all the regional lymph glands and to perform a wide 
central resection. The uterus, adnexa, and all potential 
carcinomatous tissues are removed en bloc, including 
removal of all the areolar and lymphoid tissues sur- 
rounding the common iliac, hypogastric, external iliac, 
and obturator vessels. The ureters must be dissected 
from their peritoneal attachment which extends from 
the pelvic brim to their entrance into the bladder. Both 
urinary bladder and ureters are dissected free from 
their vaginal attachments. The rectovaginal space is en- 
tered and the central portion which contains efferent 
lymphatics is excised. Para-aortic node exploration and 
removal of palpable nodes have been performed in all 
patients prior to the definitive procedure since 1973. If 
para-aortic nodes proved to be positive on frozen sec- 
tion, the intended surgery was cancelled. 

Brunschweig,® in 1951, reported a series of 225 pa- 
tients with one operative death in the entire series (less 
than 0.5%). In 1952, Kelso’ reported on 95 unselected 
patients on whom he had performed radical hysterec- 
tomy and lymphadenectomy with an operative mortal- 
ity rate of 2.1%. One patient died of cardiovascular 
collapse and the other had a transfusion reaction. Liu 
and Meigs* reported on a larger series of 473 patients 
in 1955 with an operative mortality rate of 1.796. Yagi? 
compared two groups of his personal series and was 
able to reduce thé primary mortality rate from 7.2% 
prior to 1950 to 2.356 in those patients operated upon 
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after 1950. Masterson? reported a series of 180 patients 
in 1963 in which there were two operative deaths. More 
recently, Averette and colleagues!" and Park and asso- 
ciates! have reported on series in which there were no 
operative deaths. Our series of 349 patients did not 
result in any operative deaths. 

It has been clearly shown that lymph node metastasis 
is of prognostic significance. Lymphadenectomy may 
be curative when nodes are positive and then usually 
when only one or two nodes are involved. However, the 
lymphadenectomy should be complete rather than se- 
lective as practiced at the turn of the century. 

Javert? found a higher yield of positive nodes with 
the radical lymphadenectomy, as compared to a selec- 
tive node excision. Sixteen percent of the patients in his 
series had positive lymph nodes, and the vagina was the 
second most frequent site of metastasis (10%). In au- 
topsy material, the liver was found to be the most fre- 
quent organ of extension (25%). In his review of 1,637 
cases, the 5 year survival rate was 21% when the nodes 
were positive and 61% when the nodes were negative. 

There was a 7.7% incidence of positive nodes in our 
collected series (349 patients), and of the 16 patients 
with positive nodes followed up for 5 years 62.5% have 
survived following a postoperative course of total pelvis 
radiation. It is of interest that obturator node involve- 
ment was the most common site of lymphatic metas- 
tasis. The incidence of lymphatic (pelvic) involvement 
has ranged from 5% to 17% in reported series of Stage 
IB carcinoma. Although our incidence of pelvic node 
metastasis was lower (Stage IB, 7.4%; Stage IIA, 
16.6%) than in several other reports, the survival rate 
appears to indicate accuracy in histologic examination 
of submitted tissue. 

In the surgical approach, ovarian function can be 
preserved when radical hysterectomy is done. In the 
younger women with an early stage of cervical cancer, 


serious thought should be given to the retention of 


ovarian function. Ovarian conservation can be accom- 
plished without jeopardizing the therapeutic results 
because efferent lymphatics from the cervix bypass the 
ovarian ligament. Both autopsy studies and follow-up 
of women whose ovaries were spared have proved that 
the gonads are nota site of metastasis in early disease.” 
Operative deaths from radical hysterectomy and 
lymphadenectomy have been reduced to a minimum. 
Morbidity can still be substantial but can also be mark- 
edly reduced as evidenced by the absence of fistulas in 
the reports of Averette and colleagues" and Park and 
associates" and our experience since 1972. 
During the first 10 years of our study, 11 fistulas (5 
%) were noted in 219 patients operated upon. Since 
1972 there have been no fistulas in 130 radical hys- 
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terectomies. It must be stressed that from 1963 to 1972, 
the surgery on our teaching service was done-predomi- 
nantly by senior residents interested in oncosozy or by 
fellows in gynecologic oncology. From 1972, all surgery 
has been performed by three gynecologic on -ologists 
and by fellows in a 2-year training program. ín addi- 
uon, blood replacement, operative time, and hospital 
stay have decreased markedly since 1972. 

Following surgery, it has been our policy to use 
catheter drainage of the bladder for 10 days end then 
remove the catheter if there is no indicatior of any 
major urinary complication. Only three patents have 
had severe bladder atony requiring prolonged catheter 
drainage. Only recently, the use of prophylacic mini- 
dose anticoagulation has been promulgated for pa- 
tients undergoing radical surgery. Only one of our pa- 
tients had a postoperative embolus and another one, a 
myocardial infarction. Our results therefore do not 
prompt us to the present use of anticoaguiation as a 
preoperative prophylactic measure. 


October 15, 1979 
Am. J. Obstet. Gynecol. 


It is our Section's philosophy that the combination of 
radical abdominal hysterectomy and bilateral pelvic 
lymphadenectomy is the treatment of choice for pa- 
tients with Stages IB and IIA cervical cancer who have 
no major contraindications to surgery. In addition, it is 
our contention that radical abdominal hysterectomy is 
an optimal and safe modality of treatment of Stage IB 
cervical cancer complicated by pregnancy." Medical 
contraindications to this surgical route are fortunately 
infrequent. In addition, we have had the opportunity 
to train residents in pelvic anatomy and operative 
techniques which should increase their scope and 
confidence during pelvic surgery for benign conditions 
and have interested medical students in this subspe- 
cialty. Most important, gynecologic oncologists have 
been trained in the surgical technique of radical ab- 
dominal hysterectomy and pelvic lymphadenectomy 
which offers their patients a high survival rate and re- 
sults in negligible morbidity and deaths. 
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Therapy of endodermal sinus tumor of the ovary 
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Endodermal sinus tumor of the ovary can be differentiated histologically and immunohistochemically 
from ovarian embryonal cell carcinoma. A case report of a patient with endoderma! sinus tumor is 
presented in which a long-term remission was achieved by unilateral adnexectomy and combination 
chemotherapy. Review of the current literature indicates that tumor removal followed by combination 
chemotherapy with vincristine, actinomycin D, and cyclophosphamide is the most effective method 
of therapy for this highly malignant ovarian neoplasm. The addition of hysterectomy with 
contralateral ovariectomy or radiation therapy does not appear to significantly improve the survival 
of patients with this tumor. Serial plasma determinations of alpha fetoprotein provide biochemical 
monitoring of response to therapy and may be useful in predicting occult tumor recurrence. 


(AM. J. OBSTET. GYNECOL. 135:447, 1979.) 


ENDODERMAL SINUS TUMOR is a rare and highly 
malignant germ cell tumor of the ovary occuring 
primarily in children and young adults. This tumor, as 
first described by Teilum,”! is an extraembryonal germ 
cell tumor exhibiting selective overgrowth of yolk sac 
endoderm and extraembryonic mesoblast. It contains 
characteristic structures, which bear a close histologic 
similarity to the endodermal sinuses of Duval in the 
yolk sac of the rat placenta. The recent demonstration 
of alpha fetoprotein (AFP) in the human yolk sac? and 
in the endodermal sinus tumor? !* ?? has further 
strengthened the concept of the vitelline origin of this 
tumor. Its infrequent occurrence, inconsistency of 
terminology, and association with other germ cell tu- 
mors of the ovary have resulted in a relatively limited 
reported experience: with pure endodermal sinus 
tumor. In the past, surgery alone or in combination 
with radiation therapy consituted the accepted method 
of treatment for this tumor, and the prognosis was ex- 
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tremely poor." * '* Recently, however, several isolated 
case reports'- ^: '® ?4 and a few small series: *” ?3 have 
reported markedly improved patient survival with the 
use of conservative surgery in combination with ad- 
junctive chemotherapy. The purpose of this paper is 
not only to present such a case but also to review the 
recent literature concerning the optimal method of 
therapy for this highly aggressive tumor. 


Case report 


An 11-year-old Caucasian girl presented with severe 
abdominal pain after an episode of trauma to the ab- 
domen. Pelvic examination revealed a right adnexal 
mass approximately 15 cm in diameter, and the re- 
mainder of the physical examination was essentially 
unremarkable. The patient had a normal intravenous 
pyelogram, and a barium enema showed displacement 
of the bowel by a pelvic mass. At celiotomy, a 13 by 15 
cm right ovarian tumor which had ruptured into the 
peritoneum was removed. No ascites or intraperitoneal 
metastases were noted, arid biopsies of the left ovary 
and omentum were taken. Examination of the tumor 
revealed histologic findings consistent with an en- 
dodermal sinus tumor of the ovary. The tumor exhib- 
ited a loose pattern of malignant cells with intervening 
blood-filled spaces. Characteristic Schiller-Duval bodies 
with central capillaries surrounded by a rosette of ma- 
lignant cells were easily identified (Fig. 1). There were 
prominent intracytoplasmic as well as extracellular 
eosinophilic hyaline droplets of varying size. Immu- 
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Fig. 1. Characteristic Schiller-Duval bodies of endodermal sinus tumor with central capillary sur- 
rounded by rosette-like arrangemento tumor cells. Note intracytoplasmic hyaline droplets (arrows). 


(Hematoxylin and eosin. x500.) 


Table I. Clinical characteristics of patients 


Wilkinson et al.” (1973) 1 
Blythe, and Buchsbaum‘ (1973) 2 
Smith and Rutledge” (1975) 48 


Forney et al.” (1975) 1 
Sell et al.!7 (1976) 3 
Kurman and Norris? (1976) 65 
Jimerson and Woodruff!" 31 
Ettinger et al.5 (1977) 1 
Ungerleider et al.” (1978) 5 
Danforth et al.? (1978) 2 


2 yr. survival 


13 II (1) 0 (0%) 
16 I (1) 0 (0%) 
III (1) 
19 D (11) 14 (29%) 
II (3) 
III (25) 
IV (9) 
14 II (1) 1 (100%) 
20 I (1) 0 (0%) 
HI (1) 
IV (1) 
19 1 (49) 9 (14%) 
II (4) 
III (12) 
18 I (28) 3 (10%) 
HI (1) 
IV (2) 
33 1 (1) 1 (100%) 
23 I (4) 2 (40%) 
Ul (1) 
18 I (1) 1 (50%) 
Il (1) 





noperoxidase staining of the tumor for AFP wes per- 
formed according to the method of Primum ard col- 
leagues.'® All sections of the tumor stained positively 
for AFP. The greatest intensity of staining wa: found 
within the cytoplasm of tumor cells in extracyto -lasmic 
hyaline globules (Fig. 2). The right fallopian tube, left 
ovarian tissue, and omentum were normal ard con- 
tained no microscopic foci of metastatic disease. Follow- 
ing surgery, a chemotherapeutic regimen consi; ing of 
vincristine (1.5 mg/sq m intravenously for 5 days every 


4 to 6 weeks), actinomycin D (10 ug/kg/day intrave- 
nously for 5 days every 4 to 6 weeks), and cytoxan (5 
mg/kg/day intravenously for 5 days every 4 to 6 weeks) 
was instituted. The patient tolerated chemotherapy 
well and experienced only minimal nausea and vomit- 
ing during administration of chemotherapy. Twelve 
courses of chemotherapy were completed within 18 
months of diagnosis. Plasma AFP levels were deter- 
mined at bimonthly intervals following surgery and all 
values have been normal (less than 20 ng/ml). Six 
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Fig. 2. a: Section of tumor stained for AFP by the immunoperoxidase technique and counterstained 
with hematoxylin. Arrows denote dark intracytoplasmic and extracellular staining. (Hematoxylin 
and eosin. x312.) 6: High magnification of individual tumor cells stained for AFP by the immu- 
noperoxidase technique but not counterstained. Staining in this area is intracytoplasmic (arrow). 


(Hematoxylin and eosin. x 600.) 


weeks following completion of chemotherapy, a sec- 
ond-look laparotomy was performed and revealed no 
palpable or visible evidence of recurrent disease. 
Likewise, peritoneal washings and omental biopsies 
taken at this time contained no malignant cells. At 
present, the patient is alive, and normal menstrual 
function has begun with no evidence of recurrent 
cancer 24 months after initial therapy. 


Literature review 


. 
Approximately 150 cases of pure endodermal sinus 
tumor have been reported in the recent literature 


(Table I). No case in which an endodermal sinus was 
admixed with another malignant germ cell tumor has 
been included in this review. The age of patients with 
this tumor ranged from 2 to 45 years (mean 18 years), 
and over 65% occurred in patients less than 20 years of 
age. Over 60% of these tumors were confined to one 
ovary at the time of diagnosis. The overall 2 year survi- 
val rate of patients with Stage I disease was only 27%, 
however, and over half of these patients died within a 
year after diagnosis. The survival of patients with Stage 
I disease did not differ significantly from that of pa- 
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Table II. Method of therapy related to patient sarvival 


No. of 2 yr. Durat en of 
Treatment patients survival survrve. (yr.) 


Surgery alone 7 (14%) 245 

Surgery plus 40 1 (396) 13 
radiation 

Surgery plus 13 1 (8%) P: 
radiation plus 
chemotherapy 

Surgery plus 52 21 (40%) 2-33 
chemotherapy 


Table III. Relationship of type of chemotherapy 
to patient survival 


No. of 2 yr. Dureéon of 
Type of chemotherapy | patients | survival | survival (yr.) 


Single alkylating 7 2 (29%) oH 
agent 
Actinomycin D plus Sj 
chlorambucil plus 
methotrexate 
Actinomycin D plus 9 
5-Flurouracil 
plus Cytoxan 
Vincristine plus 2 
actinomycin D 
plus methotrexate 
plus bleomycin 
Vincristine plus 25 
actinomycin D 
plus Cytoxan 


0 (0%) Be 
2 (22%) 2:6 


0 (0%) e 


17 (6896) 27 


tients with more advanced disease. For examp e, the 2 
year survival rates were 33% in patients with stage II 
disease and 21% in patients with Stage III disease. The 
relationship between method of therapy an 1 patient 
survival is presented in Table II. Surgery alom2 was an 
ineffective therapeutic modality for this tun or. Only 
16% of patients survived more than 2 years «hen pa- 
tients were treated by unilateral adnexectomy. Fur- 
thermore, the addition of hysterectomy andre noval of 
the contralateral ovary did not result in an ir-rease in 
survival. Only 13% of patients were alive 2 yeats follow- 
ing total abdominal hysterectomy and bil:seral sal- 
pingo-oophorectomy. The lowest survival -ate was 
noted in patients treated by surgery followec by pelvic 
or abdominal radiation. One of 40 patients 3%) was 
alive 2 or more years after therapy. In cor rast, the 
highest survival rate occurred in patients meated by 
surgery followed by systemic chemotherapy. Results of 
the specific chemotherapeutic regimens utilived are il- 
lustrated in Table III. The combination of wncristine, 
actinomycin D, and cytoxan was significemtly (p < 
0.001) more effective than any other drug mgimen in 
producing prolonged (>2 years) remission. Over 65% 
of patients were alive 2 or more years follow ng initial 
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treatment by this drug regimen. Combination chemo; 
therapy was found to produce essentially the same 
survival whether preceded by unilateral adnexectomy 
or total abdominal hysterectomy with bilateral sal- 
pingo-oophorectomy. Optimal results were obtained 
when at least 12 monthly courses of chemotherapy 
were given following tumor removal or debulking. 


Comment 


Endodermal sinus tumor is categorized as a germ cell 
tumor distinct from the embryonal cell carcinoma in 
the World Health Organization classification of ovarian 
tumors.'* Recently, Kurman and Norris": ' outlined 
distinctive pathologic and immunohistochemical fea- 
tures differentiating these two germ cell tumors. Ac- 
cording to these investigators, endodermal sinus tumor 
of the ovary is analogous to the embryonal cell carci- 
noma of the testis, infantile type, while the embryonal 
cell carcinoma of the ovary is analogous to the adult 
type of this testicular germ cell tumor. Schiller-Duval 
bodies were observed in only 75% of the endodermal 
sinus tumors, whereas prominent intracellular and ex- 
tracellular hyaline droplets were found in all cases. Im- 
munohistochemically, endodermal sinus tumors stained 
for AFP but not for the beta subunit of human cho- 
rionic gonadotropin (8-HCG). In contrast, embryonal 
cell carcinomas contained both of these tumor-associat- 
ed markers. In the present review, all 16 cases of en- 
dodermal sinus tumor in which immunoperoxidase 
staining was performed stained positively for AFP, and 
all were devoid of B-HCG. In one of these patients,'? 
rising plasma AFP levels actually preceded the clinical 
detection of recurrence. 

Currently available data emphasize the need for ac- 
curate evaluation and prompt therapy for patients with 
endodermal sinus tumor. This tumor has been shown 
to be associated with other malignant germ cell tumors 
in over 50% of reported cases.'! Therefore, numerous 
sections of each tumor specimen must be taken in 
order to rule out the presence of other malignant germ 
cell components. Optimal therapy for the patient with 
endodermal sinus tumor includes unilateral adnexec- 
tomy followed by at least 12 courses of combination 
drug therapy. Barber and Graber? have reported the 
adverse effects of surgical castration on children with. 
gynecologic tumors, and the addition of hysterectomy 
with contralateral salpingo-oophorectomy does not ap- 
pear to alter survival in patients with endodermal sinus 
tumor. The use of combination chemotherapy follow- 
ing tumor removal, first proposed by Smith and co- 
workers, '*: ? has been the most important recent factor 
in improving patient survival in this disease. The 
findings of the present investigation indicate that to 
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«date the most effective chemotherapeutic regimen in 
the treatment of endodermal sinus tumor is a combi- 
nation of vincristine, actinomycin D, and Cytoxan. Se- 
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rial plasma determinations of AFP provide biochemical 
monitoring of response to therapy, and may be useful 
in predicting occult tumor recurrence. 


a a 


10. 


11. 


13. 
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Gestational trophoblastic disease, most commonly hydatidiform mole, is an unusual condition within 
the United States. The incidence of hydatiditorm mole has been reported to vary from 1 in 1,200 to 
1 in 2,000 pregnancies. This report described eight cases of hydatidiform mole among 4,829 
patients presenting for elective first-trimester zbortion. Factors which might account for the 
frequency of hydatidiform mole of 1 in 600 are discussed. Although the clinical course of patients 
with hydatidiform mole appears benign, gross examination of tissue obtained at suction curettage 
and the liberal use of histologic evaluation in questionable cases is required to make the diagnosis. 


(AM. J. OBSTET. GYNECOL. 135:452, 1979.) 


WITH THE LIBERALIZATION Of elective abertion in 
the United States since the early 1970s, the number of 
patients presenting for pregnancy termination has 
shown a gradual increase. There were approximately 
900,000 cases completed in 1974 in the United States 
while currently the annual case load is estimated to be 
in excess of 1 million procedures.’ In addition, the per- 
centage of patients undergoing first-trimester suction 
procedures has shown a gradual increase to approxi- 
mately 90% of all patients. At least 50% of first- 
trimester cases are performed in outpatient freestand- 
ing clinics.' Such clinics, in order to offer services at a 
reasonable cost to patients, frequently do mot submit 
specimens for pathologic examination unless faced 
with a diagnostic problem. In contrast, hospital-based 
programs, in order to meet national hospital accredita- 
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tion criteria, routinely submit all operative specimens 
for pathologic evaluation. 

One of the potential problems of clinicians perform- 
ing elective abortions is the occurrence of gestational 
trophoblastic disease. Although the classic gross fea- 
tures such as grapelike clusters in the absence of a fetus 
are usually readily recognized, unfortunately, not all 
instances of trophoblastic disease have these findings. 
Furthermore, in pregnancies of 8 weeks' or less dura- 
tion from the last menstrual period, one may have 
difficulty in grossly identifying fetal parts. Therefore, 
unless all specimens are submitted for histologic 
evaluation, one may fail to recognize some cases of ges- 
tational trophoblastic disease. 

The purpose of this present report is to review the 
experience in the Fertility Control Center with gesta- 
tional trophoblastic disease from July 1, 1973, through 
June 30, 1976. Since all specimens routinely undergo 
pathologic evaluation, the study enabled us to deter- 
mine the frequency of this problem within our abortion 
population as well as the clinical characteristics of these 
patients. i 


Material and methods 


From July 1, 1973, through June 30, 1976, 4,829 
patients underwent suction curettage within the Fer- 
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Fig. 1. Representative histology of two patients, showing hydropic villi and trophoblastic prolifera- 


tion throughout the sections. 


tility Control Center. About 75% had gestations of 12 
weeks or less while the remaining 25% were beyond 12 
weeks as determined by fetal foot-length measure- 
ments. However, the vast majority of these latter preg- 
nancies did not exceed 14 weeks. Midtrimester amnio- 
infusion patients were not part of this current study. 
Such patients routinely had determination of the pres- 
ence of fetal heart tones. In the absence of fetal heart 
tones, sonography was carried out and if an abnormal- 
ity such as gestational trophoblastic disease or an ovar- 
ian cyst was found, the patients were referred to the 
gynecology division. 

All patients presenting for abortion were screened 
with a history, physical examination, and laboratory 
tests including a urine pregnancy test. The suction 


curettage procedures were carried out utilizing para- 
cervical block anesthesia and intravenous analgesia. All 
obtained tissue was submitted for pathologic review. 
The criteria utilized to diagnose gestational tropho- 
blastic disease include presence of placental villi with 
edema, loss of vasculature, and varying degrees of tro- 
phoblastic proliferation.’ In addition, for the purposes 
of this study, specimens defined as hydatidiform mole 
show throughout the available tissue hydropic changes 
of the villi accompanied by greater than normal 
amounts of trophoblastic proliferation (Fig. 1). When 
only a few hydropic villi were seen in an otherwise 
normal mass of tissue, such findings were not included 
in this study. Once the diagnosis of gestational tropho- 
blastic disease was made, patients were followed up by 
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the Division of Gynecologic Oncology. Patients with 
hydatidiform mole were evaluated weekly by mea- 
surement of the beta subunit of serum humar cho- 
rionic gonadotropin until titers were negative. then 
monthly for a minimum of 1 year. In addition. chest 
roentgenograms were obtained initially and at 6 
months. 


Results 


Fight cases of hydatidiform mole were diagnosed 
during the 3 year period of study. During this same 
time period, 4,829 suction curettage procedures were 
completed. 

The frequency of hydatidiform mole within the 
group of patients presenting for suction curettage was 
about | in 600. Of the patients with molar pregnancy, 
six of eight were age 16 or less, six of eight were black, 
all but one were single, and five of eight were aullipa- 
rous. In addition, six of eight were receiving Medical 
Assistance, a characteristic utilized in this study to 
grossly estimate socioeconomic status. These demo- 
graphic findings of the molar pregnancy patients are 
quite similar to the characteristics of our general abor- 
tion population. The majority of patients were asymp- 
tomatic although two patients complained of mild 
vaginal spotting and one patient presented with galac- 
torrhea. Three patients had durations of pregnancy by 
menstrual data that were 2 or more weeks lessthan the 
examiner estimated. 

The person performing the abortion was able to 
grossly identify tissues suspicious for molar pregnancy 
in six of the cases; in one case a gross diagnosis of 
decidua and no fetal parts was made, while ir another 
the gross diagnosis of tissue normal for a pregnancy 
termination was made. In these two latter instaaces, the 
histologic evaluation showed hydatidiform mele. 

All patients with the diagnosis of hydatidif-rm mole 
developed negative titers within 6 weeks and 20 patient 
required chemotherapy. One patient underwent ab- 
dominal hysterectomy at a later date for symptomatic 
myomas and pathologic examination did not reveal 
evidence of trophoblastic disease. Another p atient has 
presented to the Fertility Control Center on three sub- 
sequent occasions for pregnancy terminatien without 


PUB ATRIIS v LS 


October 15, 1979 
Am. J. Obstet. Gynecol. 


problems. The patient with galactorrhea had disap- - 
pearance of the symptoms several weeks after evacua- 
tion of the molar pregnancy. 


Comment 

Gestational trophoblastic disease, most commonly 
hydatidiform mole, is an unusual condition within the 
United States. The estimate usually noted is 1 in 2,000 
pregnancies." However, a study from North Carolina? 
and one from Rhode Island‘ indicate incidences of 1 in 
1,200 and 1 in 1,450 pregnancies, respectively. The 
current report shows that among elective abortion pa- 
tients presenting for first-trimester suction curettage a 
frequency of 1 in 600 may be realized. 

One explanation for this increased incidence in our 
population may be that patients destined to abort 
molar pregnancies are undergoing curettage with sub- 
sequent submission and identification of material as 
gestational trophoblastic disease. Such patients might 
otherwise spontaneously abort at home and not have 
tissue pathologically evaluated. 

It has been suggested that a number of factors such 
as age, parity, nutritional status, and race may in- 
fluence such rates but when one compares the patient 
with gestational trophoblastic disease with other pa- 
tients requesting first-trimester pregnancy termination 
within our population, very little difference can be 
seen. 

Although durations of gestation as noted by men- 
strual data and pelvic examination show variation in 
some instances, this finding is not too dissimilar from 
our experience with patients who do not have tropho- 
blastic disease. 

The disease and clinical course of most patients ap- 
pear to be relatively benign. However, careful evalua- 
tion and follow-up for at least 1 year are of obvious 
importance. Finally, it should be noted that hydatidi- 
form mole or an abnormality was suspected by gross 
examination at suction curettage in all but one case. 
However, the recognition of this entity still requires 
careful inspection of all tissue obtained at suction curet- 
tage. If fetal parts are absent or if any tissue appears 
abnormal, histologic evaluation is mandatory. 
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In a double-blind parallel trial, 24 dysmenorrheic women received a single dose of Anaprox* (1,100 
mg) or placebo. Over the next 2 hours, pain intensity was scored and intrauterine pressure was 
measured using an immobilized microballoon. At the end of 2 hours, all 11 patients given Anaprox 
(but only three of the 13 given placebo) experienced complete pain relief (p = 0.0004). The resting 
intrauterine pressure (IUP) decreased from a mean of 51.4 to 26.8 mm Hg in the Anaprox-treated 
group, while in the placebo group the mean resting IUP values remained essentially unchanged (a 


drop from 55.4 to 51.9 mm Hg was observed). This difference between the two treatment groups 
was statistically significant in favor of Anaprox (p = 0.03). Several patients from each group were 
given 0.2 mg of ergonovine by intramuscular injection following the 2 hour trial. In both groups, the 
resting IUP increased within 30 minutes; the corresponding increase in pain intensity was more 
pronounced, however, in the placebo group. These results support the premise that a decrease in 
resting IUP is directly linked to the pain-relieving effects of Anaprox. (AM. J. OBSTET. GYNECOL. 


135:455, 1979.) 


OPEN AND SINGLE-BLIND STUDIES have demon- 
strated that the relief of dysmenorrhea effected by 
Anaprox* and other prostaglandin synthetase inhibi- 
tors is accompanied by a reduction in intrauterine pres- 
sure (IUP), and a causal relationship between the two 
effects seems likely." ? We postulated that if indeed the 
intensity of dysmenorrhea depends on the height of 
myometrial tension, then the degree of relief achieved 
by treatment should be directly proportional to the ex- 
tent of IUP decrease. < 
To test this hypothesis, a double-blind parallel trial 
was initiated in which changes of IUP were correlated 
to modulations of pain-intensity perception in a group 
of dysmenorrheic women treated with Anaprox or 
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placebo. In this study we also tested whether adminis- 
tration of ergonovine, a potent myometrial stimulant, 
elicits dysmenorrhea and whether pretreatment with 
Anaprox modifies the uterine response to ergonovine. 


Material and method 


Patients. Women with regular menstrual cycles 
(ranging from 21 to 36 days) and with a history of 
dysmenorrhea for which no organic causes had been 
detected were invited to participate in the study. Those 
using hormonal or intrauterine methods of contracep- 
tion were excluded. After they gave their written in- 
formed consent, 24 women were enrolled and assigned 
randomly and sequentially to treatment with either 
Anaprox or placebo. From each treatment group, six 
and seven women, respectively, were randomly se- 
lected to receive ergonovine by injection. 

Compounds. The study medications consisted of 
identical-appearing capsules of Anaprox and placebo 
(mostly lactose). Anaprox was administered as a single 
dose of 1,100 mg. Commercially available ergonovine 
was used in a dose of 0.2 mg by intramuscular injection. 

Procedure. At the initial interview, particular atten- 
tion was paid to the patient's menstrual history and the 
circumstances of the dysmenorrhea. The patient was 
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instructed not to use any medication during the next 
dysmenorrheic episode and to return to the clinic for 
examination and treatment as soon as possible afver the 
start of the pain. 

On the day concerned, the patient was placed on a 
special bed, and her vital signs were checked. The in- 
tensity of the "baseline" dysmenorrhea was self-rated 
on a scale of 1 to 5: 1, no pain; 2, mild pain; 3, moder- 
ate pain; 4, severe pain; 5, very severe pain. 

After vaginal preparation and with aseptic precau- 
tions, a microballoon-tipped catheter was inserted 
through the cervix into the uterine cavity, fixed in 
place, and connected to a pressure transducer. The 
patient was asked to report the pain intensity every 10 
minutes for the duration of the experiment, using the 
five-point scale. 

The study medication was administered 30 minutes 
after the insertion of the intrauterine catheter, Ran- 
domly selected patients received the injection of er- 
gonovine after two additional hours had elapsed. 

The uterine contractions were recorded from the 
time of the insertion of the pressure sensor until 2 
hours after the administration of the test medication; 
in patients who received ergonovine, the intrauterine 
pressure was recorded for an additional hour, as were 
the subjective changes in pain intensity. 

Side effects observed by the patient or the inves- 
tigator were noted on special forms. Any patient was 
able to discontinue the trial at any time if she-wished to 
do so. 

Measurements. Intrauterine pressure was assessed 
by its three components: (1) resting pressure (:onus)— 
the average elevation of pressure above zero when 
the uterus was at rest between two contractile waves; 
(2) active pressure (amplitude of the contractien)—the 
difference between the resting pressure and the maxi- 
mum pressure achieved during contractions: (3) fre- 
quency—the number of contractions registered during 
a 30 minute interval. 

Changes in pain intensity perception were assessed 
by computing the sum of pain-intensity difference 
(SPID) scores.*» * In essence, the differences between 
the baseline pain intensity score and pain scores 
obtained following treatment were calculated and 
summed over the entire observation period. Decreased 
pain intensity yielded positive SPID scores: increased 
pain, negative SPID scores. 

In the statistical analysis, parameters measured on a 
continuous scale (such as age and parity) were analyzed 
by Student's t test; parameters measured on a weighted 
scale (such as pain intensity and percent changes in 
IUP) were analyzed by the Mann-Whitney U test.? To 
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assess the relationship between IUP changes and the . 
intensity of dysmenorrhea, the percent changes of rest- 
ing pressure were related to the SPID scores using the 
nonparametric Spearman rank correlation test.? 


Results 


Study population. Of the 24 patients enrolled (age 
range, 18 to 42 years) 11 were assigned to Anaprox and 
13 to placebo. The mean age of the patients given 
Anaprox was 31.0 years and that of the group given 
placebo, 28.7 years. Patients in both groups were also 
comparable in other factors of general medical history 
and examination. 

In the past, nine patients had considered the overall 
intensity of their menstrual pain as “severe”; 12, as 
“moderate to severe”; and three, as “mild.” Nineteen 
patients had previously been treated with conventional 
analgesics, but only three with an excellent effect. 
There were no statistically significant differences be- 
tween the study groups in these parameters of dys- 
menorrhea. 

Efficacy of study medications in dysmenorrhea. 

Pain. For the two groups of patients, we compared 
baseline pain with pain 2 hours after medication. 
There were no statistically significant differences in 
baseline pain for the two groups. However, after 2 
hours, the differences became statistically highly sig- 
nificant in favor of those given Anaprox (p — 0.0004): 
complete relief occurred in all 11 patients who had 
received the active drug as opposed to only three of the 
13 given placebo (Table I). The pain relief afforded by 
Anaprox was also well reflected in the SPID scores: 
Over the 2 hour observation period, the mean SPID 
scores were 15.3 + 1.2 (SE) for the Anaprox group 
and 5.8 + 2.7 (SE) for the placebo group (p = 0.004). 

Intrauterine pressure. To assess the relative efficacy of 
Anaprox and placebo in relieving intrauterine tension, 
the resting IUP in the two groups was compared for 
the first 30 minute interval after medication and the 
final 30 minute interval of the 2 hour period. During 
the first 30 minute interval, the mean resting IUPs 
were 51.4 and 56.4 mm Hg for the Anaprox and the 
placebo groups, respectively (p = 0.7). By the time of 
the last 30 minute interval, the resting IUP of the 
Anaprox group dropped considerably, to a mean of 
26.8 mm Hg, while in the placebo group the mean 
resting IUP remained essentially unchanged, at 51.9 
mm Hg (Table II). This difference between the two 
study groups was statistically significant in favor of 
Anaprox (p = 0.03). The active pressure (amplitude) 
decreased from initial means of 75.2 and 73.6 mm Hg 
to 47.0 and 71.1 mm Hg in the Anaprox and placebo 
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Fig. 1. Representative tracings of intrauterine pressure in two dysmenorrheic patients. Strip A: First 
10 minute segment after administration of study medications (at time 0). Strip B: Final 10 minute 
segment of 2 hour observation period shows the decrease in resting pressure, amplitude, and fre- 
quency of uterine contractions in the Anaprox-treated patient; the uterine contractions of the 
placebo-treated patient remain unchanged. Strip C: Uterine contractions 20 minutes after 0.2 mg 
ergonovine intramuscularly (given 120 minutes following the study drug administration at time 0). 
The uterine contractions increased in both the Anaprox- and placebo-treated patients. 


groups, respectively; and the frequency of contrac- 
tions, from means of 5.2 and 6.6 per 30 minutes to 3.3 
and 5.5 per 30 minutes, respectively. Although the 
mean changes in the latter two parameters of IUP pres- 
sure were impressive for the Anaprox-treated group, 
they were not statistically significant. Fig. 1 shows 
characteristic IUP tracings of one patient treated with 
Anaprox and one with placebo. 

` Relationship between intrauterine pressure and pain. In 
order to correlate pain relief with changes in IUP, the 
percent changes in resting IUP for individual patients 
were arranged in order from the most positive to the 
most negative values, and corresponding SPID scores 
were plotted against them. This is graphically ex- 
pressed in Fig. 2. In all patients receiving Anaprox, a 
marked decrease of resting IUP was noted at the end of 
the 2 hour observation period. It also became evident 
that the patients who experienced the most striking 
reductions in resting IUP (—4796, —67%, —97%, and 
— 9856), were among those who showed the most relief 
of pain (SPID scores of 18, 20, 21, and 20, respectively). 
Lesser degrees of reductions (from —24% to —39%) 
were associated with lower SPID score values (from 10 
to 19), implying léss pain relief. In this group of pa- 


Table I. Pain intensity prior to and 2 hours after 
test drug administration 







No. of patients in each pain-intensity category 






2hr 


Prior to medication after medication 


Mild 2 4 
Moderate 10 6 0 3 
Severe 1 5 0 3 
Very severe 0 0, 0 0 
No pain 0 0 11 3 
Total patients 11 13 11 13 
p Value 0.44* 0.0004* 





*Two-sided Mann-Whitney U test. 


Table II. Resting IUP during the first and final 
30 minute periods after medication 






Resting IUP (mm Hg) 













Time period 
tis ras 
1-30 min. 51.4 56.4 0.7 
90-120 min. 26.8 51.9 0.03 





*Two-sided Mann-Whitney U test. 
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Fig. 2. Correlation between SPID scores and percert changes 
in resting pressure in dysmenorrheic women treated with 
Anaprox and placebo. Spearman rank correlation (7) between 
percent change of resting intrauterine pressure and SPID 
score in Anaprox group (T = 0.678, p = 0.022); placebo 
group (t 0.597, p = 0.031); and both groups combined 
(T = 0.662, p = 0.001). P values were determined by a two- 
sided t test of a correlation different from zero. 


tients, a statistically significant correlation cold be es- 
tablished between the amount of resting pressure de- 
crease and the degree of pain relief (p — 0.02, Fig. 2). 

Similar observations could be made for the placebo- 
treated. patients. In this group, however, the resting 
pressures of six patients became augmented (by +4% 
to +271%) at the end of the observation period, and in 
one patient the reduction was minimal (—3%). In four 
of these seven patients, the SPID scores were negative 
(i.e., the pain intensity increased); in two patients, the 
SPID scores remained virtually unchanged (values of 0 
and +3, respectively); and in one patient only, the in- 
crease in resting pressure (13%) was associated with a 
positive SPID score of 8. Six patients of the placebo 
group who showed reduction in resting pressure (by 
— 1156 to —92%) also reported various degrees of pain 
relief, as expressed by positive SPID scores. Again, the 
correlation between the percent changes in resting 
pressure and pain intensity was statistically significant 
(p = 0.03). 
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The regression lines which were calculated for the 
Anaprox and the placebo groups showed striking 
similarities (Fig. 2). Thus, the relationship between the 
resting IUP and pain intensity was analyzed for all pa- 
tients participating in the study, irrespective of treat- 
ment. In this analysis, the dependence of pain-intensity 
changes on resting IUP modulations became even 
more marked: The correlation between the two was 
statistically significant at a p value of 0.001 (Fig. 2). 

Effect of ergonovine on pain intensity and IUP. At the 
time of ergonovine injection, none of the patients re- 
ceiving Anaprox reported any remaining dysmenor- 
rheic symptoms. However, with only one exception, the 
patients in the placebo group indicated that they were 
still experiencing some degree of menstrual pain. 

Changes in the mean resting pressure after er- 
gonovine administration are shown in Fig. 3. The rest- 
ing pressure at the time of injection was substantially 
lower in the group given Anaprox than in the placebo 
group; for the former group, the mean increase in rest- 
ing IUP was more prominent—from a mean of 37.3 
mm Hg to a mean of 56.2 mm Hg within 30 minutes 
after ergonovine administration. In the placebo group, 
the increase during the same time period was less 
pronounced— from a mean of 62.6 mm Hg to a mean 
of 65.7 mm Hg. 

An interesting observation was that in spite of the 
increased resting pressure prompted by ergonovine, 
only three of six patients given Anaprox experienced 
any intensification of their dysmenorrhea and then it 
was only minimal. By contrast, ergonovine injection to 
the patients given placebo was followed by a further 
prominent increase in dysmenorrhea in four of the 
seven patients. 

Side effects. One patient given Anaprox experi- 
enced nausea 30 minutes following ergonovine admin- 
istration. Of the placebo-treated patients, nausea was 
experienced by one 30 minutes after the insertion of 
the intrauterine catheter and by two others, 30 minutes 
and one hour, respectively, after the ergonovine injec- 
tion. No other side effects were reported. 


Comment 


Anaprox and other prostaglandin synthetase inhibi- 
tors offer a rational treatment modality for painful 
conditions of uterine origin, such as primary dysmen- 
orrhea,* * 7 secondary dysmenorrhea due to the pres- 
ence of an IUD,’ postpartum uterine pain,’ and pain 
and discomfort associated with IUD insertion.'? 

In primary dysmenorrhea, excessively high uterine 
contractions (in particular, an elevation of resting pres- 
sure) have been suggested as the probable chief factor 
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Fig. 3. Changes in testing IUP after ergonovine injection. 


producing the pain,''* ? although studies directly com- 
paring dysmenorrheic patients with normal women in 
this respect are lacking. The present study offers evi- 
dence that the myometrial resting pressure and the in- 
tensity of dysmenorrhea are closely interrelated: Fol- 
lowing Anaprox treatment, pain intensity and resting 
pressure both substantially decreased. The correlation 
between pain intensity and resting pressure also could 
be observed in patients treated with placebo; however, 
the diminution of these parameters during the 2 hours' 
observation period was considerably less in this group 
than in the group given the active compound. Also, in 
those placebo-treated patients in whom intrauterine 
resting pressure actually increased during the 2 hour 
observation period, there was a corresponding increase 
in pain intensity—further confirmation of a cause- 
and-effect link between the two. On the question of 
placebo response, it was not surprising to observe a 
substantial reduction of resting pressure even in some 
placebo-treated patients, since Cibils? and Lundstrom 
(unpublished data) have shown that bed rest and sleep 
can have a calming effect upon uterine contractions. 
Current theories on the mechanism of action of 
Anaprox and similar compounds in dysmenorrhea 


stress their inhibitory effect on microsomal enzymes 
involved in the synthesis of prostaglandins from vari- 
ous precursors with a resulting reduction of IUP and 
relief of dysmenorrhea." ?: '?: * It is conceivable, how- 
ever, that the pain-relieving effect of Anaprox is also 
mediated at other levels. The limited experiment with 
ergonovine administration to patients treated with 
Anaprox has shown that although resting IUP in- 
creased prominently, pain intensification was only min- 
imal. If confirmed, this finding may indicate that 
Anaprox interferes not only with the formation of 
prostaglandins but also with other substances involved 
in the complex processes of pain generation and pain 
transmission.'? While the detailed mechanisms of the 
analgesic action of Anaprox and similar compounds 
still remain to be elucidated by basic research, clinical 
experience has proved that these compounds represent 
an important contribution to the treatment of dys- 
menorrhea. 


We wish to express our appreciation to Professor 
Arpad I. Csapo, M.D., from the Washington University 
School of Medicine, St. Louis, Missouri, for his valuable 
discussion of the methodology and the results of the 
study. 
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Ultrastructural effects of estrogen replacement on 


postmenopausal endometrium 


NANCY R: AYCOCK, PH.D.* 
WILLIAM P. JOLLIE, Pu.D. 
Richmond, Virginia 


Endometrial adenocarcinoma occurs almost exclusively in postmenopausal women, and excessive 
or unopposed estrogen stimulation is suspect as a causative factor in its pathogenesis. 
Furthermore, the incidence of endometrial adenocarcinoma has increased in women undergoing 
estrogen replacement therapy. In the present study, the cellular response of premenopausal and 
postmenopausal endometrium to estrogenic stimulation was compared with endometrial 
adenocarcinoma by the electron microscope. Tissues were obtained at hysterectomy, endometrial 
biopsy, or endometrial curettage and were processed routinely for light and electron microscopy. 
Ultrastructurally the endometrium from postmenopausal patients undergoing estrogen replacement 
therapy was similar to normal cyclic endometrium in the late proliferative phase. At least three 
features of the estrogen-treated postmenopausal tissue resembled those observed in 
adenocarcinoma of the endometrium: accumulation of lipid droplets, irregular nuclei, and perinuclear 
whorls of microfibrils. (AM. J. OBSTET. GYNECOL. 135:461, 1979.) 


CURRENTLY ACCEPTED THEORIES on the patho- 
genesis of adenocarcinoma of the endometrium tend 
to incriminate excessive or uninterrupted estrogenic 
stimulation as a causative factor." ? Recent clinical ob- 
servations indicate that this tumor, which occurs almost 
exclusively in postmenopausal patients, has an in- 
creased incidence in those patients undergoing estro- 
gen replacement therapy.?: * It might be expected that 
the ultrastructure of adenocarcinoma of the endome- 
trium would resemble that of normal cyclic endome- 
trium in the proliferative or estrogenic phase. 

For the present study postmenopausal endometrium 
from patients undergoing estrogen replacement ther- 
apy was examined with an electron microscope in an 
effort to characterize the cellular response of post- 
menopausal tissue to estrogenic stimulation. The re- 
sponse was compared with that observed in normal cy- 
clic endometrium in the estrogenic phase of the cycle. 
In addition the ultrastructure of endometrium from 
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patients undergoing estrogen-replacement therapy was 
compared with that of andenocarcinoma of the endo- 
metrium. 


Material and methods 


Specimens from five postmenopausal endometria 
were obtained from patients on the gynecology services 
at the Medical College of Virginia at the time of hyster- 
ectomy, endometrial curettage, or endometrial biopsy. 
When a sufficient amount of tissue was obtained, the 
specimen was divided into two parts and was processed 
subsequently for light and electron microscopy. When 
less tissue was available, it was processed only for elec- 
tron microscopy. Immediately after surgical removal, 
specimens to be examined with the electron microscope 
were placed in vials containing 3% glutaraldehyde in 
0.1M phosphate buffer at pH 7.4, 4° C, and were trans- 
ferred to the preparation laboratory. They were 
minced, fixed in fresh 396 glutaraldehyde for 4 hours, 
washed three times in phosphate buffer, and postfixed 
for 90 minutes in phosphate-buffered 2% osmium te- 
troxide at pH 7.4, 4? C. Tissues were washed rapidly in 
cold distilled water, dehydrated in a graded series of 
alcohols, passed through absolute acetone, and em- 
bedded in Durcupan. 

Semi-thin sections of approximately 1 jum were cut 
on a Porter-Blum MT-2 ultramicrotome, mounted on 
glass slides, and stained with an aqueous solution of 1% 
toluidine blue in 1096 sodium borate. Thin sections, 
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Fig. 1. A light epithelial cell with a large irregular nucleus occupies most of this electron micrograph. 
Extensive infolding of the lateral cell borders is shown basally. Laterally (at upper left) is æ small 
portion of a dark cell. (x 16,775.) 
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Fig. 2. The basal portion of a dark epithelial cell. The infranuclear area is packed with mitochondria. 
Lateral cytoplasmic processes interdigitate in the intercellular space (large arrows). Small arrows 
point to the adepithelial basal lamina. ( 25,245.) 


approximately 50 nm in thickness, were cut with a dia- 
mond knife and collected on unfilmed, 200 mesh cop- 
per grids which subsequently were stained for 5 min- 
utes with lead citrate.? Thin sections were examined 
and photographed with an RCA EMU-3G electron mi- 
croscope. 


Results 


Tissue specimens from estrogen-treated patients in 
this study exhibited adenomatous hyperplasia. Glands 
were closely packed and the epithelium appeared 
pseudostratified as a result of a rapid proliferation of 
cells. Both light and dark cells were distinguishable in 
the epithelium (Fig. 1). 

The upper two-thirds of the lateral cell borders were 
straight with adjacent cells closely adherent. Very often 
microvillus-like processes extended from the lower 
segment of the lateral border and interdigitated in an 
expanded intercellular space (Fig. 2). Almost as fre- 
quently, the lowereone third of the lateral cell borders 
exhibited an extensive system of infoldings, which is 


similar to that pattern described as "skullbone sutures”® 


(Fig. 1). 

A typical basal lamina which varied from moderately 
irregular to highly irregular underlined the epithelium 
(Figs. 1 and 2). Long, slender microvilli were distrib- 
uted densely on the luminal surfaces of the cells. 
Ciliated cells appeared to be more plentiful than at any 
phase of the menstrual cycle or in normal, untreated 
postmenopausal endometrium (Fig. 3). 

Occasional cells contained large, highly irregular 
nuclei with prominent nucleoli (Fig. 1). The nuclei of 
most of the epithelial cells were ovoid. 

The cytoarchitecture of the epithelial cells of estro- 
gen-treated, postmenopausal endometrium was very 
detailed in appearance. The infranuclear portion of 
the cell was packed with small mitochondria (Fig. 2) 
which demonstrated a moderate development of cristae 
mitochondriales. Usually, mitochondria were somewhat 
less abundant in the apical portion of the cell (Fig. 1). 

Free ribosomes, often in the form of polyribosomes, 
were distributed throughout the cytoplasm (Figs. 3 and 
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Fig. 3. The apical portion of a ciliate cell. Note that the lateral cell borders are regular. A well- 
developed Golgi complex (G) is presen in the cytoplasm. The dark bodies are lysosomes. (x 21,716.) 


4). Rough endoplasmic reticulum was highly devel- 
oped, and a tubular form of smooth endoplasmic re- 
ticulum was present as well (Fig. 4). Although the Golgi 
apparatus was highly differentiated (Fig. 3, scarcely 
any glycogen accumulation was detected in he cyto- 
plasm. 

Small lysosome-like bodies were present in the apical 
cytoplasm (Fig. 3), but no giant forms were seen. Ex- 
tensive accumulations of lipid droplets occur-ed, par- 
ucularly in the light cells of the glandular epithelium 
(Fig. 4). 


Electron microscopic examination also revealed large 
bundles of cytoplasmic microfilaments which often 
were situated in a perinuclear position (Fig. 5). These 
bundles resembled very closely those which were iden- 
ufied in a malignant tumor of the endometrium in an 
earlier study from this laboratory.” 


Comment 

The ultrastructure of endometrium from post- 
menopausal patients undergoinge estrogen-replace- 
ment therapy is in many respects similar to normal cy- 
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Fig. 4. Lipid droplets (L), in this instance in a light cell, 
often are perinuclear in location. Also note the presence of 
both rough (rer) and smooth (ser) endoplasmic reticulum. 
(x 25,245.) 


clic endometrium in the late proliferative phase. 
Classically, the estrogen response in normal cyclic en- 
dometrium is described as proliferation, followed by 
differentiation.5 ? In the early proliferative phase of 
the cycle the epithelial cells have a relatively undif- 
ferentiated appearance. Rough and smooth endo- 
plasmic reticulum and Golgi elements are poorly de- 
veloped. Mitochondria are present in the apical and 
basal cytoplasm but lack well-developed cristae. Free 
ribosomes are distributed throughout the cytoplasm. 
The complexity of the cytoarchitecture increases from 
day 8 to day 14. Rough and smooth endoplasmic re- 
ticulum and the Golgi apparatus become more promi- 
nent. Free ribosomes are much reduced, and lyso- 
some-like bodies, which are present earlier in the cycle, 
rarely are seen. Ciliated cells become more numerous, 
and cell boundaries are somewhat more irregular with 
the appearance of lateral cytoplasmic processes near 
the base of the cells. Glycogen deposits can be detected 
in the cytoplasm. 

Several ultrastructural differences in the estrogen 
response in postmenopausal tissue may be noted. The 
estrogen-treated tissue contains an abundance of ribo- 
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Fig. 5. Perinuclear bundles of microfilaments in adjacent cells. 
The arrows indicate apposed cell membranes. N: An epithelial 
cell nucleus. (x 29,904.) 


nuclear protein which in the late proliferative phase of 
the cycle generally decreases considerably. The dense 
glycogen deposits seen in the late proliferative phase 
are nonexistent in the estrogen-treated tissue. Cells of 
the estrogen-treated tissue contain large lipid deposits, 
a feature not characteristic of normal proliferative epi- 
thelium." ?? 

Although mitochondria are present in abnormally 
large numbers in the endometrial glandular cells 
of women undergoing estrogen-replacement therapy, 
their structure is relatively normal. Large mitochondria 
having swirled cristal patterns have been seen in both 
carcinomatous endometrial tissues! and mice receiving 
large dosages of exogenous estrogen"; however, such 
mitochondrial forms were not observed in cells from 
patients in this study. 

Three ultrastructural features of estrogen-treated 
postmenopausal tissues are reminiscent of adenocarci- 
noma of the endometrium but are not seen in endome- 
trium of the estrogenic phase of the menstrual cycle." 
Large accumulations of lipid, often spatially related to 
the nucleus, and very irregular nuclei frequently 
characterize both tissues. In addition whorls of peri- 
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nuclear microfilaments have been observed in bath tis- 
sues. Whorls of cytoplasmic microfilaments simīar to 
the ones described in this study have been identified in 
endometrial adenocarcinoma’ '* and in other malig- 
nant tumors.'® 
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Comparison of serum prolactin, plain radiography, 
and hypocycloidal tomography of the sella turcica in 
patients with galactorrhea 


Hypocycloidal tomography of the sella turcica is being used with increasing frequency in patients 
with galactorrhea in order to establish the diagnosis of pituitary adenoma. In 201 patients with 
galactorrhea, serum prolactin (PRL) levels were correlated with anteroposterior (AP)-lateral plain 
radiographs and hypocycloidal tomography of the sella turcica. Plain films were normal in 167 and 
abnormal in 34 patients. Of the 167 patients with normal AP-lateral plain films, 80 had normal 
tomograms and normal serum prolactin levels while 80 patients had normal tomograms and 


elevated serum PRL levels (21 to 256 ng/ml). The remaining seven of the 167 patents had normal 
plain films with abnormal tomograms and elevated serum PRL levels (28 to 176 ng/ml). All patients 
with abnormal plain radiographs had abnormal tomograms and had either elevatec or normal serum 


PRL levels. In view of these findings, sella tomography is only necessary in patients with normal 
plain radiographs and elevated serum PRL levels. (AM. J. OBSTET. GYNECOL. 135:467, 1979.) 


THE AVAILABILITY of radioimmunoassay (RIA) for 
determination of human prolactin (PRL) and the de- 
velopment of hypocycloidal tomography of the sella 
turcica have increased the frequency of detecting pitu- 
itary microadenoma in patients with galactorrhea.! It 
has been reported that anteroposterior (AP) and lateral 
plain radiographs of the sella turcica are not suf- 
ficiently sensitive to detect the presence of a pituitary 
microadenoma in all patients; therefore, sella tomog- 
raphy has been recommended as the only reliable ra- 
diographic method in evaluating patients with galac- 
torrhea.'~* However, hypocycloidal tomography is not 
readily available in all areas. This procedure is more 
expensive than AP and lateral plain films of the sella 


From the Department of Obstetrics and Gynecology and 
the Department of Radiology, University of Southern 
California School of Medicine, and Women’s Hospital, 
Los Angeles County -University of Southern California 
Medical Center. 

Received for publication July 25, 1978. 

Accepted Decamber 18, 1978. 

Reprint requests: Dr. Richard P. Marrs, 1240 N. 
Mission Road, Los Angeles, California 90033. 


0002-9378/79/200467 + 03$00.30/0 © 1979 The C. V. Mosby Co. 


and the amount of radiation exposure to the lens of the 
eyes with tomography is increased. Radiation exposure 
with tomography is four times greater if eye shields are 
used and approximately 20 times greater if no shield- 
ing is used.* ? 

This study was designed to evaluate the accuracy of 
AP and lateral plain radiographs of the sella turcica in 
patients with galactorrhea and correlate these findings 
with those of hypocycloidal tomography and the levels 
of serum PRL. 


Material and methods 


The study group consisted of 201 women, aged 17 to 
40, who demonstrated galactorrhea at the time of phys- 
ical examination. Patients were referred to the Los 
Angeles County-University of Southern California 
Endocrine Infertility Clinic for the complaint of galac- 
torrhea and/or menstrual abnormality. Patients with 
galactorrhea due to hypothyroidism were excluded 
from the study. All patients had an AP and a lateral 
plain radiograph as well as AP and lateral hypocy- 
cloidal tomography of the sella turcica, done with 2 
mm intervals. Moreover, each patient had a random 
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167 PATIENTS 


POLYTOMOGRAPHY 
NORMAL i - 160) ABNORMAL d -I) 
PRL PRL 
NORMAL ELEVATED ELEVATED (N = 7) 


(N = 80) (N = 80) 


Fig. 1. Results of hypocycloidal tomography and seram PRL 
levels in 167 patients with galactorrhea and normal plain ra- 
diography. 


Table I. Plain films, hypocycloidal tomograms, and 
serum PRL levels in 201 patients with galactor-hea 


No. of 
patients | Plain films | Tomograms Serum PRL 


34 Abnormal Abnormal Normal or elevated 


80 Normal Normal Normal 
80 Normal Normal Elevated 
7 Normal Abnormal Elevated 


serum PRL determination by RIA. In this laberatory, 
the normal range for serum PRL in menstruating 
women is between 8 and 20 ng/ml. 

Both types of x-ray films were read randoml- by the 
same neuroradiologist who had no knowledge of the 
clinical history or serum PRL levels. In additoon, the 
tomograms and plain films were not read concu -rently. 

The plain radiographs and the tomograms were 
considered to be abnormal if the AP projec ion re- 
vealed unilateral tilting of the sellar floor cf greater 
than 2 mm or central depression of more thar 3 mm, 
or if the lateral projection revealed a significan: double 
contour, abnormal sellar shape of either a focal or gen- 
eralized type, or erosion of the lamina dura.’ 

Statistical analysis was done by a binomial cistribu- 
tion procedure.’ 


Results 


Of the 201 women included in this study, 34 patients 
were found to have abnormal plain radiographs of the 
sella turcica while the remaining 167 had normal plain 
films (Table I). 

Of the 167 patients with normal plain films, 160 also 
had normal hypocycloidal tomograms and in seven the 
tomograms were abnormal. All of these seven patients 
with abnormal tomograms also had elevatec serum 
PRL levles, ranging from 28 to 176 ng/ml. Serim PRL 
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levels in the 160 patients with both normal plain films 
and normal tomograms revealed normal levels (<20 
ng/ml) in 80 patients and elevated levels ranging be- 
tween 21 and 256 ng/ml in the remaining 80 patients 
(Fig. 1). 

All 34 patients with abnormal AP and lateral cone 
views of the sella also had abnormal hypocycloidal to- 
mography (Table I). Serum PRL determination in 
these patients were normal in nine patients and ele- 
vated (23 to 4,030 ng/ml) in 25 patients (Fig. 2). 


Comment 


The results of this study revealed that with the use of 
a single serum PRL determination and AP and lateral 
plain radiographs of the sella turcica, it is possible to 
identify patients with galactorrhea who do not need 
sella tomography to establish the diagnosis of pituitary 
microadenoma. These results do not confirm other re- 
ports stating that galactorrheic patients. with normal- 
sized sellae may have a pituitary microadenoma which 
can only be detected with the use of hypocycloidal to- 
mography.'-? In the group of patients with normal 
PRL levels, hypocycloidal tomography did not detect 
abnormalities not demonstrated by plain radiography. 
The good correlation between plain radiographs and 
tomograms could be attributed to the experience of the 
observer. This implies that the yield of additional ab- 
normalities detected by hypocycloidal tomography by 
an experienced observer should be low. However, in a 
comparative study of plain skull films and tomograms 
in acromegalic patients, it was found that with the use 
of tomography the diagnosis of pituitary adenoma was 
improved by 8.6%.* It should be noted that in the study 
of McLachlan and associates only the enlarged size of 
the sella turcica was used as a criterion for abnormality 
of the plain films.* Disagreement between plain radiog- 
raphy and tomography occurred in only seven of 201 
patients in this study. Thus, inclusion of lamina dura 
erosion and double contour as abnormal findings may 
have played a role in the good correlation found be- 
tween these two radiologic procedures. 

Since all galactorrheic patients with normal serum 
PRL levels and normal plain films of the sella in this 
study have subsequently had normal hypocycloidal to- 
mography, there is little justification to subject these 
patients to the additional radiation exposure or the ex- 
pense of tomography. Based on the observation that no 
abnormal tomograms were found in 80 patients with 
normal cone views and normal serum PRL levels, it can 
be concluded that in 95% of occurrences the frequency 
of an abnormal tomogram shouldebe less than four 
times in 100. Moreover, in all patients having abnormal 
AP and lateral plain films, regardless of the serum PRL 
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| 
POLYTOMOGRAPHY 
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(N = 0) (N f 34) 
PRL 
NORMAL ELEVATED 
(N = 9) (N = 25) 


Fig. 2. Results of hypocycloidal tomography and serum PRL 
levels in 34 patients with galactorrhea and abnormal plain 
radiography. 


levels, hypocycloidal tomography did not add any 
further significant radiographic information. In these 
patients, computed tomography (CT) scans, visual field 
examination, neurosurgical evaluation, and possibly 
pneumoencephalography must be obtained since nei- 
ther plain nor tomographic radiography can detect 
suprasellar extension of the tumor. 

In contrast to findings in these two groups of pa- 
tients, no correlation was found between plain films 
and tomography in patients with hyperprolactinemia 
and normal AP and lateral plain films. Because seven 
of these 87 patients were found to have abnormal to- 
mography consistent with microadenoma after nega- 
tive AP and lateral plain radiographs, it is necessary 
only in these patients to perform hypocycloidal tomog- 
raphy (Fig. 3). 

In conclusion, patients with abnormal AP and lateral 
plain films of the sella, irrespective of the serum PRL 
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AP + LAT (N = 201) 
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NORMAL ABNORMAL 
l | 
PRL (INDEPENDENT OF 
| PRL LEVELS) 
N T | 
| | 
TOMOS TOMOS TOMOS 
N ABN N ABN N ABN 
(80) (0) (80) (7) (0) (34) 


Fig. 3. Combined results of plain radiography, hypocycloidal 
tomography, and serum PRL levels in 201 patients with galac- 
torrhea. 


levels, were all found to have abnormal hypocycloidal 
tomography. Thus, it is unnecessary to perform to- 
mography in patients with abnormal plain films in 
order to make the correct diagnosis of pituitary 
adenoma. 

Since patients with normal AP and lateral plain ra- 
diographs and normal serum PRL levels all had normal 
hypocycloidal tomography, it is also unnecessary to 
perform tomography in these patients. Although to- 
mography has greater resolution than plain films, 57% 
of the galactorrheic patients included in this study 
would not have required hypocycloidal tomography if 
these criteria had been known. Considering the results 
of this study and the increase in cost and amount of 
radiation that the patient receives during hypocycloidal 
tomography, it is recommended that this radiologic 
procedure be done only in patients with elevated PRL 
levels who have normal plain radiographs. 
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Serum vitamin A and retinol-binding protein in 
malnourished women treated with oral contraceptives: 
Effects of estrogen dose and duration of treatment 
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MAHTAB S. BAMJI 
Hyderabad, India 


Malnourished women who had been treated with combination-type oral contraceptives containing 
0.03 mg or 0.05 mg of ethinyl estradiol and 0.15 mg d-norgestrel had significantly higher levels of 
serum retinol-binding protein (RBP) and vitamin A after two or five cycles of treatment compared 
with untreated control subjects. The values tended to return to normal by the twelfth cycle of 
treatment, the trend for reversal being more marked for RBP than for retinol. (AM. J. OBSTET. GYNECOL. 


135:470, 1979.) 


MALNOURISHED WOMEN in our community with 
marginal or poor vitamin A status, as judged by serum 
vitamin A concentration, show a significant rise in 
serum vitamin A following treatment with combination 
type oral contraceptives containing 50 wg of ethinyl 
estradiol and a progestogen.' This effect is similar to 
that observed by several investigators in well-nourished 
women.” It is believed to be due to the estrogem com- 
ponent of the “pill” and is dose dependent at a concen- 
tration of between 50 and 100 ug of estrogen." 

We now report early (2 to 5 months) and late (12 
months) effects of treatment with two oral contracep- 
tives containing either 50 or 30 ug ethynyl estradiol 
and 0.15 mg of p-norgestrel on serum vitamin A and 
retinol-binding protein (RBP) in women belonging to 
the low-income groups in Hyderabad, India. The diets 
of these women have been reported to be marginal 
with regard to most nutrients.! 


Subjects and methods 

Serum vitamin A and RBP levels were examined in 
72 women of low income, aged 18 to 35 years, who had 
used a combination-type oral contraceptive containing 
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either 0.03 mg of ethinyl estradiol and 0.15 mg of 
n-norgestrel (pill A) or 0.05 mg of ethinyl estradiol and 
0.15 mg of p-norgestrel (pill B) for two or five or 12 
cycles and in 28 women of comparable age and socio- 
economic status from the same community who had 
never used hormonal contraceptives (control group). 
Comparisons were made (1) between control and 
treated groups, (2) between the two treatment groups, 
and (3) in the same treatment group between women 
who had used oral contraceptives for two or five cycles 
(blood examined during the third or sixth cycle) and 
those who had used them for 12 cycles (blood exam- 
ined during the thirteenth cycle), to see the effect of 
duration of treatment. Follow-up data on 10 women 
(six treated with pill A and four treated with pill B) who 
were examined initially, during the third or sixth cycle, 
and then again during the thirteenth cycle are pre- 
sented individually. 

Blood samples were drawn between days 10 and 20 
of the reproductory cycle under basal conditions. 
Serum vitamin A levels were estimated by the spec- 
trophotometric method before and after destruction of 
vitamin A by ultraviolet light irradiation.* The coef- 
ficient of variation for this method of assaying vitamin 
A in serum was found to be 2.96%. Serum RBP was 
estimated by the radial immunodiffusion technique.? 
The coefficient of variation for this method was found 
to be 7.66%. Data in Table I were analyzed by a two- 
tailed t test and in Table II by a paired t test. 


Results 


Data in Table I show that the average age, parity, 
and body weight of oral contraceptive users tended to 
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- Table I. Effect of combination oral contraceptives containing 30 and 50 ug of estrogen on serum vitamin A 
and RBP levels in malnourished women (cross-sectional study) 







Treated 








Pill Bt 


No. of treatment cycles 






No. of subjects 28 11 23 
Age 23.3 + 0.8 27S 1.74 24.8 + 0.2 25.6 + 1.1 24.5 + 0.9 
Parity 2.1 3::0:3 3.2 + 0.5 2,4 30,8 3.8 + 0.68 3.0 + 0.50 
Body weight 41.9+ 1.1 43.2 + 2.1 44.3 + 2.0 47.5 = 2.91 46.2 + 2.0 
Vitamin A (ug/100 ml) 27.6 + 1.51 36.8 + 3.8§ 35.5 + 2.0] 43.0 + 2.8]| 33.3 + 2.39 
RBP (ug/ml) 24.1 + 0.81 89.3 + 3.25]| 27.3 + 1.721 39.4 + 3.50 28.0 + 1.63 


§P <0.01 compared to control by two-tailed t test. 
||P «0.001 compared to control by two-tailed t test. 
TP «0.02 compared with three or six cycles by two-tailed t test. 


Values are means + SEs. 

*0.03 mg of ethinyl estradiol and 0.15 mg of D-norgestrel. 
10.05 mg of ethinyl estradiol and 0.15 mg of D-norgestrel. 
P «0.05 compared to control by two-tailed t test. 


Table II. Effect of combination oral contraceptives containing 30 and 50 bg of estrogen on serum vitamin A 
and RBP levels in malnourished women (follow-up study) 














No. of treatment cycles 


Vitamin A Vitamin A Vitamin A 
(ug!100 ml) enoo ml) (ug/100 ml) (iiglt00 ml) (ug/100 ml) 













Type of oral 


contraceptive 


RBP 


Subject No. (ugl100 ml) 





1 Pill A* 32.6 23.0 27.0 
2 Pill A 19 26. 1 48 51.6 26.0 37.2 
3 Pill A 23 - 30 40.8 23.0 23.4 
4 Pill A 24 - 45 48.0 42.0 31.2 
5 Pill A 24 - 24 36.0 33.0 $1.2 
6 Pill A 36 22.8 28 28.8 31.0 23.4 
7 Pill B* 30 = 43 29.1 31.0 27.0 
8 Pill B 24 - 54 43.8 17 24.6 
9 Pill B 22 - 59 51.0 24 19.8 
10 Pill B 19 - 31 21.6 38 30.0 
Mean 24.4 + 1.61 40.5 + 8.701 58.3 * 3.27 28.8 + 2.40| 25.7 + 3.328 


Values are means + SE. 
*0.03 mg of ethinyl estradiol and 0.15 mg of D-norgestrel. 
+0.05 mg of ethinyl estradiol and 0.15 mg of D-norgestrel. 


iP «0.01 compared with initial values by paired t test. 
§P <0.05 compared with three or six cycle values by paired t test. 
[P «0.01 compared with three or six cycle values by paired t test. 


be higher than that of the control group, the difference 
being statistically significant only in some comparisons 
as indicated in the table. Although women using 50 pg 
of estrogen (pill B) tended to have a higher body 
weight at both time points than those using 30 ug of 
estrogen (pill A), the difference was not statistically 
significant. 

Both the pills produced significant increases in 
serum vitamin A and RBP after ? or 5 months of use, 
the rise being slightly, although not significantly, 
greater with pill B. However, after 12 months of treat- 
ment, RBP levelsewere normal or only marginally ele- 
vated, whereas vitamin A levels continued to be high. 
In the case of pill B, vitamin A levels also tended to 
decline. These cross-sectional data suggest that the rise 


in serum vitamin A and RBP observed in women 
treated with oral contraceptives may not be sustained 
after prolonged use but tend to revert to normal levels, 
the trend for reversal being more marked with RBP 
than with vitamin A. 

A similar trend was evident in the follow-up data on 
10 women who were examined serially before and after 
treatment (Table IT). Unfortunately initial RBP values 
are available for only two of these women. 


Comment 

Several possibilities have been put forward to explain 
the rise in serum vitamin A following oral contracep- 
tive treatment. These include increased conversion of 
B3-carotene to vitamin A,’ general lipemia, and a rise 
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in serum RBP—a career protein involved in mobiliza- 
tion of vitamin A from the liver. Increased levels of 
serum RBP in women treated with oral contraceptives 
have been reported by Briggs." Our observations 
confirm and extend this finding and lend support to 
the third alternative. Female rats treated with high 
doses of oral contraceptives (50 times human dose) 
have also been reported to show a rise in serum RBP 
and vitamin A.* 

In serum, retinol and RBP are believed to occur in 
equimolar amounts, but the data on women taking oral 
contraceptives in Table I show that the tendency for 
reversal after an initial rise was more marked in the 
case of RBP than in retinol. This may be due to the fact 
that both pill A and B were found to elevate serum 
triglyceride levels after 12 months of treatment but not 
earlier.* Hypertriglyceridemia as well as raised RBP 
may therefore contribute to the increase in serum vi- 
tamin A after oral contraceptive treatment, and a por- 
tion of the raised vitamin A might be in ester forna not 
bound to RBP. Further studies are indicated to eonfirm 
this possibility. 

The observations reported here show that oral con- 
traceptives containing 50 and 30 ug of estrogen have 
similar effects on vitamin A metabolism. 

The physiologic significance of the effects of oral 
contraceptives in serum vitamin A and RBP are not 
clear. The fear of A hypervitaminosis expressed by Gal 
and associates? has been ruled out since serum vitamin 
A in women taking oral contraceptives never seems to 
attain levels regarded to be toxic. On the other hand, 
studies in female rats and monkeys show a fall in liver 


*Bamji, M. and Prema, K.: Unpublished data. 
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vitamin A following oral contraceptive treatment, indi-. 
cating a risk of A hypovitaminosis.” **'' A rise in RBP 
may lead to a shift of vitamin A from the liver into the 
circulation. The risk of hypovitaminosis may be greater 
in women whose liver reserves of vitamin A are poor. 

In a recent experiment in female rats it was observed 
that when the vitamin A intake of the animals was 
marginal, administration of one-tenth tablet of Ovulen- 
50 produced a significant fall in liver as well as plasma 
vitamin A after 9 weeks of treatment but not earlier. 
This fall, however, was not progressive.'' On an ade- 
quate vitamin A diet, only liver vitamin A levels showed 
a fall but plasma levels were not affected." These data 
suggest that the fall in plasma vitamin A in the deficient 
animals may be an adaptation to the critical level 
reached by the liver reserves. 

The reversal with time of the initial rise in serum 
RBP in women treated with oral contraceptive ob- 
served in the present study may be an adaptation 
mechanism which prevents liver depletion and A 
hypovitaminosis in women whose liver reserves of vi- 
tamin A may not be very high due to poor diet. How- 
ever, it was not possible to follow these women beyond 
13 cycles to find out if the observed fall in serum vita- 
min A and RBP is progressive or self-limiting as in the 
case of female rats. 


We are grateful to Dr. S. G. Srikantia, Director, Na- 
tional Institute of Nutrition, Hyderabad, for his valu- 
able suggestions. We also express our appreciation to 
Drs. K. Prema and Rama Laxmi for clinical support 
and to C. M. Jacob and M. Chandrasekharan for their 
expert technical assistance. 
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INDICATION: CONTRACEPTION, The pregnancy rate in women using conventional combination oral contraceptives containing 
35 meg or more of ethinyl estradiol or 50 mcg or more of mestranol) is generally reported as less than one*preanancy per 
100 woman-years of use. Slightly higher rates (somewhat more than one pt per 100 woman-years of use) are 
reported for some combination products containing 35 mcg or less of ethinyl estradiol, and rates on thesorcer cf three 
pregnancies per 100 woman-years are reported for the progestogen-only oral contraceptives. Table 1 gives ranges of 
p rates reported in the literature for other means of contraception. The efficacy of these means omcontraception 
(except the IUD) depends upon the degree of adherence to the method. 
Table 1: les Per 100 Women-Years. IUD, less than 1-6; Diaphragm with spermicidal product (creams or jellies), 2-20; 
Condom, 3-36; Aerosol foams, 2-29; Jellies and creams, 4-36; Periodic abstinence (rhythm) all types, less than 1-47; 1. 
Calendar method, 14-47; 2. Temperature method, 1-20; 3. Temperature method—intercourse only in postewulatory phase, 
less than 1-7; 4. Mucus method, 1-25; No contraception, 60-80. DOSE-RELATED RISK OF THROMBOEMBOLISM FROM ORAL 
: Two studies have shown a positive association between the dose of estrogens in oral contraceptives and 
the risk of thromboembolism. For this reason, it is prudent and in keeping with good principles of therapeu::zs tosminimize 
exposure to estrogen. The oral contraceptive product prescribed for any given patient should be that-prcduc! which 
contains the least amount of estrogen that is compatible with an acceptable pregnancy rate and patent sscectance. It is 
recommended that new acceptors of oral contraceptives be started on preparations containing .05 mg ordess of estrogen. 
CONTRAINDICATIONS: Oral contraceptives should not be used in women with any of the following conditens 1. Throm- 
bophlebitis or thromboembolic disorders. 2. A past history of deep vein thrombophlebitis or thromboembc*c e:sorders. 3. 
Cerebral vascular or coronary artery disease. 4. Known or suspected carcinoma of the breast. 5. Knowm c: suspected 
estrogen-dependent neoplasia. 6. Undiagnosed, abnormal genital bleeding. 7. Known or suspected pregnancy 'see WARN- 


INGS, No. 5) WARNINGS 


Cigarette smoking increases the risk of serious cardiovascular side effects from oral contraceptive use. This risk 
increases with age and with heavy smoking (15 or more cigarettes per day) and is quite marked in women overc35 years 
of age. Women who use oral contraceptives should be strongly advised not to smoke. 

The use of oral contraceptives is associated with increased risk of several serious conditions including thromboembolism, 
stroke, myocardial infarction, adenoma, gallbladder disease, hypertension. Practitioners prescribing ommlscontra- 
ceptives should be familiar with the following information relating to these risks. 


1. THROMBOEMBOLIC DISORDERS AND OTHER VASCULAR PROBLEMS. An increased risk of thromboemiolic and throm- 
botic disease associated with the use of oral contraceptives is well established. Four principal studies in rez: Britain and 
three in the United States have demonstrated an increased risk of fatal and nonfatal venous thromboembaiisr: and stroke, 
both hemorrhagic and thrombotic. These studies estimate that users of oral contraceptives are 4 to 11?time: more likely 
than nonusers to develop these diseases without evident cause. Overall excess mortality due to pulmonary smbolism or 
stroke is on the order of 1.0 to 3.5 deaths annually per 100,000 users and increases with age. CEREBROVASCULAR DIS- 
ORDERS: In a collaborative American study of cerebrovascular disorders in women with and without prexispesing causes, 
it was estimated that the risk of hemorrhagic stroke was 2.0 times greater in users than in nonuserssane the risk of 
thrombotic stroke was 4.0 to 9.5 times greater in users than in nonusers. 

MYOCARDIAL INFARCTION: An increased risk of myocardial infarction associated with the use of oral contraceptives has 
been reported confirming a previously suspected association. These studies, conducted in the United Kingdom, lound, as 
expected, that the greater the number of underlying risk factors for coronary artery disease (cigarettessmekang, hyper- 
tension, hypercholesterolemia, obesity, diabetes, history of preeclamptic toxemia), the higher the risk afitleweleping myo- 
cardial infarction, regardless of whether the patient was an oral contraceptive user or not. Oral contraceptives, however, 
were found to be a clear additional risk factor. The annual excess case rate (increased risk) of myocardia! intarction (fatal 
and nonfatal) in oral contraceptive users was estimated to be approximately 7 cases per 100,000 womer users in the 
30-39 age group and 67 cases per 100,000 women users in the 40-44 age group. In terms of relative-risk. it has been 
estimated that oral contraceptive users who do not smoke (smoking is considered a major predispzsing condition to 
myocardial infarction) are about twice as likely to have a fatal myocardial infarction as nonusers who de net smoke. Oral 
contraceptive users who are also smokers have about a 5-fold increased risk of fatal infarction compares to-users who do 
not smoke, but about a 10-to 12-fold increased risk compared to nonusers who do not smoke. Furthermwre, the amount of 
smoking is also an important factor. In determining the importance of these relative risks, however, the »aseline rates for 
various age groups must be given serious consideration. The importance of other predisposing conditions mentioned 
above in determining relative and absolute risks has not as yet been quantified; it is quite likely that the-same synergistic 
action exists, but perhaps to a lesser extent. Risk of Dose: in an analysis of data derived from severai-nat;cnal adverse 
reaction reporting systems, British investigators concluded that the risk of thromboembolism inc udin« coronary throm- 
bosis is directly related to the dose of estrogen used in oral contraceptives. Preparations containing 188 mcg or more of 
estrogen were associated with a higher risk of thromboembolism than those containing 50-80 mcg af estrogen. Their 
analysis did suggest, however, that the quantity of estrogen may not be the sole factor involved. This finding has been 
confirmed in the United States, Careful epidemiological studies to determine the degree of thromboambzsc msk associated 
with progestogen-only oral contraceptives have not been performed. Cases of thromboembolic diseasethaveneen reported 
in women using these products, and they should not be presumed to be free of excess risk. The risk of thremboembolic 
and thrombotic disorders, in both users and nonusers of oral contraceptives, increases with age. Ora! eonteaceptives are, 
however, an independent risk factor for these events, ESTIMATE OF EXCESS MORTALITY FROM CIRCULATDRY DISEASES: A 
large prospective study carried out in the United Kingdom estimated the mortality rate per 100,000 womer per year from 
diseases of the circulatory system for users and nonusers of oral contraceptives according to age, smokmg habits, and 
duration of use. The overall excess death rate annually from circulatory diseases for oral contraceptiwe users was esti- 
mated to be 20 per 100,000 (ages 15-34—5/ 100,000; ages 35-44—33/ 100,000; ages 45-49— 140/ 10:090). the risk being 
concentrated in older women, in those with a long duration of use, and in cigarette smokers. !! was netmossible, however, 
to examine the interrelationships of age, smoking, and duration of use, nor to compare the effects ofcomtinuous versus 
intermittent use. Although the study showed a 10-fold increase in death due to circulatory diseases i users for five or 
more years, all of these deaths occurred in women 35 or older Until larger numbers of women under 35 with continuous 
use for five or more years are available, it is not possible to assess the magnitude of the relative riskifor tis younger age 
group. This study reports that the increased risk of circulatory diseases may persist after the pill is cxscortinued. Another 
Study published at the same time confirms a previously reported increase of mortality in pill users#ftomecardiovascular 
disease. The available data from a variety of sources have been analyzed to estimate the risk of death sssociated with 
various methods of contraception. The estimates of risk of death for each method include the combined risk of the 
contraceptive method (e.g., thromboembolic and thrombotic disease in the case of oral contracepwves) pius the risk 
attributable to pregnancy or abortion in the event of method failure. This latter risk varies with the etfestiveness of the 
contraceptive method. The findings of this analysis are shown in Figure 1 below. The study concluces thatthe mortality 
associated with all methods of birth control is low and below that associated with childbirth, with tme exception of oral 
contraceptives in women over 40 who smoke. (The rates given for pill only/smokers for each age groupsare for smokers as 
a class. For "heavy" smokers [more than 15 cigarettes a day], the rates given would be about doublestor “light” smokers 
[less than 15 cigarettes a day], about 50 percent.) The mortality associated with oral contraceptive use in nonsmokers. 
over 40 is higher than with any other method of contraception in that age group. The lowest mortality is-associated with 
the condom or diaphragm backed up by early abortion. The risk of thromboembolic and thromboticdissase associated 
with oral contraceptives increases with age after approximately age 30 and, for myocardial infarction :s further increased 
by hypertension, hypercholesterolemia, obesity, diabetes, or history of preeclamptic toxemia and esaecially by cigarette 
smoking. The risk of myocardial infarction in oral contraceptive users is substantially increased women age 40 and 
over, especially those with other risk factors, Based on the data currently available, the following chart gives a gross 
estimate of the risk of death from circulatory disorders associated with the use of oral contraceptives 


SMOKING HABITS AND OTHER PREDISPOSING CONDITIONS—RISK ASSOCIATED WITH USE OF ORAL CONTRACEPTIVES 
Age Below 30 — 30-39 40+ 









Heavy smokers .. C B A  A-Use associatemwitn very high risk. 
Light smokers D C B B-Use associatezwim high risk. 
Nonsmokers (no pri m D CD C  C-Useassociatez-wi moderate risk. 
Nonsmokers (other predisposing conditions). . . C CB BA D-Use associatez wi'n low risk. 


The physician and the patient should be alert to the earliest manifestations of thromboembolic snc thrombotic dis- 
orders (e.g., thrombophlebitis, pulmonary embolism, cerebrovascular insufficiency, coronary ocelesica, retinal throm- 
bosis, and mesenteric thrombosis). Should any of these occur or be suspected, the drug should de discontinued 
immediately. A tour- to six-fold increased risk of postsurgery thromboembolic complications has seem reported in oral 
contraceptive users. If feasible, oral contraceptives should be discontinued at least four weeks befere surgery of a type 
associated with an increased risk of thromboembolism or prolonged immobilization. 2. OCULAR -ESIONS. There have 
been reports of neuro-ocular lesions such as optic neuritis or retinal thrombosis associated with the use of oral 
contraceptives. Discontinue oral contraceptive medication if there is unexplained, sudden or gragua: partial or com- 
plete loss of vision; onset of proptosis or diplopia; papilledema; or retinal vascular lesions anc msttute appropriate 
diagnostic and therapeutic measures. 3. CARCINOMA. Long-term continuous administratior of =the natural or syn- 
thetic estrogen in certain animal species increases the frequency of carcinoma of the breast, cervix, vagina, and liver. 
Certain synthetic progestogens, none currently contained in oral contraceptives, have been meted to increase the 
incidence of mammary nodules, benign and malignant, in dogs. In humans, three case control stuwesnave reported an 
increased risk of endometrial carcinoma associated with the prolonged use of exogenous estrooen in postmenopausal 
women. One publication reported on the first 21 cases submitted by physicians to a registry c! cases of adenocarci- 
noma of the endometrium in women under 40 on oral contraceptives. Of the cases found in womemwithicur predisposing 
risk factors for adenocarcinoma of the endometrium (e.g., irregular bleeding at the time oral contraceptives were first 
given, polycystic ovaries), nearly all occurred in women who had used a sequential oral contracestive. These products 
are no longer marketed. No evidence has been reported suggesting an increased risk of endometrial cancer in users of 
conventional combination or progestogen-only oral contraceptives. Several studies have foundeme increases in breast 
cancer in women taking oral contraceptives or estrogens. One study, however, while also rotingsnozoverall increased 
risk of breast cancer in women treated with oral contraceptives, found an excess risk in the subgroups of oral contra- 
ceptive users with documented benign breast disease. A reduced occurrence of benign breast 'ors-in users of oral 
contraceptives has been well-documented. In summary, there is at present no confirmed evidence from human studies 
of an increased risk of cancer associated with oral contraceptives. Close clinical surveillance of all wemen taking oral 
contraceptives is, nevertheless, essential. In all cases of undiagnosed persistent or recurrent anormal vaginal bleed- 
ing, appropriate diagnostic measures should be taken to rule out malignancy. Women with a strong family history of 
breast cancer or who have breast nodules, fibrocystic disease or abnormal mammograms showid »e monitored with 
particular care if they elect to use oral contraceptives instead of other methods of contraceptior *Trademark 








15-19 20-24 25-29 30-34 35-39 — 40-44 


No method 55 52 71 140 193. 219 
Abortion only 23 25 25 52 98 66 
Pill only-nonsmokers 13 14 14 22 45 31 
Pill only-smokers 15 16 16 10.8 13.4 58.9 
IUDs only 11 12 12 14 16 14 
Traditional contraception only 14 14 19 37 47 40 
Traditional contraception and abortion 03 04 04 08 14 08 


4. HEPATIC TUMORS. Benign hepatic adenomas have been found to be associated with the use of oral contraceptives. One 
Study showed that oral contraceptive formulations with high hormonal potency were associated with a higher risk than 
lower potency formulations. Although benign, hepatic adenomas may rupture and may cause death through intra-abdom- 
inal hemorrhage. This has been reported in short-term as well as long-term users of oral contraceptives. Two studies 
relate risk with duration of use of the contraceptive, the risk being much greater after four or more years of oral cefitra- 
ceptive use. While hepatic adenoma is a rare lesion, it should be considered in women presenting abdominal pain and 
tenderness, abdominal mass or shock. A few cases of hepatocellular carcinoma have been reported in women taking oral 
contraceptives. The relationship of these drugs to this type of malignancy is not known at this time. 5. USE IN OR 
IMMEDIATELY PRECEDING PREGNANCY, BIRTH DEFECTS IN OFFSPRING, AND MALIGNANCY IN FEMALE OFFSPRING. The 
use of female sex hormones—both estrogenic and progestational agents—during early pregnancy may seriously damage 
the offspring. It has been shown that females exposed in utero to diethylstilbestrol, a nonsteroidal estrogen, have an 
increased risk of developing in later life a form of vaginal or cervical cancer that is ordinarily extremely rare. This risk has 
been estimated to be on the order of 1 to 4 in 1000 exposures. Although there is no evidence at the present time that oral 
contraceptives further enhance the risk of developing this type of malignancy, such patients should be monitored with 
particular care if they elect to use oral contraceptives instead of other methods of contraception. Furthermore, a high 
percentage of such exposed women (from 30 to 90%) have been found to have epithelial changes of the vagina and cervix. 
Although these changes are histologically benign, it is not known whether this condition is a precursor of vaginal malig- 
nancy. Male children so exposed may develop abnormalities of the urogenital tract. Although similar data are not available 
with the use of other estrogens, it cannot be presumed that they would not induce similar changes. An increased risk of 
congenital anomalies, including heart defects and limb defects, has been reported with the use of sex hormones, including 
oral contraceptives, in pregnancy. One case control study has estimated a 4.7-fold increase in risk of limb-reduction 
defects in infants exposed in utero to sex hormones (oral contraceptives, hormonal withdrawal tests for pregnancy or 
attempted treatment for threatened abortion). Some of these exposures were very short and involved only a few days of 
treatment. The data suggest that the risk of limb-reduction defects in exposed fetuses is somewhat less than one in 1,000 
live births. In the past, female sex hormones have been used during pregnancy in an attempt to treat threatened or 
habitual abortion. There is considerable evidence that estrogens are ineffective for these indications, and there is no 
evidence from well-controlled studies that progestogens are effective for these uses. There is some evidence that triploidy 
and possibly other types of polyploidy are increased among abortuses from women who become pregnant soon after 
ceasing oral contraceptives. Embryos with these anomalies are virtually always aborted spontaneously. Whether there is 
an overall increase in spontaneous abortion of pregnancies conceived soon after stopping oral contraceptives is unknown. 
It is recommended that for any patient who has missed two consecutive periods, pregnancy should be ruled out before 
continuing the contraceptive regimen. If the patient has not adhered to the prescribed schedule, the possibility of preg- 
nancy should be considered at the time of the first missed period (or after 45 days from the last menstrual period if the 
progestogen-only oral contraceptives are used), and further use of oral contraceptives should be withheld until pregnancy 
has been ruled out. If pregnancy is confirmed, the patient should be apprised of the potential risks to the fetus and the 
advisability of continuation of the pregnancy should be discussed in the light of these risks. It is also recommended that 
women who discontinue oral contraceptives with the intent of becoming pregnant use an alternate form of contraception 
for a period of time before attempting to conceive. Many clinicians recommend three months although no precise infor- 
mation is available on which to base this recommendation. The administration of progestogen-only or progestogen-estro- 
gen combinations to induce withdrawal bleeding should not be used as a test of pregnancy. 6. GALLBLADDER DISEASE. 
Studies report an increased risk of surgically confirmed gallbladder disease in users of oral contraceptives and estrogens. 
In one study, an increased risk appeared after two years of use and doubled after four or five years of use. In one of the 
other studies, an increased risk was apparent between six and twelve months of use. 7. CARBOHYDRATE AND LIPID 
METABOLIC EFFECTS. A decrease in glucose tolerance has been observed in a significant percentage of patients on oral 
contraceptives. For this reason, prediabetic and diabetic patients should be carefully observed while receiving oral con- 
traceptives. An increase in triglycerides and total phospholipids has been observed in patients receiving oral contracep- 
tives, The clinical significance of this finding remains to be defined. 8. ELEVATED BLOOD PRESSURE. An increase in blood 
pressure has been reported in patients receiving ora! contraceptives. In some women hypertension may occur within a few 
months of beginning oral contraceptive use. In the first year of use, the prevalence of women with hypertension is low in 
users and may be no higher than that of a comparable group of nonusers. The prevalence in users increases, however, 
with longer exposure, and in the fifth year of use is two and a hall to three times the reported prevalence in the first year. 
Age is also strongly correlated with the development of hypertension in oral contraceptive users. Women who previously 
have had hypertension during pregnancy may be more likely to develop elevation of blood pressure when given oral 
Contraceptives. Hypertension that develops as a result of taking oral contraceptives usually returns to normal after 
discontinuing the drug. 9. HEADACHE. The onset or exacerbation of migraine or development of headache of a new pattern 
which is recurrent, persistent, or severe, requires discontinuation of oral contraceptives and evaluation of the cause. 10. 
BLEEDING IRREGULARITIES. Breakthrough bleeding, spotting, and amenorrhea are frequent reasons for patients discon- 
tinuing oral contraceptives. In breakthrough bleeding, as in all cases of irregular bleeding from the vagina, nonfunctional 
causes should be borne in mind. In undiagnosed persistent or recurrent abnormal bleeding from the vagina, adequate 
diagnostic measures are indicated to rule out pregnancy or malignancy. If pathology has been excluded, time or a change 
1o another formulation may solve the problem, Changing to an oral contraceptive with a higher estrogen content, while 
potentially useful in minimizing menstrual irregularity, should be done only if necessary since this may increase the risk of 
thromboembolic disease. Women with a past history of oligomenorrhea or secondary amenorrhea or young women with- 
out regular cycles may have a tendency to remain anovulatory or to become amenorrheic after discontinuation of oral 
contraceptives. Women with these preexisting problems should be advised of this possibility and encouraged to use other 
Contraceptive methods. Postuse anovulation, possibly prolonged, may also occur in women without previous irregularities. 
11. ECTOPIC PREGNANCY. Ectopic as well as intrauterine pregnancy may occur in contraceptive failures. 12. BREAST 
FEEDING. Oral contraceptives given in the postpartum period may interfere with lactation. There may be a decrease in the 
quantity and quality of the breast milk. Furthermore, a small fraction of the hormonal agents in oral contraceptives has 
been identified in the milk of mothers receiving these drugs. The effects, if any, on the breast-fed child have not been 
determined. If feasible, the use of oral contraceptives should be deferred until the infant has been weaned. PRECAUTIONS: 
General; 1. A complete medical and family history should be taken prior to the initiation of oral contraceptives. The 
Pretreatment and periodic physica! examinations should include special reference to blood pressure, breasts, abdomen 
and pelvic organs, including Papanicolaou smear and relevant laboratory tests. As a general rule, oral contraceptives 
should not be prescribed for longer than one year without another physical examination being performed. 2. Under the 
influence of estrogen-progestogen preparations, preexisting uterine leiomyomata may increase in size. 3. Patients with a 
history of psychic depression should be carefully observed and the drug discontinued if depression recurs to a serious 
degree. Patients becoming significantly depressed while taking oral contraceptives should stop the medication and use an 
alternate method of contraception in an attempt to determine whether the symptom is drug-related. 4. Oral contraceptives 
may cause some degree of fluid retention. They should be prescribed with caution, and only with careful monitoring, in 
patients with conditions which might be aggravated by fluid retention, such as convulsive disorders, migraine syndrome, 
asthma, or cardiac or renal insufficiency. 5. Patients with a past history of jaundice during pregnancy have an increased 
risk of recurrence of jaundice while receiving oral contraceptive therapy. If jaundice develops in any patient receiving such 
drugs, the medication should be discontinued. 6. Steroid hormones may be poorly metabolized in patients with impaired 
liver function and should be administered with caution in such patients. 7. Oral contraceptive users may have disturbances 
in normal tryptophan metabolism which may result in a relative pyridoxine deficiency. The clinical significance of this is 
yet to be determined. 8. Serum folate levels may be depressed by oral contraceptive therapy. Since the pregnant woman is 
predisposed to the development of folate deficiency and the incidence of folate deficiency increases with increasing 
gestation, it is possible that if a woman becomes pregnant shortly after stopping oral contraceptives, she may have a 
greater chance of developing folate deficiency and complications attributed to this deficiency. 9. The pathologist should be 
advised of oral contraceptive therapy when relevant specimens are submitted. 10. Certain endocrine and liver function 
tests and blood components may be affected by estrogen-containing oral contraceptives: a. Increased sulfobromophtha- 
lein retention. b. Increased prothrombin and factors VII, VIII, IX, and X; decreased antithrombin 3; increased norepi- 
nephrine-induced platelet aggregability. c. Increased thyroid-binding globulin (TBG) leading to increased circulating total 
thyroid hormone, as measured by protein-bound iodine (PBI), T4 by column, or T4 by radioimmunoassay. Free T3 resin 
uptake is decreased, reflecting the elevated TBG, free T4 concentration is unaltered. d. Decreased pregnanediol excretion. 
e. Reduced response to metyrapone test. INFORMATION FOR THE PATIENT: (See Patient Package Insert). DRUG INTERACTIONS: 
Reduced efficacy and increased incidence of breakthrough bleeding have been associated with concomitant use of rifam- 
pin. A similar association has been suggested with barbiturates, phenylbutazone, phenytoin sodium, and ampicillin. CAR- 
CINOGENESIS, PREGNANCY, NURSING MOTHERS: See CONTRAINDICATIONS and WARNINGS. ADVERSE REACTIONS: An increased 
risk of the following serious adverse reactions has been associated with the use of oral contraceptives (see WARNINGS): 
Thrombophlebitis. Pulmonary embolism. Coronary thrombosis. Cerebral thrombosis. Cerebral hemorrhage. Hypertension. 
Gallbladder disease. Liver tumors. Congenital anomalies. There is evidence of an association between the following con- 
ditions and the use of oral contraceptives, although additional confirmatory studies are needed: Mesenteric thrombosis. 
Neuro-ocular lesions, e.g., retina! thrombosis and optic neuritis. The following adverse reactions have been reported in 
patients receiving oral contraceptives and are believed to be drug-related: Nausea, usually the most common adverse 
reaction. Vomiting, occurs in approximately 10% or less of patients during the first cycle. Other reactions, as a general 
rule, are seen much less frequently or only occasionally. Gastrointestinal symptoms (such as abdominal cramps and 
bloating). Breakthrough bleeding. Spotting. Change in menstrual flow. Dysmenorrhea. Amenorrhea during and after treat- 
ment. Temporary infertility after discontinuance of treatment. Edema. Chloasma or melasma which may persist. Breast 
changes: tenderness, enlargement, and secretion. Change in weight (increase or@ecrease). Change in cervical erosion and 
cervical secretion. Possible diminution in lactation when given immediately postpartum. Cholestatic jaundice. Migraine. 
Increase in size of uterine leiomyomata. Rash (allergic). Mental depression. Reduced tolerance to carbohydrates. Vaginal 
candidiasis. Change in corneal curvature (steepening). Intolerance to contact lenses. The following adverse reactions have 
been reported in users of oral contraceptives, and the association has been neither confirmed nor refuted: Premenstrual- 
like syndrome. Cataracts. Changes in libido. Chorea. Changes in appetite. Cystitis-like syndrome. Headache. 
Nervousness. Dizziness. Hirsutism. Loss of scalp hair. Erythema multiforme. Erythema nodosum. Hemorrhagic eruption. 
Vaginitis. Porphyria. Impaired renal function. (ORTHO-NOVUM 1/50021 and ORTHO-NOVUM 1/50028 contain tartrazine. 
Allergic reactions have been reported with the ingestion of this dye in some patients.) ACUTE OVERDOSE: Serious ill 
effects have not been reported following acute ingestion of large doses of oral contraceptives by young children. 
Overdosage may cause nausea, and withdrawal bleeding may occur in females. ORTHO 
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ANALGESIA COMPARABLE 


TO MORPHINE 


-10 MG NUBAIN IS COMPARABLE TO 
10 MG MORPHINE IN ANALGESIA 
-ONSET OF ACTION IN 2 TO 3 MINUTES LY, 
AND LESS THAN 15 MINUTES I.M.OR S.C. 
-ANALGESIA LASTS FROM 
3 TO 6 HOURS 
„WITH THESE IMPORTANT DIFFERENCES— 
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DOCUMENTED 
CLINICAL VALUE 


Twenty-seven investigations reported on the benefits of NUBAIN as 
a pre-anesthetic, postoperative or chronic medication in 

a variety of studies involving: I obstetric (during labor) and 
gynecologic patients lii general surgica! patients W Cancer patients 
E cardiac patients W orthopedic patients m gastrointestinal patients 


LOW INCIDENCE 
OF SIDE EFFECTS 


In 97 single or cross-over clinical studies involving 9,038 drug 
evaluations, NUBAIN showed a low level of side effects* Specifically, 
compared to morphine and meperidine, NUBAIN caused a lower 
incidence of vomiting. And, compared to Talwin* (pentazocine 
lactate), NUBAIN caused fewer psychotomimetic effects. The 
following bar chart shows the incidence of these side effects among 


the drugs tested? 
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LOW POTENTIAL 


FOR ABUSE 


NUBAIN® (nalouphine HCI) requires no special storage or additional 
paperwork beyond your normal order or prescription. NUBAIN was 
designed to incorporate important molecular features of the antagonist 
NARCAN® (naloxone HCI) and the potent analgesic NUMORPHAN® 
(oxymorphone HCI), resulting in a drug with strong analgesia but limited 


abuse potential. 


LOW RESPIRATORY 
DEPRESSANT EFFECT 


At dosages of 10 mg/70 kg, NUBAIN causes respiratory depression 
comparable to that of morphine. In contrast to morphine, higher doses 
of NUBAIN do not increase respiratory depression appreciably 


(see Precautions). 


Compared to morphine 

NUBAIN offers 

B analgesia comparable to morphine 
in milligram potency, onset, peak 
duration 


Em lower incidence of vomiting 


Bi lower respiratory depressant effect 
at higher doses 


| less potential for abuse 


E less potential for development of 
tolerance and physical dependence 


Compared to meperidine 

NUBAIN offers 

m analgesia comparable to that of 
meperidine 

| possibly longer duration of action 
(3-6 hrs. vs. 2-4 hrs.) 

E lower incidence of nausea and 
vomiting 

| less potential for abuse 

E less potential for development of 
tolerance and physical dependence 
| fewer side effects were experi- 
enced during labor by mothers in 
obstetrical studies’ 


! In four double-blind obstetrical studies, NUBAIN and meperidine provided comparable analgesia 
Neonates did equally well on both drugs but there is a possibility that either drug can 
produce depressive effects in the fetus or neonate. Mothers receiving NUBAIN experienced 


fewer side effects 


Endo 


NUBAIN 


nalouchine HCI 


DESCRIPTION 


NUBAIN (nalbuphine hydrochloride) is a synthetic narcotic agonist-antagonist analgesic of the 
phenanthrene series. It is chemically related to both the widely used narcotic antagonist, naloxone, and 
the potent narcotic analgesic, oxymorphone. 


eH 29; NALBUPHINE HYDROCHLORIDE 


(-)-17-(cyclobutylmetnyl) -4, 5a-epoxy = 
morphinan-3, 6c, | 4-triol, hydrochloride 


HCI 





Each ml of the injectable aqueous solution of NUBAIN contains 10 mg of natbuphine hydrochloride. 


ACTIONS 


NUBAIN isa potentanalgesic. Its analgesic potency is essentially equivaler: tæthat of morphine on a 
milligram basis. 

Its onset of action occurs within 2 to 3 minutes after intravenous administration, and in less than 15 
minutes following subcutaneous or intramuscular injection. The plasma hait-life of nalbuphine is 5 
MS and in clinical studies the duration of analgesic activity has been reperted to range from 3 to 6 

ours. 

The narcotic antagonist activity of NUBAIN is one-fourth as potent as nalorshine and 10 times that of 


taz i 
pentazocine INDICATIONS 


For the relief of moderate to severe pain. NUBAIN can also be used fcr preoperative analgesia, as a 
supplement to surgical anesthesia, and for obstetrical analgesia during labor. 


CONTRAINDICATIONS 
NUBAIN should not be administered to patients who are hypersensitive to il. 


WARNINGS 


Drug Dependence NUBAINhas been shown to have a low abuse potential which is approximate to 
that of pentazocine. When compared with drugs which are not mixed agonis--antagonisls, it has been 
reported that nalbuphine's potential for abuse would be less than that of cadeine and propoxyphene. 
Psychological and physical dependence and tolerance may follow the abuse-or misuse of nalbuphine. 
Therefore, caution should be observed in prescribing it for emotionally unstable patients, or for 
individuals with a history of narcotic abuse. Such patients should be close:y supervised when long- 
term therapy is contemplated. 

Care should be taken to avoid increases in dosage or frequency ofsacministration which in 
susceptible individuals might result in physical dependence. 

Abrupt discontinuation of NUBAIN following prolonged use has baen ‘allowed by symptoms of 
narcotic withdrawal, i.e., abdominal cramps, nausea and vomiting, rhinorrhea, lacrimation, 
restlessness, anxiety, elevated temperature and piloerection. 


Use in Ambulatory Patients | NUBAIN may impair the mental or physical abilities required for the 
performance of potentially dangerous tasks such as driving a car or operating machinery. Therefore, 
NUBAIN should be administered with caution to ambulatory patients who shauld be warned to avoid 
such hazards. j 


Use in Emergency Procedures Maintain patient under observation until recovered from 
NUBAIN effects that would affect driving or other potentially dangerous tasks 


Use in Children Clinical experience to support administration to patients under 18 years is not 
available at present. 


Use in Pregnancy (other than labor) Safe use of NUBAIN in pregnancy has not been 
established. Although animal reproductive studies have not revealed teratogenic or embryotoxic 
effects, nalbuphine should only be administered to pregnant women when, in the judgement of the 
physician, the potential benefits outweigh the possible hazards. 


Use During Labor and Delivery | NUBAIN can produce respiratcry depression in the neonate. It 
should be used with caution in women delivering premature infants. 


Head Injury and Increased Intracranial Pressure The possible respiratory depressant effects 
and the potential of potent analgesics to elevate cerebrospinal ‘luit pressure (resulting trom 
vasodilation following CO, retention) may be markedly exaggerated in the presence of head injury, 
intracranial lesions or a pre-existing increase in intracranial pressure. Furthermore, potent analgesics 
can produce effects which may obscure the clinical course of patients with head injuries. Therefore, 
NUBAIN should be used in these circumstances only when essential, and then should be administered 
with extreme caution 


Interaction With Other Central Nervous System Depressants — though NUBAIN possesses 
narcotic antagonist activity, there is evidence that in nondependent patients il will not antagonize a 
narcotic analgesic administered just before, concurrently, or just after am injection of NUBAIN 
Therefore, patients receiving a narcotic analgesic, general anesthetics phenothiazines, or other 
tranquilizers, sedatives, hypnotics, or other CNS depressants (inclucing alcohol) concomitantly with 
NUBAIN may exhibit an additive elfect. When such combined therapy is contemplated, the dose of one 
or both agents should be reduced. 


IT CAN CHANGE THE W, 
YOU THINK ABOUT - 
POTENT ANALGESICS 


PRECAUTIONS 


Impaired Respiration At the usual adult dose of 10 mg/70 kg, NUBAIN causes some respir 
depression approximately equal to that produced by equal doses of morphine. However, in contri 
morphine, respiratory depression is not appreciably increased with higher doses of NUE 
Respiratory depression induced by NUBAIN can be reversed by NARCAN® (naloxone hydrochlc 
when indicated. NUBAIN should be administered with caution at low doses to patients with imp: 
respiration (e.g.. from other medication, uremia, bronchial asthma, severe infection, cyanos 
respiratory obstructions). 


Impaired Renal or Hepatic Function Because NUBAIN is metabolized in the liver and exc 
by the kidneys, patients with renal or liver dysfunction may overreact to customary doses. Therefoi 
these individuals, NUBAIN should be used with caution and administered in reduced amounts. 


Myocardial Infarction As with all potent analgesics, NUBAIN should be used with cat 
in patients with myocardial infarction who have nausea or vomiting. 


Biliary Tract Surgery As with all narcotic analgesics, NUBAIN should be used with cautic 
patients about to undergo surgery of the biliary tract since it may cause spasm of the sphincter of C 


ADVERSE REACTIONS 


The most frequent adverse reaction in 1066 patients treated with NUBAIN is sedation (381, 3! 

Less frequent reactions are: sweaty/clammy (99, 9%), nausea/vomiting (68, | 
dizziness/vertigo (58, 5%), dry mouth (44, 4%), and headache (27, 3%). 

Other adverse reactions which may occur (reported incidence of 1% or less) are: 


CNS Effects nervousness, depression, restlessness, crying, euphoria, floating, hostility, unt 
dreams, confusion, faintness, hallucinations, dysphoria, feeling of heaviness, numbness, ting 
unreality. The incidence of psychotomimetic effects, such as unreality, depersonalization, delusi 
dysphoria and hallucinations has been shown to be less than that which occurs with pentazocir 


Cardiovascular Hypertension, hypotension, bradycardia, tachycardia. 
Gastrointestinal Cramps, dyspepsia, bitter taste. 

Respiration Depression, dyspnea, asthma. 

Dermatological Itching, burning, urticaria. 

Miscellaneous Speech difficulty, urinary urgency, blurred vision, flushing and warmth. 


DOSAGE AND ADMINISTRATION 


The usual recommended adult dose is 10 mg for a 70 kg individual, administered subcutaneot 
intramuscularly or intravenously; this dose may be repeated every 3 to 6 hours as necessary. Do: 
should be adjusted according to the severity of the pain, physical status of the patient, and o 
medications which the patient may be receiving. (See Interaction with Other Central Nervous Sys 
Depressants under WARNINGS.) In non-tolerant individuals, the recommended single maximum c 
is 20 mg, with a maximum total daily dose of 160 mg. 


Patients Dependent on Narcotics Patients who have been taking narcotics chronically 
experience withdrawal symptoms upon the administration of NUBAIN. If unduly troublesome, narc 
withdrawal symptoms can be controlled by the slow intravenous administration of small incremen 
morphine, until relief occurs. If the previous analgesic was morphine, meperidine, codeine, or o 
narcotic with similar duration of activity, one-fourth of the anticipated dose of NUBAIN car 
administered initially and the patient observed for signs of withdrawal, i.e., abdominal cramps, nat 
and vomiting, lacrimation, rhinorrhea, anxiety, restlessness, elevation of temperature or piloerectic 
untoward symptoms do not occur, progressively larger doses may be tried at appropriate intervals t 
the desired level of analgesia is obtained with NUBAIN. 


Management of Overdosage The immediate intravenous administration of NARC/ 
(naloxone hydrochloride) is a specific antidote. Oxygen, intravenous fluids, vasopressors and o' 
supportive measures should be used as indicated. 

The administration of single doses of 72 mg of NUBAIN intramuscularly to eight normal subji 
has been reported to have resulted primarily in symptoms of sleepiness and mild dysphoria. 


HOW SUPPLIED 


NUBAIN® (nalbuphine hydrochloride) injection for intramuscular, subcutaneous, or intraven 
use (10 mg/ml) is available in: 

NDC #0056-0385 10 mg/ml, 1 ml ampuls (box of 10) 

NDC #0056-0384 10 mg/ml, 2 ml ampuls (box of 10) 

NDC #0056-0386 10 mg/ml, 10 ml vials 

Each ml contains 10 mg nalbuphine hydrochloride, 0.1% sodium chloride, 0.94% sodium citr 
1.26% citricacid anhydrous, 0.1% sodium melabisulfite, and 0.2% of a 9:1 mixture of methylpara 
and propylparaben as preservative; pH is adjusted with hydrochloric acid. 
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Systemic lupus erythematosus in pregnancy 


LAWRENCE D. DEVOE, M.D. 
ROGER L. TAYLOR, M.D. 
(ionge; Illinois 


Most lteraturè ç oñ pregriancies i in patients with systemic lupus erythematosus (SLE). is retrospective 
and selective. This report is a detailed, prospective analysis of 13 pregnancies in eight women with - 
SLE. Fregnancy was best tolerated by mothers withdut significant nephropathy or cardiopathy who 


had been in clinical remission for more than three months prior to conception. Management was 
aided’ by serial evaluation of complement (C; and Ci) levels änd careful supervision of ; 
immunosuppressive therapy when indicated. Although fetal status was closely monitored, premature 
deliveries and spontaneous abortions Occurred frequently. No malformations or adverse sequelae 
were ri»:ed in surviving infants exposed to immunosuppressive agents during gestation. 


(AM. J. OBSTET. GYNECOL. 133:473, 1979:) 


WHILE „systemic lupus erythematosus (SLE) occurs 
most. frequently i in women of child-bearing age;! sur- 
prisingly little information exists to aid in management 
of their pregnancies. The available literature is largely 
retrospective and selective, often containing few details 
on gestationa. course, treatment, or outcome. SLE may 
exhibit variations in activity during pregnancy which 
are difficult to anticipate on the basis of clinical or štan- 
dard laboratory evaluations. Specific serologic data, 
e.g., complement levels and antinuclear factors, have 
been useful iri directing medical therapy of nonpreg- 
nant SLE pat-ents,-possibly leading to improved survi- 
val." The relationship of such data to the pregnancies 
of women with SLE has not been studied extensively 
and thus prov:des the major impetus for this report. 
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The following prospective study describes 13 preg- 
nancies in eight lupus patients, followed at the Chicago 


Lying-In Hospital from 1973 to 1978. 


Patient material 

The disease manifestations of eight women with SLE 
diagnosed by established criteria? are summarized iri 
Table I. They had a total of 19 pregnancies, 14 of 
which followed the diagnosis of lupus. The prenatal 
courses of 13 of these gestations were followed by the 
authors at the Lying-In Hospital's Medical High-Risk 
Clinic and form the basis of this report. 

Maternal course. Mean age at SLE diagnosis w was 
19.3 years (range: 11 to 32 years), and average pre- 
pregnancy duration of disease was 5.5 years (range: | 
to 13 years). Details of each pregnancy course and 
major medical complications are noted in Tables II and 
III, respectively. Available data ori preconception renal 
histology, gestational renal function, and outcome are 


` included in Table IV. 


All patients, with one exception (R. G., 1973), con- 
ceived during a period of clinical remission which var- 
ied from 3 months to 10 years in duration. Only three 
women had exacerbations during prégnancy or post 
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Table I. Chicago: get series (1973-1978): Patient population 










D.G. 16* * + + 
S.B. 22 + + _- x 
JE. 11 + + = n 
G.H. 27 — + - - 
F.L. 15 - + - + 
D.B. 18 t + -+ + 
R.G. 13 — + - +. 
B.R. 32- + + - = 
13.3 63% 100% 25% 6325 
(Mean) 


Established comflications 


+ 
+ 
Eş 


50% 


October 15, 19708 
Am. J. Obstet. Gynecol. 












Disease ` Total Preg- 
interval before -preg- nancies 
pregnancy (yr.) | nancies} c SLE 








+ + 8 G3PIAb2 2* 
+ = 2 G3P2Ab1 2 
— =- 13 G2P2 2 
x 5 1.5 G2P2 1 
+ + 8 GIPI 1 
+ - 5 G2PIAbI 2 
- t 5 G3P1Ab2 3 
+ — 1 G3P2Ab1 l 
63% 38% 5.5 f 
(Mean) 


Legend: Skin = discoid and disseminated lesions; Ravxaud manifestations. 
Joint = arthralgia and arthritis: one case of aseptic necrosis of the femoral head. 


_ Cardiac =. myocarditis and pericarditis. 
CNS = cerebritis; one case of transverse myztis. 
Pulm. = pulmonary restrictive disease. 


Renal = varying degrees of lupus glomerul crephritis. 


Heme. = anemia; thrombocytopenia. 
*Diagnosis made during pregnancy. 
TG = gravida, P = para, Ab = abortus. 


partum, exacerbation rate in these patients was virtu- 
_ally identical in each of the last two trimesters and 


puerperium, There were three induced abort ons; ` 


none was followed by either an exacerbation or marked 
clinical improvement in SLE. status. No -mate-nal 
deaths occurred, and as of 1978 all mothers are zkve 
and clinically stable. . 

In ten pregnancies, serial determinations of meter- 
nal serologic factors were available (Table II). The 2a- 
rameters measured were antinuclear immunofluzes- 
cence (ANIF) titers, anti-DNA antibody (A-DNA) ti- 
ters, and complement. component (C3 and Cj) levels. 
Efforts were made to obtain these values at ast 
monthly, Erythrocyte sedimentation rates, deter ined 
in a few pregnancies, correlated: poorly with clin.cal 
status and the other serologic values. Ít was noted that 


most patients who began pregnancy in clinical rezais- 


sion had elevated ANIF titers (9/10), positive anti-2NA 
antibodies (6/10), but normal complement levels (£ 10). 
Exacerbation states were usually signalled by decl.ning 
complement levels (6/7) and, less often, by rising ANIF 


titers (3/7) or positive anti-DNA antibodies (4/7). Reso- - 


lution of exacerbations was commonly heralded ty the 
reverse trends in serologies. 

Therapy. All patients but one (G. H.) € aeg- 
nancy on prednisone (dosage range: 5 to 60 mg/cay); 
in addition, one patient (D. B.) received azathioztine 


(150 mg/day). Steroid doses were varied accordi-g to . 


the severity of prepregnancy status; during gestetion 
they were increased if clinical or laboratory parar eers 
suggested deterioration. At delivery or induced abor- 
tion, Solu-Cortef (100 to 150 mg intravenously every 6 


to 8. hours) was added to maintenance prednisone and 
discontinued after the first postpartum day. 

Most patients had satisfactory clinical courses, al- 
though two cases of postpartum exacerbation are 
worth noting. Patient D. B. developed fever and ar- 
thralgia two weeks following hospital discharge; it was 
discovered that, while at home; she.had independently 
decreased her maintenance prednisone dosage. Prompt 
remission occucred once her medication was restored 
to previous levels. Patient F. L., the most pr oblematic of 
our pregnant w omen (Table III), had a severe exacer- 
bation at 4 weexs' post partum despite receiving 60 mg 
of prednisone daily. 

Probable iatric complications occurred in two pa- 
tients, Patient F. L. developed severe hyperglycemia 
early in pregnzncy related to her high prednisone re- 
quirements; this was controlled with insulin for the 
duration of pregnancy. Patient S. B. experienced an 
Addisonian crisis following her first delivery; she re- 
covered once prednisone levels were increased. 

Fetal outcome. Table V lists perinatal outcome in 
our series. Overall perinatal wastage, corrected for in- 
duced abortions, was 30%. Two patients (D. B. and 
R. G.) had spontaneous a abortions, followed by success- 
ful pregnancies. Eight pregnancies reached viability; 
three ended in premature deliveries and of the five 
delivering at term, two were judged, to be growth re- 
tarded. Our lone neonatal death was the infant of pa- 
tient F. L., delivered at 32 weeks,’ who died of E. coli 
meningitis at 5 days’ postpartum. ; 

No infants demonstrated congenital anomalies, lupus 
stigmata, abnarmalities of cardiac or central nervous 
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Table II. SLE clinical and eee course SANE pregnancy 






Remission- Remission — 


D.G. 1973 Clinical 


Pregnancy 
outcome 


Remission un- Induced abortion 


2 yr. ANIF: + — — changed at 12 wk. 
Serologic i A-DNA: (—) i 
: Comp: NL 
R.G. 1973 Clinical Active No clinical change; serologic data unavailable Induced abortion 
Serologic disease , at 12 wk. 
1975 Clinical ^ Remission- No clinical change; serologic data unavailable Missed abortion 
Serologic l yr. at 8 wk. 
1977 Clinical Remission- Remission Mild exacer- Remission Remission Premature deliv- 
2 yr. bation ery, 2,240 
Serologic — ANIF: + ANIF: + ANIF: + ANIF: + gm, Apgar 
A-DNA: (-) A-DNA: + A-DNA:(—-) A-DNA:(-) 9/10, spon- 
Comp: NL Comp: 44 Comp: NL ` Comp: NL taneous labor 
38 wk., AGA 
J.F. 1973 Clinical Remission- Remission Remission Remission Remission Term delivery, 
10 yr. ANIF: = | ANIF: + ANIF: + ANIF: + 2,320 gm, 
Serologic — .  A-DNA: (>) A-DNA:(—) A-DNA:(-) A-DNA:(-) Apgar 9/10, 
Comp: NL Comp: NL | Comp: NL Comp: NL spontaneous 
. labor 39 wk., 
, SGA 
1976 Clinical Remission- Remission . Remission Remission Remission Term delivery, 
13 yr. ANIF: + ANIF: + ANIF: + ANIF: + 1,950 gm, 
Serologic '— A-DNA: (-) A-DNA: (-) |, A-DNA: (—) A-DNA: (-) Apgar 8/9, in- 
Comp: NL : Comp: NL Comp: NL Comp: NL duced labor 37 
i wk., SGA 
D. B. 1973 Clinical Remission- No clinical change; serologic data unavailable Spontaneous 
1 yr. =, abortion at 
Serologic — 18 wk. 
1977 Clinical Remission- ANIF: + Moderate ex- Mild exacer- Moderate (at2 Premature deliv- 
3 mo. acerbation bation weeks) ex- livery, 2,345 
acerbation bation acerbation gm, Apgar 
Not available ANIF: +++ ANIF: +++ ANIF: ++ 9/10, spontane- 
Serologic — A-DNA: (+) A-DNA:(-) A-DNA:(-) ous labor 35 
Comp: LL Comp: NL Comp: 1 wk., AGA 
Legend: ANIF: Antinuclear immunofluorescence titer: continued 
+ <1:20 
+1:25-1:100 


++1:250-1:500 
+++1:1,000 or greater 
A-DNA: Anti-DNA antibody titer 
; (—) not detected 
* present 
Comp: Complement levels of C; and Cy 
. NL: both C; and C4 normal 
Ut: Cs decreased, C, normal 
^|: Cs normal, C, decreased 
14: both decreased 
AGA: Appropriate-for-gestational | age. 
SGA: Small-for-gestational age. 


system, or adrenal insufficiency. All surviving offspring 
have subsequently done well. 


Comment 


SLE has a propensity for women in their reproduc- 
tive years and presents problems of varying complexity 
during pregnancy. Previous studies were often retro- 
spective, contained few specific details, and covered 
long periods of time when different managements 
were favored. A central aim of this investigation was 
the identification of laboratory and clinical factors 


which might aid in the assessment, prognosis, and pro- 
spective manageraent of SLE during pregnancy. 
Serologic data have been used in the diagnosis and, 
more recently in the treatment evaluation of SLE." 
Clinically active lupus is associated with low or declin- 
ing complement (C; and C,) levels and rising antinu- 
clear factor (ANIF and A-DNA) titers, and quiescent 
disease, by the reverse laboratory trends. These chemi- 
cal alterations reflect . fluctuating complements con- 


. sumption and formation of antigen-antibody com- 


plexes which accompany host tissue response to SLE. 
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Table II—cont'd 


Pre- First 
Status pregnancy trimeste- 


1975' Clinical 





Second 
trimester 


October 15, 1979, 
Am. J. Obstet. Gynecol.’ 


Third Zn 
trimester Post partum 


G. H. Remission- Remission Remission. Remission Remission Term delivery, 
1 yr. ANIF: 44— ANIF: ++ © ANIF: ++  ANIF: +++ 3,445 gm, 
Serologic’ — A-DNA: + , A-DNA: + A-DNA:(-) A-DNA: + Apgar 9/10, 
Comp: 11 Comp: {t Comp: NL Comp: NL’ spontaneous 
f labor 39 wk., 
AGA 
F.L. 1975 Clinical Remission-. Remission Moderate ex- Moderat2ex- Severe exacer- — Premature deliv- 
3 yr. acerbation acerbation bationat 4 wk. ^ very, 1,595 gm, 
ANIF: + ANIF: ++ ANIF: + ANIF: + Apgar 9/10, 
Serologic — A-DNA: + A-DNA: +. ANIE: + A-DNA: (—) neonatal death 
Comp: 41 Comp: 44 Comp: 44 Comp: NL>| —day 5, 32 wk. 
E AGA 
S.B. 1975 Clinical Remission- Remission © Remission Remission Remission Term delivery, 
1 yr. ANIF: + ANIF: + ANIF: + ANIF: +. 3,420 gm, 
Serologic — A-DNA: + A-DNA: + A-DNA: + A-DNA: (-) Apgar 7/10, in- 
Comp: NL Comp: NL Comp: NL Comp: lf . duced labor 39 
; wk., AGA 
1978 Clinical. Remission- Remission Remission Remission Remission Term delivery, 
3 yr. ANIF: + ANIF: + 1 ANIE: ++ ANIF: ++ 3,675 gm, 
Serologic — A-DNA: weak.+ A-DNA:(-) A-DNA:(-) A-DNA:(-) Apgar 9/10, in- 
Comp: NL Comp: NL Comp: 4} Comp: 44} duced labor 
: 39 wk., AGA 
B.R. 1977 Clinical Remission- Remission — — Remission Induced abortión 
3 mo. ANIF: ++ - — — at 10 wk. 
Serologic — A-DNA: + — — Not available 
i Comp: NL 





Changes in serologic values generally precede appar- 
ent clinical changes and may persist after -l&:cal 
stabilization. ' 

Little attention has been focused upon the-uze of 
such information in SLE-complicated pregnan-ies. In 
normal gestations, Kitzmiller and colleagues!? observed 
a gradual, slight rise in CHso levels toward term. Z-rier 
and associates? studied C levels and antinuclear faztors 
in normal pregnant women: they noted similar zm- 
, plement level trends but no patients had positive anti- 

nuclear titers. In addition, specific data for tle SLE 
patients in their study are not reported. Our patients, 
irrespective of clinical status, tended to begir preg- 
nancy with serologic derangements, usually eleva: ons 
of ANIF Or anti-DNA antibody titers; compement 
levels were either normal or minimally lowered When 
clinical exacerbations occurred, significant dec inzs in 
complement levels were noted, while antinuclear ters 
were elevated in only 50% of cases. Remissior states 
were associated with normal or near-normal 23 znd 
C, levels and considerable variability of AN F znd 
A-DNA/ titers. 


Pregnancy prognosis was correlated with serclzgic ` 


patterns. Smooth antepartum courses and successful 
_ deliveries occurred when complement values renamed 
normal; more variable courses but good outcom-ss were 
realized if low Cs; and C, values had normalizez by 
term. Only two patients delivered with low or feing 


complement values. In one, clinical exacerbation was 
also present and maternal-fetal outcome was severely 
compromised; in the other, marked elevation of steroid 
dosage probably averted exacerbation and pregnancy 
concluded successfully. 

Our results suggest that serum immunologic data re- 
late to both clinical status and course of SLE pregnan- 
cies. Complement component (Ca and C,) values ap- 
pear to be more useful in assessment and in prognosis 
than antinuclear factors. Most likely this indicates the 
sensitivity of the complement system to acute or short- 
term changes, while antinuclear factors reflect chronic 
states or long-term alterations. In the management of 
these complicated pregnancies, therefore, serial sero- 
logic determinetions enable the prediction of clinical 
conditions; however, trends or absolute declines of 
complement levels do not predict with accuracy the 
time interval preceding clinical change. Our practice in 
this group was to alter medical therapy, based on this 
data, even if patients were clinically stable. 

Most women in our series satisfied criteria previously 
associated with favorable pregnancy outcomes. Preg- 
nancies beginniag frorn three months to five years after 
the diagnosis of SLE are more likely to find the moth- 
ers in clinical remission and thereby increase their in- 
fants' chances for postpartum survival?"* In fact, 12 of 
13 pregnancies which we followed were begun in pa- 
tients during clinical remission; their average interval 


) 


d 


* 
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Table III. SLE and pregnancy: Medical and obstetric complications 


Patient First trimester Second trimester Third trimester Post Partum 
1977 — 


R.G. Exacerbation: Endometritis; Episi- 





Acute hypertension 


Thrombocyto- during labor otomy disruption 
penia 
D.B. 1977 — Exacerbation Anemia Urinary tract infection; 
: a Exacerbation exacerbation 2 wk. 
F.L. 1975 Hypertension Hypertension Hypertension Hypertension 
Diabetes mellitus, Exacerbation Exacerbation “exacerbation 4 wk. 
steroid-induced; Anemia Anemia 
insulin-requiring Pre-eclampsia Thrombocytopenia 
: : Urinary tract infection 
S.B. 1975 — — ` — Addisonian crisis 


Table IV. Pregnancy course of patients with SLE nephritis 















Patient Histology 


Crzatinine clearance 


Renal function during pregnancy 


Quantitative protein 






Renovascular 


complications Outcome 


D.G. Mild fecal glomerulo- Nermal (> 120) Negative None Induced abortion ` 
nephritis (2 biopsies) : : at 12 wk. 

D.B. Mild fecal glomerulo- Decreased, (mean = Mean 0.5 gm/24 hr. None Premature delivery 
nephritis (1 biopsy) 80 cc/min.) at 35 wk. 

S.B. Mild diffuse glomeru- Nermal (2120) Negative None Term delivery 
lonephritis (1 biopsy) i ; 

B.R. Diffuse moderately Decreased (mean = 0.23 gm/24 hr. None Induced abortion 


active glomerulo- 
nephritis (1 biopsy) ` 
F.L. Diffuse moderately 
active glomerulo- 
nephritis (1 biopsy) 


96 cc/min.) 


Decreased (mean = 
80 cc/min.) 


from SLE diagnosis to conception was two to three 
years. When conception occurs during remission, more 
benign gestational courses have been reported; that is 
supported by the low exacerbation rate seen in our 
pregnant patients. When exacerbations appeared dur- 


: ing our patients' pregnancies, they were as frequent in 


each of the last two trimesters as in the puerperium; 
this is in contrast to most earlier studies? * which de- 
scribe increased risks for exacerbation in the post par- 
tum period. Chronic SLE complications, especially ne- 
phritis with clinical nephropathy, may still profoundly 
affect maternal prognosis." 7 !9 ' In the past, this 


.condition was associated with markedly increased ma- 


ternal mortality and morbidity rates, although renal 
histologies and serial functions in these patients have 
not been unifozmly reported. Indeed, our patient with 
the stormiest course was also noted to have the poorest 
renal histology and function of the group (Table IV). 
Underlying lupus nephritis is thought to increase the 
risk of toxemia.” ! We observed two cases of gesta- 
tional hypertension; only one had prepregnancy renal 
histology compatible with active nephritis. Both women 
delivered prematurely; neither underwent postpartum 
renal biopsy. i, 
Improving maternal management has had little ap- 


Mean 2.5 gm/24 hr. 


at 10 wk. . 


Hypertension; superim- 
posed pre-eclampsia 


Premature delivery 
at 33 wk. 


Table V. Fetal outcome in SLE-complicated 
pregnancies 


No. of pregnancies | Total = 13 


Abortions («5(0 gm) Total-5. 
Spontaneous 
Induced 

Premature deliveries («36 wk.) 
Small-for-dates 
Appropriate-for-dates 

Term deliveries (=36 wk.) 
Small-for-dates 
Appropriate-for-dates 

Stillbirths 

Neonatal deaths 


Total = 


Total = 


Sr Q1 03 C C5 C2 F2 


Total = 0 
Total = 1 


Perinatal loss rate (excluding ` 30% 
induced abortion) 


parent effect on fetal outcome over the past three de- 
cades. Our perinatal loss rate differs little from that 
reported by Friedman and Rutherford? in 1956. Few 
pregnancies in our group preceded maternal onset of 


` lupus; Mund and colleagues, however, clearly demon- 
strate an increase in fetal wastage for pregnancies 


following the diagnosis of SLE, when compared to 
pregnancies which antedated the disease in the same 
women. The leading causes of fetal loss are spontane- 
ous abortions and sequelae or prematurity. 
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Although we detected no major congenita abnor- 


malities in the neonates of our patients, disquic titg re- ~ 


ports of actual or potential problems are begir nng to 
appear.’® !5 Moreover, current medical management 
has placed increasing emphasis on antepartum 1sage 
of steroids?; more limited is the clinical experience 
with other agents such. as azathioprine." The recog- 
nized benefits of such approaches, suggested. by our 
experience, include a reduction in antepartr m. and 
puerperal SLE exacerbations. Enthusiasm for nis type 
of therapy must be tempered not only by possiEle :ztric 
complications in mothers but also by sparse dœu men- 
tation of the long-range effects on exposed of£:sp-:ng. 

Finally, we share the findings of other authcrs* 9 9 
that induced abortion exerts little, if any, postive in- 
fluence on subsequent SLE clinica: course. Of tLe three 
patients undergoing induced abortion, two wae in 
clinical remission and experienced no furtle- im- 
provement;: the third had active disease wldc- re- 
mained as severe after abortion. The data of 5z-sen- 
stein and associates? suggest that exacerbations are 
much more common in pregnancies terminaang be- 


fore the twentieth week and in the first eigh- seeks ` 


after pregnancy when compared with either .erm 
pregnancy or the nonpregnant state. Therefo-e deci- 
sions to induce "therapeutic" abortion in SLE 2a: ents 
must be counterbalanced by the significant ri;« of 
postabortal exacerbation and the lack of evider ce that 
this is outweighed by potential benefits. A notewzthy 
exception should be made for patients with. savere 
cardiac or renal complications whose lives we u.d be 
jeopardized by advancing gestation. In any -iicum- 
stance, if therapeutic termination of pregnancy is per- 
formed, steroid regimens similar to those in te rr par- 
turition should be employed. 
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Conclusions 


Our prospective study of SLE pregnancies has inves- 
tigated clinical and laboratory aspects of gestational 
course, outcome, and management. The best prognosis 
for successful pregnancies belongs to women without 
serious SLE camplications who conceive during clinical 
remissions at least three months after the diagnosis of 
lupus. ; 
Assessment 5f prognosis as well as medial manage- 
ment are aided by serial determinations of serologic 
status, Complement (Cz and C4) levels reflect clinical, 
changes more accurately than either ANIF or anti- 
DNA antibody titers. Exacerbations are associated with 
falling complement values and remissions, with their 
return to normal. Antinuclear factors are less sensitive 
to acute changes and are usually abnormal in remission 
states. Pregnancy is least complicated if normal com- 
plement levels persist, although good outcomes will re- 
sult if low values rise in response to treatment. 

Induced abcrtion confets little clinical benefit upon 
the course of SLE and should be reserved for cases 
complicated bv cardiac or renal disease as the risk of 
postabortal exacerbation is high. 

Fetal outcome is still adversely affected by SLE, re- 


sulting in excessive rates of spontaneous abortion and 


prematurity. Intrauterine exposure to immunosup- 
pressive drugs remains an inadequately studied source 
of potential risk to SLE offspring. 

Systemic lupus erythematosus, therefore, constitutes 
a high-risk cor.dition for pregnancy and is usually en- 
countered by dinicians who have limited experience in 
its management. Critical investigation of these mothers 
and their progeny must continue in order to increase 
the fund of information on which future care should 
be based. 
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Clinical effects of orall administered extracts of 
Montanoa tomentosa in early-human pregnancy 


B. M. LANDGREN 
A. R. AEDO 

K. HAGENFELDT 
E. DICZFALUSY 


Stockholm, Sweden 


Freshly prepared aqueous decocts of the Mezicar plant Montanoa tomentose (Zoapatie) were- 
administered orally to six women in the early stegzs of pregnancy for two das prior to the 
interruption of. gestation by vacuum aspiratior. Ti» daily dose administered varied between. 1.0 ánd 
1.4 gm-equivalent of dry leaves per kilogram ot kody weight. A comparable control group of six . 
pregnant women réceived the same volume cf commercial tea according to the same schedule . 
before vacuum aspiration. Administration of Zoepatle extracts resulted in a rrenstrual-like cramp and 
a significant dilatation of the cervix in all subj acs studied. In four of the six subjects the - 
menstrual-like pains were associated with blesci13. No comparable effécts were observed in the 
control group. Peroral administration of Zoap «tle decocts did not produce any cardiovascular 
changes, and it did not influence the hematofag c status, liver, kidney, and thyroid function, blood 
lipids, proteins, and electrolyte status. Under .he experimental conditions used, Zoapatle extracts did 
not induce a luteolytic effect judged from the 2lasma progesterone (and estradiol) levels. It is 
concluded that peroral administration of trest-y zrepared decocts of Zoapatle in early pregnancy 
exerts a distinct uterotonic effect and induces cx-/ical dilatation and uterine bleeding. These 
changes are not associated with any effect o he plasma levels of progesterone and estradiol or 
with any untoward side effects. (AM. J. OBS-EL GYNECOL. 135:480, 1979.) 


Extracts of the Mexican plant Monianoa t mætosa 
(in Nahuatl! cihua [woman] pahtli [medicine], >r Zoa- 
patle) have been used for many centuries (andare still 
being used) as a folk medicine to induce uterne con- 
tractions. Its uterotonic effect is described in Nziruatl 
by Martin de la Cruz in 1552 translated into azn by 
Juan Badíano.'7? In a clinical study of 14 women with 
intrauterine fetal death (32 to 48 weeks’ gestatom: and 
. intact membranes, Senties and Amayo* measured the 
~ amniotic pressure by the method of Alvarez aac asso- 
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ciates? and found that freshly prepared decocts of the 
plant increasec uterine contractility, whereas commer- 
cial preparations of the same plant exhibited no effect. 
Furthermore, the oral administration of freshly pre- 
pared decocts to normally menstruating women in 


"the luteal phase was pees to induce à luteolytic 


. effect.? 


The object of the ET investigation was to con- 


duct a detailed clinical pharmacologic and pharmaco- 
dynamic Phase I study in women.in edrly pregnancy 
and to assess the clinical, uterotonic, arid luteolytic ef- 
fects of freshly prepared Zoapatle infusions prior to 
the surgical interruption of early gestation. 


Material and methods 


Collection cf material. Montanoa tomentosa (Zoapatle) 
leaves were'ccllectéd around Mexico City after careful 
botanical identification. The leaves were dried at room 
temperature znd were shipped to Stockholm by air. A 
decoct of 18 liters was prepared in "Mexico City from 
the same batch oF dried leaves and was shipped to 
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. Huntingdon Research Centre (England) for toxicologic 


investigations. 

Safety. The safety of the material intended for 
human use was assessed in rats (Huntingdon), ‘rhesus 
monkeys (Huntingdon), and dogs (IMSS, Mexico City), 
as follows: 

(3) Groups of 10 adult female rats (CFY strain, 
Sprague-Dawley) were given once-a-day Zoapatle de- 


` cocts by gavage for four weeks in the following doses: 


0.0. (control), 4.0, 8.0, and 12.0 gm/kg/day. 'The mate- 
rial was given in aqueous solutions of which each millili- 
ter corresponded to the extract of 1.0 gm dry leaves. 
Apart from. slightly darker feces by rats receiving 
Zoapatle at 12 gm/kg/dáy, the performance of the 
treated rats was similar to that of the control rats, and 
no histopathologic abnormality or variation from nor- 
mal was seen in tissues from rats treated with Zoapatle. 

' (b) Four adult female rhesus monkeys were given 12 
ml water by oral gavage for a consecutive 30 days (con- 
trols) and four animals were given daily 12 gm/kg of 
the same Zoapatle decocts described in part a. Apart 
from dark-colored stools, no adverse effects were ob- 
served by detailed laboratory investigations conducted 
during the study or at the detailed macroscopic and 
microscopic postmortem examination. 

(c) Four adult female dogs were given the Zoapatle 
extract through a gastric cannula in daily doses of 5 
gm/kg for 12 weeks, and two dogs served as control 
subjects, receiving by gavage the same volume of water. 
No abnormalities were noted during the experiment, 
and there were no pathologic findings observed at nec- 
ropsy: A detailed histopathologic investigation of is 
organs did not reveal any abnormalities. 

' In view of these data, permission was requested and 
received from (a) the Ethics Committee of Karolinska 
sjukhuset, (b) the Swedish Drug Regulatory Agency, 
and (c) the WHO Review Group and Secretariat 
Committee on Research involving Human Subjects 
(SCRiHS) to conduct a limited. Phase I study on no 
more than six volunteérs in early pregnancy prior ‘to 
the surgical interruption of gestation. ` 

- Clinical material. The relevant information is pre- 
sented in Table I. All subjects shown in Table I were 
admitted to the hospital with a request for the inter- 
ruption of gestation. They volunteered to participate in 
the study after a detailed presentation was given of its 
purpose, possible risks, and benefits and an informed 
consent form was signed. l 

Preparation of Zoapatle solutions. Dried Zoapatle 
leaves were ground into a fine powder and were then 
boiled with 10 volumes of water for exactly 15 minutes. 
The solution was * filtered and the ‘ "tea" was concen- 
trated under reduced pressure at 37? C on a rotatory 
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Table I. Clinical data of the volunteers participating 
in the study 











Length of 
pregnancy 
(menstrual weeks) 


Case Treat- 


: No. 


1 32 55 1 7 Zoapatle 
2 24 53 1 6 Zoapatle 
3 25 65 1 6 Zoapatle 
4 37 60 1 7 Zoapatle 
5 34 63 3 7 Zoapatle 
6 31 58 0 7 Zoapatle 
7 29 l 7 Control 
8 28 1 8 Control 
9 30 2 8 Control 
10 34 3 6 Control 
11 35 l 6 Control 
12 23 ] 7 Control 


Table II. Doses of Zoapatle decocts and schedule of 


administration* 
i Second 
First day (time) day (time) 
















Total 
: dose ad- 
At: 8gm l6gm 32gm 64gm 124 gm 
Bi 32gm 64gm — 64 gm 160 gm 


*Each gram of extract was given in 1.0 ml aqueous solution. 
fCases | to 3. 
. Cases 4 to 6. 


evaporator to yield a final concentration of 1.0 gm 
Zoapatle extract per milliliter. Fresh Zoapatle solutions 
were prepared daily and were Sepe ina refrigerator at 
4° C before use. 

Design of experiment. The treatment schedule is 
indicated in Table II. Three women (Group A) re- 
ceived the equivalent of a total of 124 gm dried leaves 
(L0 ml infusion corresponding always to the extract of 
1.0 gm). When no adverse effects were noted, The 
Swedish Drug Regulatory Agency gave permission to 
increase slightly the total dose to 160 gm Zoapatle in 
the next three volunteers (Group B). Hence the aver- 
age daily dose of Zoapatle administered was 1.1 gm/kg 
in Group A and 1.3 gm/kg in Group B. Six women in 
early pregnancy, who were comparable in every respect 
to those receiving Zoapatle, were given the correspond- 
ing volume of a commercial tea and served as a control 
group. In all 12 subjects, the uterine cavity was emptied 
by vacuum aspiration approximately 24 hours follow- 
ing the last infusion and a specimen was sent for his- 
topathologic examination. 

Blood samples. From each subject three control 
specimens of 10 ml were taken at 10 minute intervals 
and 16 specimens at specified intervals during and fol- 
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'Table III. Clinical effects of E unos e infusions 
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Case - Cervical Length of 
I 7 6 7 7 
2 l — — = = — 6 6 
3 9 - - 6 6 + 6 6 
4 5 _7 + — - — 6 7 
5 6 £5 + ni 1 = 6 7 
6 = -— — 3 ~ = 5§ 7 


*Figures indicate duration in hours. In all cases pan was reported and bl eeding observed 30 to 120 minutes following the ad- 


ministration of Zoapatle infusion. 


: TWhen intensity of pain required, analgesics (indi-atec by +) 1.0 gm of paracetamol (4’- iydroxyacéianilid N-acetyl-p-amino- 
phenol) and 50 mg of pentazocin (6.11- -dimethyl-3- 3 icethyl-2-butenyl)-1,2,3,4,5,6-hexahydro-2,6-methano-3-bensazocin-8-01) 


_ were given. 


iThese figures are based on the combination of the menstrual history and the results of gynecologic and histopathologic exami- 


nations and B-HCG assays. 
$Nulliparous patient (Table I). 


Table IV. Geometric mean plasma levels of progesterone (with 95% confidence limits in parentheses) in six 
Zoapatle-treated and six control subjects in early oregnancy 





Period ` Time (clock hour 
Pretreatment 09.30 
Pretreatment 09.40 
Pretreatment 09.50 
First day 10.30 
First day 7 11.00 
First day B 12.00 
First day 12.30 
First day 13.00 
First day 14.00 
First day . M.30- ; 
First day 15.00 
First day 16.00 
First day 22.00 
Second day . 10.30 
Second day 11.00 
Second day 12.00 
Second day . 14.00 
Second day 16.00 
Second day 22-00 


lowing the treatment. These time intervals are indi- 
cated in Tables IV and V. 

Progesterone and estradiol assays. These w=re car- 
ried out in duplicate using the method descuit=d by 
Aso and colleagues.’ 

Clinical examination and laboratory investigations. 
On the day of admission a complete physica and a 
complete gynecologic examination were carrier. cut to- 
gether with an electrocardiogram and ophtha amz logic 
examination, including ophthalmoscopy. 


Blood samples were taken for hematology: status . 


examinations (hemoglobin, hematocrit, mean_corpus- 
cular hemoglobin, mean corpuscular volume, sarum 
iron, total and differential white cell count t-rom- 
bocyte count), for the assessment of liver u-ction 
(S-ASAT, S-ALAT, alkaline and acid phosy haisses, 


Zoapatle — Control 
68.7 (48.0-98.6) 
71.7 (50.6-111.3) 
74.7 (83.1-104.9) 
68.1 (42.6-108.8) 
70.9 (46.1-108.8) 
57.9 (38.5-87.1) 
55.7 (35.3-88.1) 
54.1 (32.4-89.9) 
62.3 (89.1-98.9) 
60.7 (38.5-96.4) 
58.8 (40.4-85.5) 
60.7 (84.3-107.2) 
66.1 (40.4-108.8) 
68.7 (44.8- 105.6) 
71.9 (48.9-117.9) 
68.1 (41.7-111.3) 
58.5 (34.7-97.9) 
65.8 (42.9-100.5) 
62.3 (87.5-108.0) 


87.1 (65.2-116.4) 
85.5 (58.5-125.9) 
87.8 (59.5-130.1) 
90.9 (61.7-134.2) 
90.6 (61.4-133.2) 
89.9 (62.7-129.1) 
91.3 (61.7-134.8) 
76.6 (51.8-112.6) 
79.8 (55.3-115.1) 
89.7 (58.2-117.3) 
87.5 (60.1-126.9) 
87.1 (62.0-122.4) 
87.8 (65.5-117.3) 
78.2 (55.3-110.7) 
84.3 (60.1-118.3) 
76.6 (52.8-110.9) 
75.0 (51.5-108.8) 
75.7 (51.9-111.3) 
84.3 (61.7-114.8) 


and bilirubin), blood lipids and serum proteins (choles- 
terol, triglycerides, electrophoresis), complete elec- 
trolyte (sodium, potassium, bicarbonate, phosphate, 
creatinine), and thyroid status (T; and T4). Blood was 
also drawn for a pregnancy diagnosis test (BhCG sys- 
tem) and progesterone and estradiol assays. A 24 hour 
urine specimen was taken for specific weight, pH, al- 
bumin, glucose, and sediment analysis as well as for the 
assay of urinary 17-ketogenic steroids and cortisol. A 
Papanicolaou smear was taken as were specimens from 
urethra, cervix, and rectum for cultivation of gonococci 
(Neisser). A Wasserman reaction was also carried out. 

All the above parameters were reassessed in each of 
the 12 subjects on four different occasions: (1) the day 
following surgical interruption of gestation, (2) one 
week after the administration of the first dose of 
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.,Zoapatle, (3) two weeks after the administration of the 


first dose of Zoapatle, and (4) six weeks after the ad- 
ministration of the first dose of Zoapatle. 


Results 


The results of the clinical and laboratory investiga- 
tions revealed that on all occasions, all values in all pa- 
tients were within the normal range of values estab- 
lished for the Karolinska Hospital. A brief summary of 
the findings noted in the six subjects treated with 
Zoapatle is given in Table III. It can be seen from the 
data of Table III that a significant dilatation of the 


cervix was found in each of the subjects treated with . 


Zoapatle decocts. A menstrual-like cramp was reported 
by all of them and bleeding occurred in four of six 


subjects. It shauld also be noted that the Zoapatle ex- * 


tract was well tolerated by all subjects and no Beste oin- 
testinal symptoms were observed. 

No pain or bleeding was observed in any of the : six 
control subjects during their precperative stay in the 
hospital and none of them exhibited a significant dila- 
tation of the cervix prior to surgery. Immediately prior 
to vacuum extraction the cervical dilatation was in all 
subjects less than 5 mm. 

Plasma levels of progesterone and estradiol. The 
plasma levels of progesterone before, during, and after 
the administration of Zoapatle and commercial tea, re- 
spectively, are indicated in Table IV; It appears from 
the data in Table IV that the ingestion of Zoapatle 
solutions in the doses administered did not affect the 
plasma levels of progesterone. Similarly, the estradiol 
assays did not reveal any significant change during and 
following the administration of Zoapatle. 


Comment 


In planning this investigation the shortcuts involved 
in the present approach were greatly appreciated. The 
active principle present in the dried leaves may be de- 
stroyed during transportation and its concentration in 
the plant might show considerable seasonal variations. 
Such variables make the interpretation of negative 
findings very difficult, if not impossible, and strongly 
suggest the necessity for developing a reliable animal 
model for biological standardization of the various ex- 
tracts. Unfortunately, our attempts to develop a bioas- 
say system in pregnant rats or guinea pigs did not meet 
with success. When groups of five rats were dosed’ by 
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gavage daily from day.0 to 9 of pregnancy with as much 
as 4.0 and 8.0 gm-equivalents per kilogram of body 
weight, the mean number of implantation sites (17.7 
and 16.8, respectively) did not differ from that ob- 
served in the controls (14.5). As a reference prepara- 
tion, prostaglandin F, was given parenterally twice 
daily according to the same schedule. The EDss was less 
than 160 ug per day, and no implantation sites were 
seen at a dose of 625 ug/day. Furthermore, when 
pregnant guinea pigs were dosed with the equivalent of 
25 gm/kg daily for 5 days, i.e., a total dose of 120 gm 
extract, the treatment had no effect on the number of 
living fetuses. Hence neither the rat nor the guinea pig 
appears to be a suitable animal model for the in vivo 
assay of the uterotonic effect of Zoapatle. 

On the other hand, some preliminary data obtained 
at the Huntingdon laboratories indicate that Zoapatle 
might have an abortifacient effect in rhesus monkeys. 
it is of some interest in this respect that Mexican inves- 
tigators noted previously a stimulatory effect of Zoa- 
pate on uterine motility in vivo in rabbits, guinea 
pigs,® ° and cats? The last-mentioned paper claims that 
Zoapatle causes the ‘relaxation of the nonpregnant 
uterus and a contraction of the pregnant one. At any 
rate, the above data indicate that considerable species 
differences exist as far as the uterotonic effect of 
Zoapatle extracts is concerned. 

The present study indicates that Zoapatle decocts 
when given orally in early pregnancy do have a sig- 
nificant uterotonic effect accompanied by cervical dila- 


. tation at doses in which no luteolytic effect can be dem- 


onstrated, The data also show that Zoapatle extracts in 
the doses administered are very well tolerated; no gas- 
trointestinal or other symptoms were observed. Fur- 
thermore, when a large variety of clinical and labora- 
tory investigations were used, no adverse reactions 
‘whatsoever could be found. In view of these data it is 
jussifiable to suggest that the isolation of the active 
principle from Zoapatle represents a promising ap- 
proach for the development of an orally active and safe 
abortifacient. l 


We are indebted to Dr. Ralph Haywood, Hun- 
tingdon Research Centre, U. K., and to Dr. Alfredo 
Gallegos, IMSS, Mexico City, Mexico, for carrying out 
the toxicologic investigations. We are also indebted to 
Professor Percy Lindgren of the Swedish Drug Regula- 
tory Agency for fruitful discussions. 
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Propranolol, a beta-adrenergic blcoking agent, has found an important position in the practice of 
medicine. Its use in pregnancy, however, is an open question as a number of detrimental side 

effects have been reported in the fetus and neonate. Ten patients and 12 pregnancies are reported 
where chronic propranolol has been administered. Five patients with serial pregnancies with and 
without propranolol therapy are also examined. Maternal, fetal, and neonatal complications are 
examined. An attempt is made to differentiate drug-related complications from maternal 
disease-related complications. We conclude that previously reported hypoglycemia, 
hyperbilirubinemia, polycythernia, neonatal apnea, and bradycardia are not invariable and cannotbe - 
statistically correlated with chronic propranolol therapy. Growth retardation, however, appears to be 
significant in both of our series. (AM. J. OBSTET. GYNECOL. 135:485, 1379.) 


PROPRANOLOL, a beta-adrenergic blocking agent, has 
been found to be extremely useful in the treatment of 
cardiac arrhythmias, hypertension, thyrotoxicosis, mi- 
graine headaches, and idiopathic hypertrophic sub- 
aortic stenosis and is being used with increasing fre- 
quency in the practice of medicine. These conditions 
can occur at any stage of life, anc the patient needing 
propranolol therapy may well be of child-bearing age. 

Several case reports have cautioned that chronic pro- 
pranolol administration during pregnancy may cause 
intrauterine growth retardation (IUGR),"? brady- 
cardia," ? polycythemia,” hypocalcemia,’ hyperbiliru- 
binemia," * and apnea at birth.” * ; 

As a number of the case reports were by no means 
clear-cut and zs several diseases for which propranolol 
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was prescribed will of themselves cause IUGR with its 
attendant problems of hypoglycemia, hypocalcemia, 
hyperbilirubinemia, and fetal distress, we elected to 
study all our patients’ deliveries over the past three 
years after chronic propranolol therapy. 


Methods and materials 


Ten patients and 12 pregnancies are included in the 
study, two of whom delivered twice while taking pro- 
pranolol. Data were collected by chart review, although 
personal contact was made by the authors with all of 
the patients. Approach was one of purely observed 
outcome without any attempt at protocol. Residents 
and staff were aware of the current literature and were, 
therefore, looking for complications which might occur 
with propranolol. 

Patients were generally followed in the complicated 
Obstetrics Clinic because of their basic disease process. 
If IUGR was suspected, additional parameters were 
followed, including urinary estriols, ultrasound, week- 
ly nonstress or stress tests, and amniocentesis for leci- 
thin/sphingomyelin (L/S) ratio if delivery was felt to be 
indicated. 

In most instances, a pediatrician was attendant at the 
birth. Apgar scores were used for initial assessment. 
Gestational age was determined by criteria set forth by 


.Dubowitz and associates. Each infant was observed in 


the pediatric intensive care unit (ICU) for hypoglyce- 
mia, bradycardia, jaundice, or hypocalcemia. 
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Table I. Comparison of disease, propranolol deg, and proximity of last dose with maternal » 
and fetal complications . 















Daily dese | Last dose 








; (mg) and | tazen prior 
Case | Gestational Maternal indication duration | t delivery ; 
age (wk.) for propranolol (wk.) (hr.) Maternal complications Fetal complications 





1 39 Thyrotoxicosis 30 4.5 
i 34-39 
2 40 Thyrotoxicosis 80 7 
i 30-40 
3 37 Hypertension 80 2, 
0-38 
4 37 Barlow syndrome 60 7 
with arrhythmia 0-34 
4* 39 Barlow syndrome 80 2 
with arrhythmia 0-39 i 
5 39 Lown Ganong Levine 10 2J 
0-36 
5* 40 Lown Ganong Levine > 40 236 
0-46 
6 42 Supraventricular 80 | 3 
tachycardia 24-42 
7 40 Supraventricular . 80 
: tachycardia 0-40 
8 39 Barlow syndrome 40 
with arrhythmia 0-39 
9 40 Paroxysmal atrial 240 3 
tachycardia 0-46 
10 42 Paroxysmal atrial . 80 SA 
tachycardia 0-42 


CPD = cephalopelvic disproportion. 
*Subsequent pregnancy of same patient. 


Spearman Rank Coefficient Correlation and Mann 
Whitney U-Test were used to statistically analyze zur 
data. 

Obstetric complications. Table | outlines m.te-aal 
complications. Of the 12 pregnancies, 50% Ceron- 
strated poor fundal growth and were evaluat2c Zor 
IUGR. Of this group, three pregnancies terminzted 
with the delivery of infants categorized as smal ‘lor 
gestational age (SGA) by weight, and three we e bor- 
derline (twelfth, fifteenth, and fifteenth percenales:. 

The cesarean section rate was 41.6%, much: aove 
our average (18%), but only two of the five mah: be 
drug related. The indications for cesarean sectica rere 
fetal distress (2), repeat (1), prolapséd cord ( ), and 
failure to progress (1). 

There was one precipitous delivery 29 minutes after 
an intravenous (IV) dose of propranolol. Labor kad 


been augmented wih Pitocin in order to achiev2 ‘ade-' 


quate labor pattern." 
There was one intrauterine fetal death. Tni: oc- 
curred at 42 weeks, seven days after a n2gztive 


nonstress test. Autopsy revealed no fetal abnorrza3- es, 











Postdelivery thyroid storm 8/10 Hypoglycemia 
at C-section for CPD 

Suspected IUGR |E-3 

C-section for prolapsed 8/8 None 
cord 

PROM Pitocin 8/10  Slight bilirubin rise 

Induction IUGR to 9 

Poor fundal growth 7/9 None 

Primary C-section for 

, IUGR 

Repeat C-section 8/9 Polycythemia re- 


Partial placenta previa quiring phlebot- 


omy Het 67-58 


Persistent late decelerations 8/9 None 
2nd stage indicated low 
forceps 
None 9/9 Transient bilirubin 
rise to 13.5 
C-section for fetal distress, 7/9 Hypoglycemia 
late decelerations, and 
poor fundal growth 
Precipitous delivery 9/9 Bradycardia 
Poor fundal growth ` Hypoglycemia 
Poor'fundal growth 8/9 None 
Poor fundal growth 5/7 None 
Endoparametritis post 0/0 IUFD 
partum 


placental weight 480 gm, P/F ratio 480/3,614, an es- 
sentially normal ratio. The infant was noted to have a 
nuchal cord at birth. 

There was one instance of premature rupture of 
membranes (PROM) at 37 weeks. The patient required 
oxytocin induction. 

Neonatal complications. Five of the 12 infants had a 
completely normal neonatal course. Hypoglycemia oc- 
curred in three infants, jaundice in two, bradycardia in 
one, and polycythemia in one. Significantly, the brady- 


'cardia was in an infant who was delivered 29 minutes 


after intravenous propranolol (0.05 gm). All other in- 
fants delivered greater than two hours after the last 
propranolol dose failed to demonstrate bradycardia. 
Fetal outcome. Eleven of the 12 pregnancies termi- 
nated successfully. One intrauterine fetal death oc- 
curred at 42 weeks’ gestation, seven days following 
normal nonstress test. ‘The remaining 11 infants were 
born with qood Apgar ratings; however, all but one 
were. at or below the fiftieth percenjile for weight and 
head circumference. The infant whose weight was at 
the eighty-fifth percentile was born to.a woman who 
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Table II. Comparison of disease, propranolol dose, and fetal growth 













































Gestational: Total daily Fetal head 

age at dose (mg) Fetal weight circumference 
Case delivery Maternal indication and duration Other (gm.) and ~ (cm.) and 
(wk.) for propranolol ‘(wk.) medications percentile percentile 





1 39 1/0 Thyrotoxicosis 
2 40 4/2 Thyrotoxicosis 
3 .87 1/0 Hypertension 
4 37 5/0 Barlow syndrome 
with arrhythmia 
4* 8a 6/1 Barlow syndrome ' 
with arrhythmia 
5 36 3/0 Lown Ganong 
Levine 
5* 4C 4/1 Lown Ganong 
Levine 
6 42 1/0 Supraventricular 
tachycardia 
7 40 5/2 Supraventricular 
tachycardia - 
8 39 2/1 Barlow syndrome 
with arrhythmia 
9 40 2/0 Paroxysmal atrial 
tachycardia 
10 42 5/8 Paroxysmal atrial 


tachycardia 


Percentiles taken from Combined Growth Chart.” 
*Subsequent pregnancy of same patient. 


took only 10 mg propranol per day. In a subsequent 
pregnancy with propranolol, 40 mg per day, she deliv- 
ered a child at the fifteenth percentile for weight and 
the twelfth for head circumference. Growth retarda- 
tion was apparent in the infants of mothers with and 
without medical disorders associated with. this compli- 
cation. 

The genera] tendency to growth retardation in in- 
fants of propranolol-treated mothers was further con- 
firmed when serial pregnancies were examined. Five 
mothers completed pregnancies both with and without 
propranolol therapy. The birth weights adjusted for 
gestational age for previously delivered infants were 
significantly greater (p < 0.01) than age-adjusted birth 
weights of the infants of propranolol-treated pregnant 
mothers. 

Percentiles were taken. from a combined Intrauter- 
ine-Neonatal Growth Chart developed by Jung,® which 
better reflects our infant size at sea level. If the stan- 
dard charts of Lubchenko and colleagues" are used, 
the percentiles are shifted upward, but the trend is the 
same. i 

The relationship between propranolol treatment of 
the mother and growth retardation of the fetus seems 


clear (Table II). To examine this relationship more - 


closely, several zroups of data were cross-correlated by 




















PTU 34-39 wk.  . 2,480 (5%) 32 (10%) 

PTU 0-80 wk. 3,290 (5090) 39 (7%) 

"Tapazol 30- 40 

wk. 

Apresoline ' 2,297 (1096) 31.5 (1096) 
2,300 (15%) 33.5 (50%) 
2,620 (10%) 82 (10%) 
3,680 (83%) 35.5 (85%) 
2,900 (15%) 33 (12%) 
3,459 (3556) 36 (50%) 

Digoxin 2,860 (20%) 34 (50%) 

Quinidine 
3,230 (50%) 33 (20%) 

Digoxin 2,864 (12%) 32 (10%) 
3,614 (40%) 35.5 (40%) 


means of the Spearman Rank Coefficient of Correla- 
tion. The average daily dose, total pregnancy dose, and 
total third trimester dose were individually correlated 
with infant weights and weights adjusted for gesta- 
tional age. No significant correlation existed between 
these various parameters. Analysis of greater numbers 
will be necessary to more carefully determine what af- 
fects fetal growth, most consistently. 


Comment 


Beneficial effects on maternal health are those de- 
rived in control of the disease for which propranolol 
was indicated. Detrimental effects ultimately are ad- 
dressed in the fetal outcome. 

Effects on the neonate of maternal propranolol ad- 
ministration will be a composite of effects secondary to 
chronic administration during the growth and devel- 
opment of the intrauterine fetus and the-acute effects 
ofthe drug present in the newborn at birth. Evans and 
Shand!' report the half-life of propranolol after 
chronic administration to be from three to six hours. 
Beta blockade has been shown to continue much 
longer, however. Faulkner and associates" established 
48 hours as a time required for sompige recovery from 
chronic therapy. 

- All the infants i in this series were exposed to chronic 
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Table III. Serial pregnancies 








age at led rry 
. Case wh. 


1. Supraventricular tachycardia 1972 4 
. s 1973 . 8 

; 1977 4: 
2. Hyperthyroidism 1972 41i 
1974 81 
1977 41 
3. Lown Ganong Levine 1376 31 
i 1378 44 
4. Barlow syndrome and 1374 43 
arrhythmia 1378 33 
, 5. Paroxysmal atrial tachycardia 1364 43 
1967 4 

1969 d- 
1978 42 





E 


‘drug effects to the intrauterine environment 7zur: 


neonates were born within 2% hours of the last natar- 
nal propranolol dose ahd would, therefore, aave a 
blood level of the drug. All infants would be expected 
to demonstrate some degree of beta blockade.: 

Each of the reported fetal effects and neonat.] =m- 
plications will be considered Sepe in light.o7 our 
experience. 

Apnea at birth. Tunstall? reported a doubz--l.nd 
study of ten patients showing 80% neonatal ap-nzz in 
patients given propranolol at induction for o sz-ean 
section. He postulated the mechanism of action 5 2rob- 
ably beta blockade of cervical sympathetic disck.arge 
which follows cord clamping. — ' 

We saw no cases of apnea. As we had only me case 
receiving propranolol shortly before birth, we ca mot 
comment on this effect after acute dosage: Chronic 
dosage, 10 cause this 
problem. l 

Bradycardia. Bradycardia was seen in only 5n2 in- 
fant, and this child had been born only 29 -nirutes 
after the last maternal dose of propranolol. Ih many 
previously reported cases, the interval between. the last 
dose and delivery was not reported,” ? althouga Habib 
and McCarthy! noted intervals of 5 to 48. hous 
which bradycardia resulted. Four of six of his in-ants 
were premature, however, and it is possible tha. higher 
blood levels of the drug existed due to imma-u-? en- 
zyme systems. 

Hypoglycemia. Cottrill and associates? suggest that 
hypoglycemia seen in infants born of mothers ‘axing 
propranolol may be due to diminished glucagoa release 
from the pancreas ot via blackade of epin--p-rine- 
stimulated glycolysis. In our series, only three-cezes of 
hypoglycemia were seen—one of these infen-s was 
SGA, one was delivered bv cesarean section “oT fetal 


however, does'not appear 
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Head 
circumference 


(gm.) Percentae (em. ) Percentile 


3,161 40 None Unknown 
3,544 65 < None Unknown 
2,860 20 80 34. 40 
3,686 75 None Unknown : 
3,323 55 None 32.5. 15 
3,290 50 80 32 10 
3,680 83 10 > 35.5 85 
2,900 15 40 33 10 
3,416 55 None 34.5 50 
3,230 50 40 ' 38 10 
3,657 70 None Unknown : 
3,572 50 None Unknown 
3,912 75 None Unknown 

35.5 40 


3,614 40 80 


distress (late decelerations), and one was the result of a 
precipitous delivery 29 minutes after the last proprano- 
lol dose. As hypoglycemia is a nonspecific sign seen in 
newborn „infants who: have undergone stress, it is 
difficult, if not impossible; to indict propranolol for our 
cases. On the contrary, since nine infants did not expe- 
rience hypoglycemia, this would 1 not appear to be drug 
related. 

Polycythemia. There was one case of polycythemia. 
Gladstone and associates,’ in their case report, noted 
polycythemia but did not comment further on this 
finding. The mechanism by which propranolol might 
cause polycythemia is unclear, but this may not be a 
chance occurrence. ra 

Hyperbilirubinemia. There were two cases of bili- 
rubin rise (12%), one to 13.5 mg% and one to 9 mg%. 
Both infants were SGA. This falls within the expected 
incidence of jaundice for full-term infants in our 
nursery. l l i 
; Premature labor. Barden and Stander” demonstrated 
an' increase in utetine activity in patients monitored 
during IV infusion of propranolol. Amy and Karim" 
Showed oxytocic.activity after extra-amniotic instilla- 
tion of propranolol. It has been suggested that the 
presence of a beta-adrenergic blocking agent may re- 
sult in a release of uterine activity inhibited by circulat- 
ing catecholamines allowing i increase in alpha stimula- 
tion with resultant increase in uterine activity. 

In none of our patients was premature labor seen. 
There was one patient with spontaneous rupture of 
membranes (EROM) at 37 weeks, possibly related to 
increased uterine tone, but she required oxytocin in- 
duction of labor. 

Monitoring of our patients revealed normal pressure 
tracings in lator. 

Growth retardation. The most striking feature of 


^ 
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*our observations was the apparent growth retardation. 


Indeed, in half of the patients, poor uterine growth was -- 


observed, and in two patients estimated date of 


confinement was erroneously advanced by one month - 


when ultrasourid found a small biparietal diameter. , 


The degree of retardation seemed most significant i in. 


head circumference where 7 out of 12 were tenth per- 


_centilé or below. Five of the infants were considered. 
SGA because they fell at the tenth percentile or below. 


for weight. Mere striking is Table IH which shows:se- 


rial pregnancies of five of our patients: In every case, . 


the infant delivered after chronic propranolol therapy 
was smaller, in three strikingly so. The statistical corre- 
lation in serial pregnancies of mothers who del livered 
previous infan:s when not taking propranolol was sig- 
nificant. Perhaps coincidental, but certainly supporting 
of our observations, is Case 3 in Table HI, where the 
increased dose of prepranelol re resulted i ina remarkably 
smaller infant. , 


Oakes and. colleagues, in an cole del” ` 


using ewes, shewed an 18% decrease in umbilical blood 


flow after propranolol infusion. Uterine blood flow and“ 
fetal blood gases did not change, however. While these . 


experiments: cannot be extrapolated directly to preg- 


nant women, ie suggestion, exists that decreased: m nu-. 
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tos 


trition from decreased umbilical flo»: may play a role in 
the observed IUGR.’ . 

As maternal smoking hás been associated with small 
infants, this parameter was evaluated. Only two of the 
ten mothers smoke, and these two decreased their 
smoking while pregnant. We felt that this factor was 
nonsignificant. 

: Our data lead us to conclude that chronic propr ano- 
lol use during pregnancy leads to smaller-than-ex- 
pected infants. The growth retardation seems to be 
symmetrical, with head generally in thé same percentile 
as weight. Whether these. small infants will be at a 
greater jeopardy physically or mentally than their AGA 
siblings remains to be séen. 

While previously reported aoe eee bradycar- 

dia, and hyperbilirubinemia were seen, it was not invar- 
iable and it could not be correlated with chronic pro- 
pranolol. ' 
- We feel that use of this drug during pregnancy 
should be’ carefully weighed and benefits should out- 
weigh possible. risks. If another form of therapy will | 
provide the'same benefits safely, it should be used. 

Finally; all pregnant patients on chronic propranool 


should be treated as “high-risk pregnancies” and be 


afforded all benefits of modern obstetric management. 


D 
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Obtaining drug exposure histories during pregnancy 


THOMAS W. BODENDORFER, Pearm.D,. 
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One hundred fifty-three pregnant patients were rcluded in this study to verify the amount of drugs 
ingested during their pregnanc es. The results dronstrate that, unknown to the physician, pregnant 
patients take a variety of pharmacologic agents. The patient's medical record is considered grossly 
inadequate in documenting an accurate assessrtent of a patient's exposure to drugs taken during 
pregnancy. Drug histories were obtained utiliziris the hospital pharmacist drug history interview and 
home diary. Validity testing of the pharmacist's «ug history and of the medical record history was 
not performed. The patient's compliance for utiliz ng the home diary for drugs or chemicals taken 
during their pregnancy was 83% (127 patients): 1: was shown that the usual methods of drug history 


documentation will identify only 30% of the actua. drug 


GYNECOL. 135:490, 1979.) 


DruGs may produce an effect on the fetus throughout 
in utero development. The effect may be permaner or 
temporary, functional or structural, including ceriral 


nervous system depression, blood chemistry, and tood, 


‘component ‘dysfunctions. Various nondrug factors 
such as previous or coexisting disease may prccuce 
similar anomalies. In order to relate drugs to fetal ab- 
normalities, it is necessary to identify the nondrug fac- 
tors and to statistically eliminate them from considera- 
tion. An accurate drug history is obviously of prime 
importance; however, until recently, accurate histories 
were not available as shown by an examination cf the 
literature on birth defects. This literature, with Tew 
notable exceptions, is a literature based on retrcspec- 
tive case reports or analyses. Retrospective reports zan 
occasionally lead to useful conclusions on the causz and 
effect relationship between drugs and birth dej=cts. 
The precision of any study, though, is often deper dent 
on the memory of the mother and her psycholozical 
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state at the time of the inquiry. A few investigators 
have conducted. prospective studies of drug consump- 
tion during pregnancy.'7* 3 Their findings have illus- 
trated the great number of chemical agents that a de- 
veloping embry> may be exposed to during its in utero 
existence. These discoveries have provided inves- 
tigators in the field of teratology and other interested 
persons with the knowledge that the average pregnant 
patient consumes more drugs than was previously be- 
lieved or reported. One of the purposes of our investi- 
gation was to verify in dur institution these previous 
reports. The other specific aims of the study were to (a) 
determine if prenatal clinic patients will cooperate in 
the data colleaion by maintaining daily medication 
diaries, (b) determine if the involvement of the hospital 
pharmacist would increase the data base pertaining to 
drug consumption by pregnant patients, and (c) de- 
termine if preconception, pregnancy, and labor and 
delivery histories can be obtained in the desired detail. 
This initial report identifies the drug exposure patterns 
of our patients. Analysis of postpartum patients and 
neonatal problems associated with drug and nondrug 


“factors is not presented in this report. 


Materials and methods 


The study began in April, 1973, when 153 consecu- 
tive clinic patients were interviewed. Eight-four per- 
cent (129 patients) completed the study by being fol- 
lowed througkout pregnancy ands delivery. The re- ` 
maining patients were dropped from the study because 
of spontaneous abortion (2 patients) or by failure to 
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Drug exposure histories during pregnancy 


Name Clinic IDF _ Date 


m o (€ 





PHARMACIST: If taking medications, | 
specify opposite the appropriate 
category, the drug name, schedule and 
amount taken per day. If none, place 
^9" opposite appropriate category. 

DO HOT USE CHECK MARKS 


Before Current Precnancy- 
Oral Contraceptives: 


Other Hormones or Steroids: 





DURING PREGNANCY, FAVE YOU BEEN GIVEN OR HAD TO TAKE: 











Alcohol Shots 
Antibiotics Tobacco 
Blood thinner A Tonics 
General Anesthetics Vaccines 
Hormones Vitamins 
Iron Pills Water Pills 


Local Anesthetics X-ray Dyes 
Steroids, eg. cortisone 


Other Rx or OTC Drugs 
(including aspirin 


Has the father used LSD? 





HAVE YOU TAKEN MEDICATIONS FOR ANY OF THE FOLLOWING SINCE YOUR PREGNANCY BEGAN? 





Bloed pressure Kidneys 

Circulation Nausea 

Colds Nervousness 
. Constipation Nose 

Cough ; Pain 

Diabetes Rashes 

Ear Shortness of breath 

Gas Sinus 

Hay fever Sleep 

Headaches Sore Throat 

Heart. Swelling 

Heartburn Tiredness 

Hot flashes Weight gain 

Infections Jlcers 

Any recurring condition or illness? 

Signature 





Fig. 1. Pharmacist's drug history. 
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return for follow-up clinic visits and/or delivery in this 
institution. The clinic population was predominantly 
Caucasian (98%) with a mean age of 22 years (range 14 
to:37 years). Admission to the clinic was established by a 
pre-existing regulation based upon financial need (i.e., 
the medically indigent). Each new patient was inter- 
viewed by a pharmacist before the routine history and 
physical examination by a physician. The interview was 
conducted in a private office with only the interviewer 
and the patient present. If the patient did not speak 
English, a translator was also present during the inter- 
view. The interviewer explained the nature of the 
study, stressing complete anonimity. Inquiry was made 


utilizing a special form (Fig. 1). Information was ob- 


tained for both the father and the patient before con- 
ception, and forthe patient after conception to the 
interview date. The interview process took approxi- 
mately 30 minutes per patient. At the conclusion of the 


interview, the patient was given a diary to record her 
drug intake and an instruction, sheet (Fig. 2). The pa- 
tient was also requested to record intake of coffee, tea, 
and colas. No attempt was made to share the drug his- 
tory with the clinic physician prior to his examination. 
On subsequent visits to the clinic, the pharmacist exam- 
ined the patient’s diary and inquired about any prob- 
lems in the maintenance of the record. The instruc- 
tions were reinforced when necessary. Copies of the 
diary were made at each clinic visit in the event a diary 
was inadvertently lost. Following termination of the 
pregnancy and prior to the discharge from the hospi- 
tal, the patient was again interviewed: and the diary 
collected. One of the pharmacist interviewers (G. B.) 
reviewed each patient’s medical chart to obtain the’ 
chart drug history. Drugs mentioned in the history and 
progress notes section by the physician or by the nurses 
in their notes were listed as chart drug history. 
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THIS DIARY IS PROVIDED FOR YOU TO KEEP A DAY-BY-DAY REOCRD 

OF ALL SUBSTANCES YOU CONSUME DURING YOUR PREGNANCY, EXCCP- EOOD 
AND NON ALCOHOLIC BEVERAGES. EACE TIME YOU TAKE A DRUG, RECCRD 
THE NAME OF THE DRUG AND THE AMOUNT TAKEN UNDER THE APPFOJPELETE 
DATE ~ FOR EXAMPLE: “ASPIRIN, 2 adult tablets." PLEASE: 
RECORD ALL DRUGS EVEN IF YOUR DOCIOR DID NOT PRESCRIBE ‘TIER: 

OR IF YOU TAKE THEM BY MEANS OTHER THAN EY, MOUTH, SUCH AS EX 
SUPPOSITORY, SHOT, CREAM OR LOTION, OR BY INHALING. ACHKIY, 
CIGARETTES, ASPIRIN, LAXATIVES, CCLD REMEDIES, ETC, ARE ALL 
CONSIDERED DRUGS AND SHOULD BE RECORDED. BRING THIS DIARY ITH 
YOU EACH TIME YOU VISIT THE PRENATAL CLINIC AND WHEN YOL-EHTER 
THE HOSPITAL TO HAVE YOUR BABY. ‘THANK YCU FOR YOUR COOEZRELION. 


Fig. 2. Instructions for the patient's diary. 


Table I. Reported incidence of preconceptiona- 
drug use in 151 families 


Drugs* Mothers 

Heroin 1 (0.7%) 2 (15) 
Marijuanat 64 (42%) 51 (3% 
LSD Zi 24 (16%) 23 (1590. 
Amphetamine — 4 (35) 
Mescaline 2 (196) 2 (15) 
Seconal E 2 (15) 
Thyroid — 2 (19) 
Progesterone — I (0.7957 
Birth control pill (0-6 months —. 53 (35904 

before conception) 

*Not mutually exclusive. E 


tMajority of multiple drug users represented əy this 
sample. : 


Results 


Preconception drug use. Preconception dreg its- 
tories were obtained from 151 patients. Each p arnt 
was requested to provide information for herself and 
the father on drug habits, drugs of abuse, an] zor- 
monal agents. In many cases, the mother was unable to 
give information on the drug consumption pattert:s of 
the presumed father. The histories are presercte= in 
Table I. 

Fifty-three patients taking birth control pills u» tz six 
months prior to conception were identified. Mazijuzna 
(34% female and 42% male) was the most widely sed 
drug. Ninety-seven percent of the families wac -e- 
ported use of the hallucinogens were also mazijuxna 
users. Lysergic acid diethylamide (LSD) was vsed at 
“least once by 15% of the mothers and by 16% o7 the 

fathers. The use of LSD usually occurred in fam hes 

where both parents had used it. 

Postconception drug use. Table ÍI indicates he ex- 
posure rates of the fetus to the broad range of pI avna- 
cologic drug classes ingested. As the usage cf won 
supplements, caffeine-containing beverages, al ovolic 
beverages; and vitamin ‘therapy is considerec cam- 

, monplace, these drug groups were isolated frem the 
results, indicating up to three drugs were corsurred 
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Table II. Numter of exposures to different 
pharmacologic drug classes for 153 patients during 
early trimesters 









Total patient Total patient 
consumption including | consumption excluding 
iron, caffeine, * iron, caffeine, 

. alcohol, and vitamins | alcohol, and vitamins 
No. of drug - 
classes ingested 


03 , 23 15 85 56 
4-6 56 37. 48 31 
7-9 56 BT 16 10 
10+ 18 | 19 4 3 





(A) Total drugs recorded by pharmacist history 
993 (mode = 7, range = 9-18) 
583 (mode = 3, range = 0-14) 


(B) Total drugs recorded by chart drug history 
227 (mode = 1, range = 0-8) 
152 (mode = 0, range ="0-8) 


(C) Chart drug history efficiency rating 
23% 
26% 


during early pregnancy by 56% of the patients. How- 
ever, a significent number of patients were also ex- 
posed to a larger variety of. pharmacologic agents. 
Table II indicates that the medical chart drug histories 
recorded only £3% to 26% of the drugs recorded by 
the pharmacist’s history,* à 
‘A complete summary of the drugs ingested by our 
clinic patients is available from the author for the inter- | 
ested reader.t The quantity of drugs taken prior to the 
first clinic visit couid not be asceratained. The first 
clinic visit ranged from the ninth to thirty-second ges- 
tational week (mean = fifteenth week). Analgesics/an- 
tipyretics were tae most frequently ingested drugs. The 
next most frequently ingested drugs were multiple vi- 


' tamins, iron supplements, antacids, and cigarette smok- 


ing. Forty-three percent of the patients were cigarette 
smokers. Seven. patients (542%) smoked one pack of 
cigarettes or mcre a day during their pregnancies. Un- 
shielded roentgen exposure was reported by 7.8% of 
our patients prior to their first clinic visit and recorded 
in 7.996 during later pregnancy. Postconception use of 
contraceptives was 4.696. 

Eleven potencial teratogens were identified from the 
broad range of drugs ingested. Identification of poten- 
tial teratogens was based on available case reports 
and/or surveys. Agents which have been associated 
with significant human morbidity or teratogenic effects 


*Chart efficiency rating is the percentage of drugs obtained 
from the pharmacisrt's history that were recorded in the medi- 
cal chart record. 

tAddress request to Dr. Thomas Bodendorfer, Memorial 
Hospital Medical Center, Department of Pharmacy, P.O. Box 
1428, Long Beack, California 90801. 
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„were considered as potential teratogens. Table HI | 


demonstrates the frequency of exposure to these 
agents as identified by the pharmacist’s drug history 
and the official medical record. Only 30% of the 264 
exposures to potential teratogenic agents were re- 
corded in the patients’ medical charts. The actual chart 
efficiency for identification of individual potential 
teratogens varied from 0% to 100%. Aspirin and 
cigarette smoking were the most frequently used po- 
tential teratogens as noted before. Barbiturates and 
unshielded roentgen exposure were the next most fre- 
quently reported (7.8% each). The remaining fre- 
quency of exposures to potential -eratogens was rela- 
tively low (<5%) (Table III). 

‘Labor and delivery drug use. One hundred twenty- 
nine patients were followed for drug usage during 
labor and delivery. Drug usage ranged from 1 to 10 
drugs (mode = 3). General anesthesia was used in 2.3% 
(3 patients), whereas local anesthetics were used in 26% 
(34 patients). Augmentation of labor with oxytocin oc- 
curred in 39% (50 patients); the use of oxytocin post 
partum was-not recorded in our patients. The use of 
the preoperative combination of atropine, hydroxy- 
zine, and meperidine was used in 14% (18 patients). 
Only five patients (3.9%) received prophylactic an- 
tibiotics (either cephalothin or ampicillin). Approxi- 
mately 5% of the patients received succinylcholine, and 
another 6.2% (8 patients) received only a mild sedative 
(pentobarbital or diazepam). 


Comment 


This study provides additional evidence that preg- 
nant women, despite the thalidomide tragedy and 
extensive amount of research and literature on teratol- 


ogy, are still exposed to a variety of potential terato- 


gens, Our data differ from that of Nora and col- 
leagues! in that the majority of fetal drug exposure is 
from nonprescription drugs. Perhaps this is a reflection 
of a greater awareness of physicians of potential prob- 
lems when prescribing medications to their pregnant 
patients. We did notice a change in frequency of drug 
ingestion during the later trimesters as recorded by 
the patients’ diaries; however, statistical analysis was 
not performed. Stortz? has recently demonstrated 
the changes in drugs ingested before and during 
pregnancy. 

The relatively high rate of fetal exposure to salicy- 
lates and cigarette smoking has already been discussed 
by numerous studies. "The 542% incidence of heavy 
cigarette smoking is in between that reported by Nel- 
son and Forfar? apd Hill* (2% and 13%, respectively). 
To our knowledge, the significance of fetal exposure to 
radiation from various diagnostic procedures has not 
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Table III. Identified potential teratogens and 
comparison of pharmacist drug history and official 
chart drug history for 153 patients 






Chart effi- 
ciency 


rating (96) 














Recorded 
in chart 


Potential 
teratogen 





Aspirin 106 69 46 43 
Other salicylates 17 11 4 24 
Barbiturates 12 7.8 7 58 
Diazepam 6 3.9 4 67 
Amphetamines 5 3.3 2 40 
Hallucinogens 22 14 6 27 
Oral contraceptives 7 4.6 Q 0 
X-radiation 
Unshielded 12 7.8 l 8.3 
Shielded 4 2.6 0 0 
Other 5 3.3 0 0 
Antithyroid 1 0.7 I 100° 
Thyroid 2 1.3 2 100 
Smoking 65 43 7 11 
Total 
To potential 264 — 80 30 © 
teratogens 


been clearly defired. However, it has been estimated 
that the maximum radiation dose received by the fetus 
averages I to 2 rads.? This radiation dose may not pose 
problems; however, this assumption has recently been 
challenged.® Our incidence of x-ray exposure is lower 
than that reported by Hill*; however, we question the 
rationale of a 7.8% incidence of unshielded radiation 
exposure. Suspicions have recently been raised that 
oral contraceptives may be associated with birth defects 
and spontaneous abortions.’ In light of these reports, 
women using this method of contraception should be 
cautioned concerning this potential danger. We do not 
know if additional instructions would have reduced the 
4.6% of exposure during the first trimester. 

Our study has shown that unknown to the physician, 
mothers still take a surprisingly high number of poten- 
tial teratogenic agents or treatments. We agree with 
Bleyer and associates? that a day-by-day account of 
drugs taken by pregnant patients offers a simple and 
reliable drug history in that patients will cooperate in 
the collection of accurate medication histories. We have | 
also’ shown that the medical record in our prenatal 
clinic is a poor account of the patient's actual drug ex- 
posure both during preconception and early preg- 
nancy. This poor recording may be even worse since all 
patients were interviewed by the pharmacist prior to 
being seen by the physician and/or nurse. The authors 


. contend that if the patient's medical record is designed 


to document previous or concurrent exposure to drugs 
(and hence potenzial teratogens) theu the usual meth- 
ods of drug history collection are grossly unacceptable. 
We further suggest that specialized forms or check- 


it 
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lists be. developed for assisting in the collection of drug 
histories from pregnant patients. 

The value of including the hospital pharmacist ìr. the 
prenatal care of the patient has been demonstrat2= by 
the production of a much larger data base. Other 
health professionals such as the physician or arrse 
could also produce similar results. In our institcion, 
however, the large time demands placed on these pro- 
fessionals by other important tasks lessens the chance 
of this occurring. We submit that the pharmacist with 
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his knowledge of prescription and nonprescription,» 
drugs, can serve the patient and her physician in the 
efficient gathering of this data by helping develop drug 
history collection forms and by personally interviewing 
the patient when necessary. Utilization of the patient 


drug diary is also strongly recommended. 


We would like to express our appreciation to Earl 
Marble, Pharm.D., Robert Warren, Pharm.D., Tom 
Simpson, Pharm.D, and Rita Edwards, Pharm.D., who 
helped us in the collection of our data. 
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* Outcome of normal and dysfunctional labor in 


different racial groups 


MARGARET H. THOM 
K. K. CHAN 

J. W. W. STUDD 
London, England 


Spontaneous labor in patients of different racial groups has been studied relating progress and 
outcome to whether labor was dysfunctional as defined by the partogram and action line. 
Forty-three percent of primigravidas and 17.6 to 25.8% of multigravidas passed the action line and 
had a lower admission cervical dilatation and a longer observed first stage than those patients 
whose labor progress remained to the left of the action line. White and black primigravidas: whose 
labor progressed to the right of the action line had lower 1'and 5 minute Apgar scores and delivered 
heavier babies than those to the left, The cesarean section rates were 1.6% anc 1.4% (left) and 
7.6% and 18.2% (right) in white and black primigravidas, respectively. The cesarean section rate 
was significantly higher in black primigravidas, irrespective of the relationship to the action line due 
to the hich incidence of the complications of hypertension such as fetal distress and abruptio 
placentae in those in normal labor as well as those in dysfunctional labor due to cephalopelvic 
disproportion in those patients whose cérvimetric progress went to the right of the action line. 


(Am. J. OBSTET. GYNECOL. 135: 495, 1979.) 


NonMAr labor in different racial groups" ? has been 
shown to have cervical dilatation time curves similar to 
those of normal white parturiants.^ * The practical 
value of these curves used as an action line in the rec- 
ognition of abnormal labor in con;unction with Phil- 
pott’s partogram® has been reported.* The aim of the 
present study was to ascertain what proportion of 
white, black, or Asian patients who begin labor spon- 
taneously pass the labor nomogram and require accel- 
eration in order to correct the dysfunctional labor and 
also to establish whether any high-risk characteristic 
exists in any particular ethnic subpopulation. 


Patients and methods 

A total of 1,643 consecutive patients who went into 
spontaneous labor with a singleton, cephalic fetus at 
King’s College and Dulwich Hospitals during 1976 
were studied. The racial groups studied were those of 
European and Caucasian origin: “white,” ‘those of 
Afro-Caribbean origin: “black” and those of Indo- 
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Pakistani or Bangladeshi origin who were designated 
"Asian," a simple classification used previously in the 
study of normal spontaneous labor.! There were 588 
white primigravidas and 699 mulügravidas; 127 
black primigravidas and 194 multigravidas; 26 Asian 
primigravidas and 34 multigravidas. Five Chinese 
patients were excluded from the study as their num- ` 
bers were considered too small for meaningful con- 
clusion. 

All patients had a vaginal examination after self- 
admission in labor and this result was plotted at zero 
time on the partogram and the expected cervimetric 


- progress drawn in pencil using the labor stencil.* 


Examinations were then repeated once every four 

hours or more frequently if the patient's condition in- 
dicated. Patients whose progress remained to the left of 
the stencilled action line were not usually stimulated, 

but acceleration of labor using a dilute intravenous so- 
lution of Syntocinon was. implemented when the pa- 
tient's cervimetric progress reached two hours to the 
right of the action line. For future discussion those pa- 
tients maintaining progress to the left of the action line 
were designated "left," and the dysfunctional groups, 
whether stimulated or not, "right." Epidural analgesia 
was available to those requesting it. This method of 
selection of patients for augmentation of labor has 
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Table I. Augmentation, epidurals, and operate. -eliveries E 











Side of 
action 
line 


-Pcgaigravidas 





M ultigravidas : 





Number “n” (per cent) Left -322 (57.7) 72 3 (56. 7) 15 (57.7) 565 (80.8) ` 144 (74.3) 28 (82.4) 
- Right 236 (42.3) 55 (43.3) 11 (42.3) 134 (19.2) 50 (25.8) -6 (17.6) 
Augmented "n" (% of Right 187 (79.2) 42 (76.4) 11 (100) 88 (61.9) 88 (76.0) 4 (66.7) 
patients to R) : i j : bet 
Epidural “n” Left 65 (20) 9 (1) 2 (2) 43 (13) 9 (1) 2 (1) 
(number augmented) Right 103 (89) 20 (5) 6 (6) 34 (27) 13 (12) I (1) 
Cesarean section "n" - Left . 'B (1.6)* 1 (1:4)t 0- ' 3 (0.5) 10 (6.9)8 0 
(per cent) Right 18 (7.6) 10 (18.2) 4 (36.4) 7 (5.2) 4(8). 0 
Venteuse/forceps Left 55 (17.1) 6 (8.3) 2 (13.3) 13 (2.3) , 41 (2.8) 1 (3.6) 
"n" (per cent) Right 25 (10.6) 10 (18.2) 2 (18.2) 15 (11.2) 2 (4.0) 2 (83.3) 
Batad forceps ' Left 17 (5.3) 2 (2.8). 1 (6.7) 7 (1.2) 0 0 - 
"n" (per cent) Right 18 (7.6) 6 (10.9) I (9.1) 3 (2:2) 1 (2.0) 0 


*] cord accident, 1 placenta previa, 3 fetal distres. 


TAbruptio placentae. . . 
il placenta previa, 2 hypertension. * 
81 abruptio placentae, 9 hypertension. 


Table II. Percentage i in each group given epicuza! : 
analgesia 








higher cesarean section rates than the others, but the 
most striking finding was the high Cesarean section 
rate in black multigravidas: 6.9% in patients to the left 


isin cid of the line in apparently normal labor and 8% to the 
Primigravida P right, due to the complications of hypertension and 

ie o cephalopelvic disproportion, respectively. 

Asian 13.3 5255 Details of maternal age, height, admission dilatation, 
Mie ravida wa dum and "observed" first stage (from admission in labor) 

Md 69 9€.0 fetal maturity, birth weight and Apgar scores, and the 

Asian ` 7.1 sta-istical significances calculated using Student t test of 


TET 


previously been reported,* although in this semes some 
patients (23 primigravidas and 15 mulugravica:: aug- 
mented to the left of the line following early menm-rane 
rupture or some individual variation in manzge-ent. 
Obstetric and neonatal details were coded on cis-t.arge 
from the hospital. 


Results 


A total of 42.3% of white ind Asian primigravidas, 
and 43.396 of black primigravidas cross the aztizn line 
compared with 19.2% of white, 25.8% of back. and 
17.6% of Asian multigravidas. The slight differ=nce in 
the percentage of multigravidas in each gru who 
passed the line was not significant. 

The number augmented with Syntocinon aad -2ceiv- 
ing lumbar epidural analgesia is shown in Table I and 
the percentage in each group given epiduralamalgesia 
is shown in Table II. In all groups at least twic? as many 
patients in dysfunctional labor required cr -equested 
epidural anesthesia. i 

The overall cesarean section rate was 3.€%—5.3% 
for primigravidas and 2.6% for multigravides. 

_ As Table I shows, patients in the “right” g-o xps had 


any differences between left and right groups are 
shown in Table III. 

Age. Black primigravidas were significantly younger 
(21.3 years) than both white and Asian primigravidas, 
whether to the left or right of the action line.’ This 
difference was not found in multigravid patients. 

Height. Asian primigravidas were the shortest at 157 
cm. Black primigravidas (righ t) are significantly shorter 


' than black primigravidas (left), but maternal height was 


nct related to partographic progress in the other parity 
or ethnic groups. 

Admission dilatation. In all subgroups the admis- 
sion. dilatation was greater in patients who maintained 
progress to the left indicating a more efficient labor. 

The only interracial difference is that black mul- 
tigravidas (right) have a greater admission dilatation 
(4.4 cm) than white multigravidas (right) (3. 4 cm) 
(p < 0.005). 

Observed first stage. The observed first stage taken 
from the time of self-admission in labor was between 
two to three times more prolonged i in patients in the 
right group, and in all'cases this difference was highly 
significant. . For example, white primigravidas had a 
first stage of five hours (left) and 10. 7-hours (right) and 
white multigravidas had a first stage of three hours 
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„Table IIl. Characteristics of women in spontaneous labor and fetal outcome 





Primigravidas _ 








Characteristic _ 


Number 72 
- 55 
Age (yr.) 21.3 + 47 
- 21.9 + 4.5 
Maturity (wk.) : y : 38.6 + 2.6 
EV. Right 39.8 +1.7 395-15 
Height (cm) Left 1620 64 161.5+5.9 
| CANA Right 161.0+6.6 159.6 + 7.0 
Admission dilatazion (cm) Left 4342.2, 4442.2, 
: Right 2.9 € 1.6 2.8 + 1.6 
"Observed" first Left -5.0 € 2.9 , 47 €9.1, 
stage (hr.) Right 10.7 + 44 11.9 + 5.6 
Apgar score at 1 min. ^ Lett. Gls 16, 8.2 + 1.6 t 
Right 7.7 + 1.9 7.2423 
Apgar score at 5 min, ' Left 9.6 + 0.9 t 9.7 + 0.8 " 
ONE EN Right 94+ 14 8.9 + 1.8 
Weight (gm) Left 3,186 + 560, 2,866 + 554; 
. i Right 3,266 + 482" 3,276 + 476 
*p < 0.0005: 
tp < 0.005. 
tp « 0.05. 


(left) and 8.2 hours (right). Interracial differences were 
not seen in primigravidas, but black multigravidas 
(right) spent longer in labor before full dilatation (11.4 
hours). than, white Edlberavdes (right) (8.2 peu) 
(p < 0.0005). 

Fetal weight. White and lk primigravidas ane 
crossed to the right of the action line had. -significantly 
larger babies than those who maintained normal prog- 
ress and there was no such difference in the mul- 
tigravid group, although in each subpopulation, babies 
torn to multigravid patients were significantly heavier 
than those born to primigravid patients. Asian babies 
were smaller than those two ethnic groups. 

Apgar scores. The 1 and 5 minute Apgar scores of 
primigravidas were lowest in black parturiants whose 
labor passed the action line. In multigravidas this dif- 
ference was evident in the black and Asian groups at 
one minute, but not at five minutes. 

There was no other interracial difference in primi- 
gravidas or multigravidas to the left of the line, but for 
those in abnormal dysfunction labor (right, white 
primigravidas had higher Apgar scores at one (p < 
0.05) and five (p < 0.01) minutes than black primig- 
ravidas. Asian primigrávidas (right) had higher Apgar 
scores than black primigravidas (right) (p « 0.0005) at 
5 minutes. The only interracial difference in multi- 
gravid patients was that white multigravidas (right) had 
significantly higher Apgar scores than black multi- 
gravidas (right) (p « 0.025). 

Perinatal loss. There were six stillbirths among the 









Multigravidas 


15 i 565 145 28 
ll : 164 . 49 . 6 
24.1 € 5.1 26.6 + 4.7 26.7 + 5.7 27.4 + 4.8 
26.9 + 4.3 26.6 + 4.8 27.8 + 6.0 28.8 + 3.8 
38.7 + 1.8 39.5 £ 2.4 39.1 + 2.0 39.4 + 1.0 
, 38.2 + 5.0 39.5 + 1.8 39.4 + 2.4 40:2 + 1.0 
156.6 + 4.6 162.0 + 6.2 159.5 + 13.2 155.0 + 5.5 
157.3 + 4.0 161.0 + 6.0 160.6 + 5.7 155.5 + 9.2 
5.1 + 2.6, 5.2424 , 5.4 = 2.6 5.7 + 2:5 
25+ 14 8.4 x 1.8 4,4 x 2.1 3.3 € 1.8 
44428, 35-925, 8.4* 2,7, 36-28, 
12.3 + 3.0 8.9 + 3.7 11.4 + 8.4 10.3 + 6.0 
7.9+2.0 8.8 + 1.6 82515, 8.6 + 1.0, 
8.2 + 2.1 8.0 X 1.7 7.7 x22 7.5 x 1.9 
9,7 + 0.6 9.6 3: 1.0 9.7 + 1.0 9.8 + 0.5 
9 + 0.9 96x08 92-17 95+ 1,9 
2,715 + 554 3,329+512 3,196 +504 3,048 + 651 
2,811: 805 3)325+516 3,338 + 584 3,808 + 559 


primigravidas and two among the multigravidas, giving 
a stillbirth rate of 4.9 per 1,000. These were all to the left of 
the action line in pazients in apparently normal labor. 
Two were of birth weights less than 1;000 gm, one 
anencephalic, and one abruptio placentae. In four pa- 
tients the fetal heart was not heard on admission in 
labor, which occurred spontaneously from 35 to 40 
weeks’ gestation. 

. There were 11 neonatal deaths, of which seven were 
to the left of the line. Of the latter, two were less than 
1,000 gm, one less than 1,500 gm, and one had had an 
abruptio placentae. There was one prolapsed cord, one 
multiple abnormality, and one baby died following ro- 
tational forceps and fetal distress. Of the remaining 
four patients (right) one was premature, less than 1,000 
gm, one had gross abnormalities, and two had avoid- 
able factors, one of unrecognized acute fetal distress, 
and the other baby died following a difficult rotational 
forceps. The perinatal mortality rate was 11.6 per 
1,000. 


Comment 

It has previously been demonstrated that the cer- 
vimetric progress of the first stage of spontaneous 
labor, uncomplicated by oxytocin stimulation, epidural 
analgesia, and instrunientation, is identical regardless 
of racial group and parity.! The present study investi- 
gated the outcome and complications of spontaneous 
labor in 1,643 corisecutive singleton patients with a 
cephalic presentation. 


498 Thom, Chan, and Studd 


‘Dysfunctional labor has been defined accordrig to 
the cervimetric progress of the first stage of unccmp i 
cated labor* using the principles described by “r ed- 
man’ and Philpott and Castle.” The same proport.ó: of 
primigravidas—43%—suffer from dysfunctiona. lebor 
regardless of racial group and the mean length >f ine 
first stage is also identical. There is also no difference in 
the mean length of the first stage in the normal patients 
to the left of the action line. In spite of this the overall 
cesarean section rate in black primigravidas (& 7%" is 
more than twice that of white primigravidas. Com ari- 
son cannot be made with the Asian patients because of 
the small number reported. 

The behavior of the multigravid patients isa . ttle 
different in that 17.6 to 25.8% pass the actien lne; 
25.8% of black multigravidas pass the line and Ea”a the 
longest first stage in ariy of the ethnic groups, and these 
have a statistically significant i increase in cesarzar. sec- 
tion rate (870). There were also more blacL =timi- 
gravidas having abdominal deliveries for cephzlcpzlvic 
disproportion than white or Asian primigrevi-as in 
spite of the similar incidence of augmentation. Tere is 
also a recurrent increase in operative deliver-, zs it is 
our experience that elective cesarean sectior in sub- 
sequent pregnancies is performed more comcn-nly in 
black patients, because of the association of p-zvious 
cesarean section and high head at term. 

Both black and white primigravidas in dys£anional 
labor to the right of the action line had signifizantly 
heavier babies than those who progressed normally, 
but this difference was not found in multigeas ias. 

The most PHPUMUR observation is the nigh inci- 
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dence of cesarean section in black multigravidas in ap-. 
parently normal labor to the left of the action line. 
These óperative deliveries were due to complications of 
hypertension such as fetal distress and abruptio placen- 
tae. It is known that chronic hypertension is more 


‘common in black women? which may present as 


eclampsia or masquerade as pre-eclampsia in the prim- 
igravid patient,” but in the multigravid patient recur- 
rent hypertension i is a major obstetric problem. How- 
ever, one British repor:!! found that the incidence of 
pre-eclampsia in the black patient was less than that in 
the white, although it was usually of a more fulminat- 
ing type, and the incidence of eclampsia was twice that 
of tlie white patient. They found no difference in the 
incidence of antepartum hemorrhage between white 
and black patients. This contrasts with out findings. 

The stillbirths in the study all occurred i in patients to 
the left of the action line due to prematurity, fetal ab- 
normality, or hypoxia after an abnormal antepartum 
history. These causes of perinatal death will only be 
diminished by more intensive monitoring of fetal 
health in the: latter part of pregnancy and the com- 
mencement of fetal heart monitoring in the critical first 
hours of labor. 

The routine use of the action line to recognize dys- 
functional labor has abolished prolonged labor as a 
cause of stillbirth, but the two neonatal deaths follow- 
ing rotational forceps are reminders that the benefits of 
accelerátion in the first stage of labor may be lost if 
difficult instrumentation is allowed in the second stage. 
particularly if the cervicograph reveals a delay in dila- 
tation from 7 to 10 cm.” © 
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- In vitro effect of dopamine and pimozide on human 
chorionic gonadotropin secretion 
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Chicago, Illinois 


In human placental explants cultured in vitro, dopamine inhibited human choricnic gonadotropin 
(hCG) secretion into the culture media. In the control flasks, the level of hCG secretion was 

751 + 215 mlU/gm of tissue. When 1 mM of dopamine was added, hCG levels decreased to 

321 + 57.6 mlU/gm of tissue (n = 6, P « 0.1)—5 and 10 mM of dopamine significantly inhibited 
hCG secretion. In contrast, 1 mM of pimozide enhanced hCG secretion by 1.8-fold compared to 
control levels (1,707 + 343 versus 3,117 + 0.005). This in vitro effect on hCG is similar to the effect 
of dopemine and pimozide on hCS secretion by placental explants. (AM. J. OBSTET. GYNECOL. 


135:499, 1979.) 


THE regulation of human chorionic gonadotropin 
(hCG) synthesis and release by normal placenta, cho- 
riocarcinoma cells, and tumors ectopically producing 
hCG remains largely unknown. hCG is secreted by the 
syncytiotrophoblast during pregnancy,! and its secre- 


tion peaks.at 7 to 10 weeks’ gestation. Later on, the 


serum concentration starts to fall at a relatively con- 
stant level for the rest of the geszation.? This pattern 
reflects placental hCG secretion since the tissue content 
of hCG per unit of wet weight is greatest during the 
first trimester and declines thereafter.? The placental 
hCG subunits follow qualitatively the same profile as 
that of intact hCG. However, an excess of the alpha 
subunit of hCG in relation to immunoreactive hCG does 
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occur during the last two trimesters.’ In addition to 
normal placenta, choriocarcinoma cells and many non- 
trophoblastic tumors secrete intact hCG as well as its 
alpha and beta.subunits.* 5 Although the physiologic 


' factors regulating the synthesis and release of hCG are 


unknown, many pharmacologic actions have been 
identified. Thus, in human term placenta cultured in 
vitro, hCG secretion can be markedly stimulated by di- 
butyrylcyclic adenosine monophosphate (dbcAMP)’ 
and minimally by sodium butyrate.® Similarly, the syn- 
thesis of hCG and hCG-e in choriocarcinoma cell lines 
has been enhanced by dbcAMP and theophylline but 
not by butyrate.* ° In sharp contrast, the nontropho- 
blastic tumors did not respond to dbcAMP, but a 
dramatic stimulation occurred with butyrate.® ° There- 
fore it seems tha: the regulation of CG and its sub- 
units differs in the normal or malignant trophoblast 


. from the nontrophoblastic tumors. In other pharma- 


cologic manipulations, actinomycin D in low concen- 
trations? and methotrexate! stimulated hCG produc- 
tion by choriocarcinoma cell lines. Somatostatin failed 
to suppress hCG secretion and release in JAR cell 
lines." In addition, high levels of epidermal growth 
factor receptor have been detected in term placenta,” 
and recently Benveniste and associates" showed that 
epidermal growth factor stimulates hCG secretion by | 
human choriocarcinoma cell lines. - 
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Fig. 1. Dopamine inhibition of secretion of hCG into cottrol 
culture. . 


We have previously shown that, in short-term ala- 
cental cultures, dopamine inhibits human chori nic 
somatomammotropin.(hCS) release, and that pimczxie 
which is a dopaminergic receptor blocking agent can 
stimulate hCS secretion into the media. The present 
investigation was undertaken to assess the effec. of 
dopamine and pimozide on hCG. and to determine 


whether their action is specific for hCS and no. Zor . 


hCG. 


Material and methods 


We used the in vitro organ culture of placer.tal 
explants as described by Handwerger and associazes.' 
Freshly delivered term human placentas were obtained 
and washed with distilled water; then small fragraents 
of villi were cut from several quadrants and washs=. in 
Hanks balanced salt solution (Gibco). Eight tc ien 
pieces were randomly selected and put in 10 ml culzare 
flasks containing 5 ml of 15% fetal calf serum 199 No 
antibiotics were added because the incubation period 
was short. The flasks were loosely capped and were 
placed in an atmosphere of 95% O, and 5% CO: in a 
Dubnoff metabolic incubator at 37° C and shaken zc 80 
cycles/ minute. 


There was an initial preincubation period of 2 azurs ` 


after which the;medium was changed and either do- 
pamine, pimozide, or both were added to the azpro- 
priate flasks. Dopamine (molecular weight 189.€ was 
dissolved in medium 199, while pimozide (molecular 
weight 461.54) was dissolved in absolute ethancl and 
added in a volume. not exceeding 300 ul. The :ame 
amount of alcohol was added to the control flask 3 the 
pimozide experiments. The control and experimental 
flasks were incubated (in triplicate) for 3 hours. after 
which the medium was collected and stored froz2n at 
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| -20° C. Under these experimental conditions, oxida- . 


tion of dopamine i in the 5 and 10 mM flasks does occur 
as evidenced by the black color of the incubation 
medium. The fragments of ‘each flask were blotted 
gently ona filter paper, and wet weight was determined 
(range 140 to 250 mg). 

Radioimmunoassay. hCG was assayed by double- 
antibody radioimmunoassay.!5 Each sample was as- 
sayed in duplicate and each experiment was analyzed 
in a single run to decrease interassay variation. The 
intra- and interassay coefficients of variation were 6% 


: and 9.7%, respectively. The results are expressed as 


milli-International Units of hCG per gram of tissue 
per 1 ml of incubate. 

Statistics. Student's t test for paired data was used for 
statistical analysis. 

Effect of dopamine. Dopamine inhibits the secretion 
of hCG into the culture media (Fig. 1). The results 
represent the mean and standard error (SE) of six ex- 
periments. In the control flasks, the mean (+SE) of 
hCG secreted during the 3 hours was 751 + 215 
mIU/gm of tissue. When 1 mM dopamine was added, 
hCG levels decreased to 321 + 57.6 mIU/gm of tissue 
(P < 0.1). In one of the six experiments, the decre- 
ments in hCG levels were minimal, which accounts for 
the lack of statistical significance (P « 0.1). 

A concentration of 5 mM also inhibited hCG secre- 
tion (273 + 57.6 mIU/gm tissue) (P < 0.05). Increas- 
ing the concentration of dopamine to 10 mM had no 
further effect (260.4 + 47) (P « 0.05). 

Effects of pimozide alone and with dopamine. The 
use of 1 mM pimozide, a dopaminergic receptor- 
blocking agent, stimulated hCG secretion into the cul- 
ture media (Fig. 2). In the control flasks, the mean 
(+SE) concentration of hCG was 1,707 mIU + 343/gm 
of tissue; when pimozide was added, an increment of 
1.8-fold occurred as detected by a mean of 3,117 + 478 
(P < 0.005). Again in these experiments the inhibitory 
effect of 5 mM dopamine was noted by.a mean of 
1,352.6 + 310. When 1 mM pimozide was added im- 
mediately after 5 mM dopamine, the stimulatory effect 
of pimozide, via control, persisted, although the effect 
was not statistically significant. 


Comment 


The present study demonstrates that. dopamine 
and/or its metabolites inhibit hCG secretion by the pla- 
cental explants in organ tissue culture. This effect 
seems to be more pronounced at 5 mM than at 1 mM 
concentrations. Furthermore, pimozide, which blocks 
the dopaminergic receptors, has an appropriate effect 
and stimulates hCG release into the culture media. 
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‘Thus it appears that the actions of dopamine and 
pimozide on hCG secretion are similar to their effects 
on hCS secretion and therefore are nonspecific. The 
mechanisms underlying the action of dopamine remain 
unknown. Furthermore we are puzzled by this obser- 
vation for many reasons. First, the placenta, like the 
pituitary, is not an innervated organ, but it has the 
capacity to synthesize neurotransmitters like acetylcho- 
line." Whether the enzymes recuired for the dopa- 
minergic pathway are present in the placenta is not 
known. Secord, dopaminergic drugs such as alpha 


bromoergocryptin (CB-154) have been used therapeu- - 


tically in the treatment of the amenorrhea-galactorrhea 
syndrome, and pregnancies occurred while CB-154 
was continued. Thus, it appeared that dopamine 
stimulate rather than inhibit hCG or hCS secretion; 
nevertheless, the in vitro effects described above may 
be different from the in vivo results. 

On the other hand, hCG is similar in its structure and 
biological activity to luteinizing hormone (LH); there- 
fore, they may behave similarly in regard to neuro- 
transmitter action. Thus, Lachelin and colleagues” 
have shown that à dopamine infusion can inhibit LH 
and prolactin release in women. This in vivo effect is 
similar to the hCG and hCS responses to dopamine in 
our vitro system, —— 

A drug which stimulates hCG secretion in vivo would 
be benefical at one point in the management of tro- 
phoblastic disease. A stimulation test performed at the 
end of the therapy might differentiate the patients who 
are in complete remission from those still at risk of 
relapse. Thus, the use of additional therapy in the lat- 
ter patients might prevent the 4% relapse which occurs 


Effect of dopamine and pimozide on hCG secretion 501 


P«O.005 


mlIU/hCG/gm Tissue 





Control. Dopomine Pimozide Dopamine 
| 5mM ImM 
. Pimozide 


Fig. 2. Pimozide simulation of secretion of hCG into culture 
media. i 


after primary remission is attained. The resting cells 
may be unable to secrete hCG or may produce minimal 
amounts not detected by our present methods. We as- 
sume that an increase in hCG levels will presumably 
indicate a higher probability of relapse and that a fail- 
ure of stimulation would indicate a cure. Whether 
dopamine and pimozide will have the same effects on 
choriocarcinoma cell lines is currently under inves- 
tigation. 

We are grateful to McNeil Laboratories for provid- 
ing the pimozide, to Dr. R. Hussa for many helpful 


suggestions, and to Mrs. Lynda Mottl for technical as- 
sistance. 





REFERENCES 


1, Dreskin, R. B., Spicer, S. S., and Greene, W. B.: 
Cytochemical studies of the maternal surface of the syn- 
cytiotrophoblast of human early and term placenta, J. 
Histochem. Cytochem. 18:862, 1970. 

2. Diczfalusy, E.: Chorionic gonadotrophin and oestrogens 
in the human placenta, Acta Endocrinol. (Kbh.) (Suppl) 
12:, 1953. . 

3. Vaitukaitis, J. L.: Changing placental concentrations of 


human chorionic gonadotropins and its subunits during - 


gestation, J. Clin. Endocrinol. Metab. 38:755, 1974. 

4. Kohler, P. O., and Bridson, W. E.: Isclation of hor- 
mone-producing clonal lines of human choriocarcinoma, 
J. Clin. Endocrinol. Metab. 32:683, 1971. 

5. Tashjian, A. H., Jr., Weintraub, B. D., Barowsky, N. J., 
Rabson, A. S., and Rosen, S. W.; Subunits of human cho- 
rionic gonadotropin: Unbalanced synthesis and secretion 
by clonal ceil strains derived from a bronchogenic carci- 
noma, Proc.:Natl. Acad. Sci. U.S.A. 70:1419, 1978. 

6. Lieblich, J. M., Weintraub, B. D., Rosen, S. W., Shosh, 
N. K., and Cox, R. P.: Secretion of the hCG alpha sub- 
units and hCG by Hela strains, Nature (Lond.) 265:746, 
1977. : 


D 


7. Handwerger, S., Barrett, J., Tyrey, L., and Schomberg, 
D.: Differential effect of cyclic adenosine monophosphate 
on the secretion of human chorionic gonadotropin, J. 
Clin. Endocrinol. Metab. 36:1268, 1973. 

8. Hussa, R. O., Patillo, R. A., Ruckert, A. C. F., and 
Scheuermann, K. W.: Effects of butyrate and dibutyryl 
cyclic AMP on hCG-secreting trophoblastic and non- 
trophoblastic cells, J. Clin. Endocrinol. Metab. 46:69, 
1978. 

9. Chou, J. Y., Robinson, J. C., and Wang, S. S.: Effects of 
sodium butyrate on synthesis of human chorionic go- 
nadotropin in trophoblastic and non-trophoblastic tu- 
mors, Nature (Lond.) 268:543, 1977. 

10. Hussa, R. O., Patillo, R. A., Delfs, E., and Mattingly, R. F.: 
Actinomycin D stimulation of hCG production by human 
choriocarcinoma, Obstet. Gynecol, 42:651, 1973. 

11. Speeg, K. V., Jr., Azizkhan, J. C., and Stromberg, K.: The 
stimulation by methotrexate of human chorionic go- 
nadotropin and placental alkaline phosphatase in cul- 
tured choriocarcinoma cells. 

12. Macaron, C., Kyncl, M., Rutzky, L., Halpern, B., and 
Brewer, J.: Failure of somatostation to affect hCS and 


502 Macaron,et al. 


13. 


14, 


15. 


hCG secretion in vitro. J. Clin. Endocrinol. Metab. In 
press. , : 

O'Keife, E., Hollenberg, M. D., and Cuatrecasas. ?.: 
Epidermal growth factor characteristics of specific Had- 
ing in membranes from liver, placenta and other target 
tissues, Arch. Biochem. Biophys. 164:518, 1974. . 


Benveniste, R., Speeg, K. V., Carpenter, G., Coher, 3., . 


Lindner, J., and Rabinowitz, D.: Epidermal growth fector 
stimulates secretion of human chorionic gonadotropi by 
cultured human choriocarcinoma cells, J. Clin. &n- 
docrinol. Metab. 46:169, 1978. . o" 

Macaron, C., Famuyiwa, O., and Singh, S. P.: In ziro 
effects of Gopamine and pimozide on human chor.onic 


somatommatratropin (hCS) secretion, J. Clin. End-xri- 


nol. Metab.-In press. 


16. 


17. 


18. 


19. 


"October 15, fe 
Am. J. Obstet. Gyffecol. 


Halpern, B., Zckman, T. R., and Dolkart, R. E.: Seven-* 
hour radioimmunoassay of human chorionic gonado- 
tropin, AM. J. OBSTET. GYNECOL, 93:223, 1965. 


-Rama Sastry, B. V., Olubadewo, J., Harbison, R. D., and 


Schmidt, D. E.: Human placental cholinergic system. Oc- 
currence, distribution and variation with gestational age 
of acetylcholine in human placenta, Biochem. Pharmacol. 
25:425, 1976. 

Child, D. F., Gordon, H., Mashiter, K., and Joplin, G. F.: 
Pregnancy, peolactin and pituitary tumor, Br. Med. J. 
4:87, 1975. 

Lachelin, G: C. L., Leblanc, H., and Yen, S. S. C.: The 
inhibitory effect of dopamine agonists on LH release in, 
women, J. Clin. Endocrinol. Metab. 44:728, 1977. 


' Changes in the glycosaminoglycans distribution 
pattern in the human uterine cervix during pregnancy 


and labor 
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Erlangen and Aachen, Germany 


The glycosaminoglycans distribution pattern of uterine cervix samples obtained from 42 women of 
reproductive age was determined by means of proteolytic digestion and subsequent 
chromatographic separation. The following glycosaminoglycans were detected: chondroitin 4- and - 
6-sulfates, dermatan sulfate, hyaluronate, chondroitin, and keratan sulfate. The connective tissue of 
the uterine cervix shows a characteristic distribution pattern with regard to glycosaminoglycans 
which does not correspond to that found in any other tissue studied so far. Based on dry weight, the 
content of keratan sulfate increases during pregnancy while the coricentration of chondroitin remains 
unchanged. The chondroitin sulfates and dermatan sulfate drop simultaneously. During labor 
chondroitin increases threefold. The hyaluronate content of the postpartum cervix is higher than that 
of the cervix in nonpregnant women. Both changes in the solubility of collagen as well as in the 
distribution pattern of the glycosaminoglycans seem to be related to cervical dilatation. 


(AM. J. OBSTET. GYNECOL, 135:503, 1979.) 


ALTHOUGH several authors considered changes in the 
ground substance to be crucial for cervical dilatation 
during labor, no hard biochemical data on the ground 
substance during pregnancy and labor are presently 
available. The main constituents of the ground sub- 
stance are ccllagen and proteoglycárs. The latter are 
protein-polysaccharide complexes in which the glyco- 
saminoglycans (previously called mucopolysaccharides) 
represent the polysaccharide part of the molecule. 
Recently, Danforth and associates! ? demonstrated 
tne presence of various glycosaminoglvcans in the uter- 
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ine cervix using chromatographic methods. However, a 
quantitative analysis was not performed by these au- 
thors. The present paper is concerned with quantifica- 
tions and distribution patterns of the glycosaminogly- 
cans in the uterine cervix during pregnancy and labor. 


Methods 


Cervical samples taken from 42 women between 19 
and 40 years of age were examined. Of these, 21 were 
nonpregnant and 12 were in the first stage of labor. 
Cervical dilatation averaged 5 cm, varying between 3 
and 8 cm. Nine women weré delivered within a few 


‘minutes prior to the collection of the tissue samples. 


‘Wedge-shaped samples were taken from the outer 
edge of the cervical external os. Tissues from exstir- 
pated uteri were cut out immediately after hysterec- 
tomy. Portio epithelii:m and the endometrium of the 


cervical canal were generously trimmed off. Blood and 


mücus were removed by repeated washing in cold, 
physiologic saline and by careful scraping of the tis- 
sues. The specimens were kept in 96% ethanol until 
further use. Hyaluronate, chondroitin (unsulfated 
chondroitin sulfate), chondroitin 4- and 6-sulfates, 
dermatan sulfate, and keratan sulfate were identi- 
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Jarvix (wet) 
Homogenisation in 
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Jervix (ary) 


Hydrolysis for . 
hydroxyproline estinasion 


Papair digestion (proteolysis) 


pH 1,3; centrifugation; 
neutralisation 
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Keratan sulphate 
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Fig. 1. Methods of glycosaminoglya^s and collagen separation ir. the human uterine cervix. 


Table I. Glycosaminoglycans content in human 
uterine- cervix 
















, Non- 


pregnant 
a) 


First siage |. 
of labor 
. UE 


Glycosaminoglycans l 
Hyaluronate 19 06 25 14 £3 18 
Chondroitin 05 02 06 01 .7 1.0 
Chondroitin 4-sulfate — 47 10 2.7 Ld 2.3 L5 
+ chondroitin 6-sulfate 
+ dermatan sulfate 


Keratan sulfate . 15 03 28 10 i£ .10 


N = number of cases, X = mean, s = standard ce~iation 


in micromoles per gram of dry weight. 


fied by means of enzymatic? and chronietegzaphic 
methods. 

For a quantitative chromatographic estima ‘cr. of the 
glycosaminoglycans of the cervix, the proced ars shown 
in Fig. 1 was followed. The cervical tissue was homog- 
enized in acetone at 0° C and thus freed from zzetone- 
soluble substances and vacuum dried. The dried mate- 
rial was subjected to proteolysis using papain for 20 
hours at 55° C. Nucleotides and the residual proteins 
were precipitated by acidifying the mixture tc pH 1.3. 
After centrifugation and neutralization, the dear su- 
pernate was fractionáted using Dowex 1 x 2 chroma- 
tography employing stepwise elution wih. sodium 
chloride (Fig. 1). Keratan sulfate and chondreétin sul- 
fate bound to the same peptide core wer? Freund in 
both the 1.5M arid 3.0M NaCl fractions. Ciuzntitative 
estimations of uronic acid, galactose, gluccsa-aine, ga- 
lactosamine, and hydroxyproline were performed as 
described elsewhere. . - 

In order to test the statistical validity of tre various 
hypotheses four single analyses of variarise were car- 
ried out? The Bartlett test? for equality of satiances of 


the basic totals showed that the strict prerequisites for 
analysis of vanance were not given. 

Results | 

The concertrations of the individual glycosamino- 
glycans per tissue dry weight vary to different extents 
in the nonpregnant state, during labor, and post par- 
tum (Table I). The results of the analyses of variance 
are shown in Table II. The computed test statistic F 
follows an F distribution with (2.39) degrees of freedom. 
For all glycosaminoglycans the null hypothesis can be 
rejected. The probability of error was 595 for hyaluro- 
nate arid 196 for the other glycosaminoglycans. The 
comparison cf pairs? according to Scheffé are displayed 
in Table II. They allow the following conclusions; Dur- 
ing pregnancy the keratan sulfate content (related to the 
dry weight cf the cervix) increased significantly. The 


` chondroitin concentration remained unchanged. The 


contents of the chondroitin sulfates and dermatan sul- 
fate decreased at the same time. As judged by the sam- 
ples obtained during the first stage of labor and imme- 
diately after. delivery, there is during labor a con- 
siderable rise of chondroitin whereas the concentra- 
tions of keratan sulfate, chondroitin 4- and 6-sulfates, 
and dermatan sulfate do not change. The hyaluronate 


` content of the post partum cervix is significantly higher 


than that o? the cervix in nonpregnant women. Four 
Kruskal-Wzllis tests? were carried out in order to de- 
termine whether the share of the single glycosamino- 
glycans in the total glycosaminoglycans content is dif- 
ferent for each of the three groups. 

The percentages of the individual glycosaminogly- 
cans in total cervical glycosaminoglycans (100%) vary 
statistically on the 196 significance level except for 
hyaluronate which did not show a significant change of 
its share in the total glycosaminoglycans content (Table 
III). Chondroitin sulfates and dermatan sulfate repre- 
sent 55% cf the total glycosaminoglycans content in the 
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Table II. Analysis of variance (ANOVA) and pairwise comparisons (Scheffe) of the results 


shown in Table I 













Glycosaminoglycans 





Hyaluronare 4.42 a x 0.05 
Chondroitin 23.62 a x 0.001 
Chondroitin 4-sulfate 13.44 a x 0.001 
+ chondroitin 6-sulfate ; 

+ dermatan sulfate : 

Keratan sulfate 21.65 a s 0.001 


I = nonpregnant, II = first stage of labor, III = post partum, NS = not significant, œ = level of significance, F = 


statistic of the analysis of variance. 


nonpregnant human cervix but only 29% of the cervix 
immediately post partum. There was an increase of 
keratan sulfate during pregnancy and of chondroitin 
during labor. 

The total glycosaminoglycans content (related to dry 
weight) was not larger during pregnancy as compared 
to samples of nonpregnant women. During labor, how- 
ever, there was an increase from 8.57 to 11.52/umoles 
per gram of dry weight, as, shown in Table IV. The: 
hydroxyproline content of the cervix drops during 
pregnancy and labor. This table also shows the ratio of 
the total glycosaminoglycans content to that of the hy- 
droxyproline. The ratio changes in favor of the 
glycosaminoglycans during pregnancy; it becomes even 
more pronounced during labor. 

The examination of serial transverse sections of the 
cervix demonstrated an increasing content of hyaluro- 
nate from the external os upward to the lower uterine 
segment. The other glycosaminoglycans did not show 
any definite trend. 


Comment 


Investigation of different connective tissues showed 
typical distribution patterns of glycosaminoglycans for 
each individual tissue (Table V). Their composition in 
the cervix is unique and unlike that of any other con- 
nective tissue examined by us so far. 

Danforth and colleagues’ ? demonstrated the pres- 
ence of hyaluronate, chondroitin 4-sulfate, chondroitin 
6-sulfate, and dermatan sulfate in the nonpregnant 
and postpartum human cervix. In addition, we have 
found the presence of keratan sulfate and chondroitin. 

Our present quantitative data indicate that the 
glycosaminoglycars except hyaluronate are present in 
the cervix as proteoglycans similar to other connective 
tissue types, The increase of the hyaluronate concen- 
tration may be relgted to the increased water-binding 
capacity of the cervix during pregnancy. An increase in 
hyaluronate is associated with an increase in tissue de- 


Significance 


Pairwise comparisons 


NS a=0.05 > NS 
NS: « x 0.001 a x 0.001 
a = 9.001 a = 0.05 NS 
a x 0.01 a x 0.001 NS 


value of test 


Table III. Changes in distribution pattern of 
individual glycosaminoglycans during pregnancy 
and: labor, as expressed in percentages of 

the total content 





First stage 
of labor 





Glycosaminoglycans ' 
Hyaluronate 22% 29% 29% 
Chondroitin - 6% 7% 15% 
Chondroitin 4-sulfate 55% 3196 29% 
+ chondroitin 6-sulfate 
+ dermatan sulfate 
Keratan sulfate 17% 33% 27% 


formability. On the other hand, tissues become more 
rigid with a rise in the chondroitin sulfate content. 
Thus the lower concentration in chondroitin sulfate 
obsérved by us during pregnancy and labor is not sur- 
prising. Whereas the relative contents of chondroitin 
sulfates and dermatan sulfate in the cervix amount to 
55% in nonpregnant women, they make up only 29% 
immediately post partum. 

. Bryant and associates? and also Danforth and col- 


leagues’ ? found an unexpectedly high hexosamine 


content in relation to uronic acid. Keratan sulfate is the 
only glycosaminoglycans which does not contain uronic 
acid. It is built up of the two alternating units of galac- 
tose and N-acetylglucosamine. This suggests the possi- 
ble presence of keratan sulfate in the uterine cervix. 
Using the chromatographic procedure (Fig. 1) which 
enables a better characterization of the different 
glycosaminoglycans, we demonstrated the presence of 
keratan sulfate in the uterine cervix and a larger con- 
centration in keratar. sulfate during pregnancy. 

The increase in keratan sulfate may influence colla- 
gen biosynthesis and, especially, the fibrillar diameter 
of collagen, similar to the cornea, where a decrease 
in fibrillar diameter was observed with increasing ker- 
atan sulfate content and vice versa.’ The electron 
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Table IV. Total glycosaminoglycans content, hyd-o<yproline content, and gl vcoeaminog|yeans hydroxyproline 


ratio in different states of the human uterine cav.ty 






Contents 


. Total glycosaminoglycans ` 8.6 . 1.0 
content (j«moles/gm dry f 
weight) i 

Hydroxyproline content 0.40 


(mmoles/gm dry weight) 
moles glycosaminoglycans 


mmoles hydroxyproline 2l 








x = mean, s = standard deviation. 


Table V. Glycosaminoglycan distribution patteras 
in different human connective tissues 





Amount of individual glycosaminoglyecrs 
as Lise of total glycosaminog yews 
(moles! 100 moles) 


Aorta (2nd decade) 10 
(10) 

Aorta (8th decade) 15 3 20 20 16 1. 8 
(10) 

Knee joint cartilage 











Type of 


connective (issue 





(3rd decade) — 7 35 144 — — 44 

(9th decade) — 4 8 46 — — 42 

Cornea (18) — 6 25 10 — 39 

` Cervix (nonpreg- 22 6 55 — 17 
nant) 





HA = hyaluronate, CH = chondroitin, C45 = chenc-oitin 
4-sulfate, C6S = chondroitin 6-sulfate, DS = derm_tar sul- 
fate, HS = heparan sulfate, KS = keratan sulfate. 


Post partum 
(HI) 






8.6 L7 11.8 2.5 
0.31 0.26 
28 44 


microscopic res.lts available seem to favor such a 
hypothesis. 

A change in tae glycosaminoglycan distribution pat- 
tern of the cerv.x during pregnancy could modify not 
only the synthesis but also the catabolism of collagen. 
Collagenase exists in active and inactive forms? in dif- 
ferent tissues. A change in the glycosaminoglycan dis- : 
tribution pattern may induce a changeover from the 
inactive to the active phase. 

The opening of the cervical os during labor can no 
longer be looked upon as a passive process. During 
pregnancy and labor, biochemical changes take place in 
the connective tissue which involve both collagen? and 
proteoglycans of the ground substance. 

; 


We acknowledge Dr. W. Gunselmann of the Depart- 
ment for Medical Statistics and Documentation (Direc- 
tor: Prof. Dr. L. Horbach) for siatistical support. 
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a new Clinical ~ pu stas | 
MÀ | 
(mefenamic acid) l 


for the pain of primary i 
dysmenorrhea | 


Crossover double-blind studies of 
PONSTEL versus placebo in 116 women'? 
with primary spasmodic dysmenorrhea 
demonstrate: 

m significant decreases in the frequency and 
severity of symptoms 

W significant reduction of the need for 
additional analgesic medication (codeine) 

m a well-tolerated medication —with no 
significant changes in clinical laboratory 
values associated with the drug's use 


A distinct advantage... PONSTEL is taken 
at the onset of menstruation so that the 
possibility of the drug being taken during 
early pregnancy is minimized. PONSTEL 
is contraindicated in patients with 
ulceration or chronic inflammation of the 
gastrointestinal tract. The bar charts at 
the right show just how well PONSTEL 
performed in one clinical trial in 

46 women. 
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INDICATIONS 
Ponstel is indicated for the relief of mild to moderate 
pain when therapy will not exceed one week. 


CONTRAINDICATIONS 

Ponstel is contraindicated in patients with ulceration or 
chronic inflammation of either the upper or lower 
gastrointestinal tract. 

Ponstel should not be given to children under 14 
years of age, since safe and effective use in this age 
group has not been established. 

This drug is contraindicated in patients known to be 
hypersensitive to mefenamic acid. 


WARNINGS 
Administration of Ponstel for periods exceeding one 
week is not recommended. 

If diarrhea occurs, the drug should be promptly 
discontinued. The patient so affected is usually able to 
tolerate mefenamic acid thereafter. 

Ponstel should be used with caution in patients with 
a history of kidney or liver disease. BUN values may 
rise during therapy. Microscopic examination in dogs 
given 100 or 200 mg per kg revealed slight centrolobu- 
lar hepatocellular vacuolation. There was some 
evidence of edema and blunting of renal papilla in 
dogs administered 200 mg/kg. Rats given 100 mg/kg 
also showed microscopic evidence of renal papillary 
necrosis with epithelial cell degeneration 

Usage in Pregnancy — Reproduction studies in rats 
have shown a decreased rate of survival to weaning 
(possibly due to maternal neglect), delay in parturition, 
and decrease in fertility. In rabbits, an increase in the 
number of resorptions was noted. There were no fetal 
anomalies induced in mice, rats, rabbits, or dogs. 
Because there are no data on use of this drug in 
pregnant women, safety in pregnancy has not been 
established. 


PRECAUTIONS 

The drug should be administered with caution to 
patients with inflammatory disease of the gastrointesti- 
nal tract. In animal toxicity studies, rats given 100 mg/ 
kg of the drug have been known to develop small 
intestinal mucosal erosions and ulcers. 

If rash occurs, the drug should be promptly 
withdrawn. 

Ponstel may prolong prothrombin time. Therefore, 
when the drug is administered to patients receiving 
oral anticoagulant drugs, frequent monitoring of 
prothrombin time is necessary. 

Ponstel should be used with caution in asthmatics, 
because the drug may cause an acute exacerbation of 
their condition. 

A false-positive reaction for urinary bile, using the 
diazo tablet test, may result after mefenamic acid 
administration. If biliuria is suspected, other diagnostic 
procedures, such as the Harrison test, should be 
performed 


ADVERSE REACTIONS 

Gastrointestinal: Nausea, gastrointestinal discomfort 
vomiting, gas, and diarrhea, which may be severe and 
at times associated with inflammation of the bowel or 
hemorrhage. may occur in patients taking Ponstel. 

Hematopoietic: Severe auto-immune hemolytic 
anemia may occur in patients given this drug for 
prolonged periods of time. Leukopenia, eosinophilia, 
thrombocytopenic purpura, agranulocytosis, 
pancytopenia, and bone marrow hypoplasia have also 
been reported 

Nervous System: Drowsiness, dizziness, nervous- 
ness, headache, blurred vision, and insomnia have 
occurred. 

Dermatologic: Urticaria, rash, and facial edema 
have been reported. 

Renal: Mild renal toxicity, dysuria, and hematuria 
have occurred. 

Other: Eye irritation, ear pain, perspiration, mild 
hepatic toxicity, and increased need for insulin in a 
diabetic have been reported. There have been rare 
reports of palpitation, dyspnea, and reversible 
loss of color vision. 
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sexually active years... 


(nitrofurantoin . 
macrocrystals) 
Capsules: 25 mg, 50 mg, 100 mg 


INDICATIONS: Macrodantin is indicated for the treatment of urinary tract 
infections when due to susceptible strains of Fschenchia coll, enterococci, 
Staphylococcus aureus (it is not indicated for the treatment of associated 
renal cortical or perinephric abscesses), and certain susceptible strains of 
Klebsiella species, Enterobacter species, and Proteus species. 

NOTE: Specimens for culture and susceptibility testing should be obtained 
prior to and during drug administration. 

CONTRAINDICATIONS: Anuria, oliguria, or significant impairment of renal 
function (creatinine clearance under 40 ml per minute) are contraindica- 
tions to therapy with this drug. Treatment of this type of patient carries an 
increased risk of toxicity because of impaired excretion of the drug. For 
the same reason, this drug is much less effective under these circum- 
stances. 

The drug is contraindicated in pregnant patients at term as well as in 
infants under one month of age because of the possibility of hemolytic 
anemia due to immature enzyme systems (glutathione instability). 

The drug is also contraindicated in those patients with known hyper- 

sensitivity to Macrodantin, Furadantin® (nitrofurantoin), and other nitro- 
furantoin preparations. 
WARNINGS: Acute, subacute and chronic pulmonary reactions have been 
observed in patients treated with nitrofurantoin products. If these reac- 
tions occur, the drug should be withdrawn and appropriate measures 
should be taken. 

An insidious onset of pulmonary reactions (diffuse interstitial pneu- 
monitis or pulmonary fibrosis, or both) in patients on long-term therapy 
warrants close monitoring of these patients. 

There have been isolated reports giving pulmonary reactions as a 
contributing cause of death. (See Hypersensitivity reactions.) 

Cases of hemolytic anemia of the primaquine sensitivity type have 
been induced by Macrodantin. The hemolysis appears to be linked to a 
glucose-6-phosphate dehydrogenase deficiency in the red blood cells of 
the affected patients. This deficiency is found in 10 percent of Negroes 
and a small percentage of ethnic groups of Mediterranean and Near-East- 
ern origin. Any sign of hemolysis is an indication to discontinue the drug. 
Hemolysis ceases when the drug is withdrawn. 

Pseudomonas is the organism most commonly implicated in superin- 
fections in patients treated with Macrodantin. 

PRECAUTIONS: Peripheral neuropathy may occur with Macrodantin ther- 
apy; this may become severe or irreversible. Fatalities have been 
reported. Predisposing conditions such as renal impairment (creatinine 
clearance under 40 ml per minute), anemia, diabetes, electrolyte imbal- 
ance, vitamin B deficiency, and debilitating disease may enhance such 
occurrence. 

Usage in Pregnancy: The safety of Macrodantin during pregnancy and lac- 
tation has not been established. Use of this drug in women of childbearing 
potential requires that the anticipated benefit be weighed against the 
possible risks. 

ADVERSE REACTIONS: Gastrointestinal reactions: Anorexia, nausea and 
emesis are the most frequent reactions; abdominal pain and diarrhea 
occur less frequently. These dose-related toxicity reactions can be mini- 
mized by reduction of dosage, especially in the female patient. Hepatitis 
occurs rarely. 

Hypersensitivity reactions: Pulmonary sensitivity reactions may occur, 
which can be acute, subacute, or chronic. 

Acute reactions are commonly manifested by fever, chills, cough, chest 
pain, dyspnea, pulmonary infiltration with consolidation or pleural effu- 
sion on x-ray, and eosinophilia. The acute reactions usually occur within 
the first week of treatment and are reversible with cessation of therapy. 
Resolution may be dramatic. 

In subacute reactions, fever and eosinophilia are observed less often. 
Recovery is somewhat slower, perhaps as long as several months. If the 
symptoms are not recognized as being drug related and nitrofurantoin is 
not withdrawn, symptoms may become more severe. 

Chronic pulmonary reactions are more likely to occur in patients who 
have been on continuous nitrofurantoin therapy for six months or longer. 
The insidious onset of malaise, dyspnea on exertion, cough, and altered 
pulmonary function are common manifestations. Roentgenographic and 
histologic findings of diffuse interstitial pneumonitis or fibrosis, or both, 
are also common manifestations. Fever is rarely prominent. 

The severity of these chronic pulmonary reactions and the degree of 
their resolution appear to be related to the duration of therapy after the 
first clinical signs appear. Pulmonary function may be permanently 
impaired even after cessation of nitrofurantoin therapy. This risk is 
greater when pulmonary reactions are not recognized early. 

Dermatologic reactions: Maculopapular, erythematous, or eczematous 
eruption, pruritus, urticaria, and angioedema. 

Other sensitivity reactions: Anaphylaxis, asthmatic attack in patients with 
history of asthma, cholestatic jaundice, drug fever, and arthralgia. 
Hematologic reactions: Hemolytic anemia, granulocytopenia, leukopenia, 
eosinophilia, and megaloblastic anemia. Return of the blood picture to 
normal has followed cessation of therapy. 

Neurological reactions: Peripheral neuropathy, headache, dizziness, nys- 
tagmus, and drowsiness. 

Miscellaneous reactions: Transient alopecia. As with other antimicrobial 
agents, superinfections by resistant organisms may occur. With Macro- 
dantin, however, these are limited to the genitourinary tract because 
suppression of normal bacterial flora elsewhere in the body does not 
occur. 

References: 1. Center for Disease Control: National Nosocomial Infections 
Study Report, Annual Summary 1976, issued February 1978. Washington, 
DC, U.S. Department of Health, Education, and Welfare, p 8. 2. Cooper J, et 
al: Diagnostic and chemoprophylactic importance of perineal microbial 
carriage, in Siegenthaler W, Luthy R (eds): Current Chemotherapy. Wash- 
ington, DC, American Society for Micrgbiology, 1978, vol 1, pp 198-200. 3. 
Buckley RM, McGuckin M, MacGregor RR: Urine bacterial counts after 
sexual intercourse. M £ng/ J Med 298:321-324, 1978. 4. PMR Bacteriologic 
Report, Summer Series, 1978; a national bacteriologic monitoring service 
for 200 acute-care hospitals of 100 beds or more. 
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Enterococcus: 


One reason for failure... 


[t is well known that Escherichia coli causes most cases of UTI. 
Enterococcus (algo ealled Streptococcus faecalis and Streptococcus, 
group D) has beéOméthe-second.most prevalent uropathogen'— 

particularly in sexually active women | 
MACRODANTIN offers superior in mitro” 
efficacy! against these pathogens: 96% agamst E. coli... 


94% against enterog@ccus. 
* In«vífro-datacdamotgecessarily predict Clinical efficacy. 
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nonobstructive urinary retention 


INJECTION: 5 mg/ml, for subcutaneous use only 
TABLETS: 25 mg, 10 mg, and 5 mg 


URECHOLINE 


(BETHANECHOL CHLORIDE | MSD) 


often | 

an alternative 
to urinary 
catheterization 
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for the treatment of acute postoperalive and póémartum non- 
obstrüctive (functional) urinary retention and for neurogenic atony 
of the urinary bladder with retention 
e helps initiate micturition and empty the bladder 
*e often makes bladder catheterization pte 
e available in injectable and oral forms 


URECHOLINE (Bethanechol Chloride, MSD) should not be used 
when the strength or integrity of the gastrointestinal or bladder 
wall is in question, or in the presence of mechanical obstruction. In the management 
of nonobstructive 
Contraindications: Hypersensitivity to Tablets URECHOLINE (Bethanechol i i 
Chloride, MSD) or to any component of Injection URECHOLINE; hyperthyroidism, urinary retention, 
pregnancy, peptic ulcer, latent or active bronchial asthma, pronounced bradycardia ; : 
or hypotension, vasomotor instability, coronary artery disease, epilepsy, and parkin- the advantages of the 
sonism. Should not be employed when the Strength or integrity of the gastro- - catheter must be 
intestinal or bladder wall is in question, or in the presence of mechanical obstruc- end - A 
ton i MERN iana seh a of the gastrointestinal tract or urinary blad- weighed against its 
er might prove harmful, as following recent urinary bladder surgery, gastro- - nti . 
intestinal resection and anastomosis, or when there is possible gastrointestinal ob- potential dangers. 
struction; in bladder neck obstruction, spastic gastrointestinal disturbances, acute 


inflammatory lesions of the ee della os tract, or peritonitis; orin marked vago- Catheterization to correct acute 
tonia. ; urinary retention is often manda- 
Warnings: The sterile solution is for subcutaneous use only. It should neverbe . tory. However, in other situations 
given intramuscularly or intravenously. Violent symptoms of cholinergic overstimu- its benefits should be weighed 


lation, such as circulatory collapse, fall in blood pressure, abdominal cramps, 
bloody diarrhea, shock, or sudden cardiac arrest are likely to occur if the drug is 
given by either of these routes. Although rare, these same symptoms have occurred 
after subcutaneous injection, and may occur in cases of hypersensitivity or 
overdosage. 


against the trauma and discomfort 
it'Can cause and the fact that 
infection following a single 

. catheterization is a possibility. 


Precautions: Special care is required in patients receiving ganglion blocking : Moreover, the incidence rises 
compounds because a critical fall in blood pressure may occur; usually, severe ab- dramatically after an indwelling 
dominal symptoms appear before there is such a fall in blood pressure. In urinary catheter has been in place for 96 
retention, if the sphincter fails to relax asthe drug contracts the bladder, urine may hours, even with a closed sterile 
be forced up the ureter into the kidney pelvis; if there is bacteriuria, this may cause system. 

reflux infection. Incidence of Infection 
Adverse Reactions: Abdominal discomfort, salivation, flushing of the skin ("hot Following Catheterization 
feeling"), sweating. Large doses more commonly result in effects of para- Single Catheterization 


sympathetic stimulation, such as malaise, headache, sensatión of heat about the 196 to 296 
face, flushing, colicky pain, diarrhea, nausea and belching, abdominal cramps, ; 
borborygmi, asthmatic attacks, and fall in blood pressure. 


Atropine is a' specific antidote. A syringe containing a dose, for adults, of 0.6 mg 


Indwelling Catheterization 
approaching 30% to 50% 


(1/100 grain) of atropine sulfate should always be available to treat symptoms of at 96 hours 

toxicity. Use proportionately smaller amounts for children. Subcutaneous injection Injection URECHOLINE (Bethane- 
is preferred except in emergencies when the intravenous route may be employed. chol Chloride, MSD) is for 

How Supplied: Tablets, containing 5 mg, 10 mg, or 25 mg bethanechol chloride subcutaneous use only. If it is given 
each, in bottles of 100 and single-unit packages of 100; Injection, young per intramuscularly or intravenously, 
ml 5 mg bethanechol chloride and Water for Injection q.s., in 1-ml vials. D violent symptoms of cholinergic 
For more detailed information, consult your MSD representative or see full MS overstimulation, such as circula- 
prescribing information. Merck Sharp & Dohme, Division of Merck & Co., tory collapse, fall in blood pressure, 
INC. , West Point, Pa. 19486 J6URO!R2(422) 


abdominal cramps, bloody diar- 


: rhea, shock, or sudden cardiac 
E— 34 arrest are likely to occur. 
> f Although rare, these symptoms 


have occurred after subcutaneous 
injection and may occur in cases 
of hypersensitivity or overdosage. 
Atropine is a specific antidote. 

A syringe containing a dose, for 
adults, of 0.6 mg (1/100 grain) 
atropine sulfate should always be 
available to treat symptoms of 
toxicity. Use proportionately 
smaller amounts for children. 
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Sonicaid, the first family of Doppler ultrasound :n- 
struments for obstetrics, offers you ease of use, 
accuracy, clarity of data presentation; rugged design, 
dependable solid-state circuitry and Sonicaid atten- 
tion to users’ service needs. 

(top left) The newest family member is the modu- 
lar FM3R Fetal Monitoring System. It offers a nu- 
merical index of the effectiveness of contractions, a 
choice of monitoring modes and a fast-response re- 
corder for accurate charting of baseline variability. 

(bottom left) Save nursing time with an MD800 
Remote Memory Display. As many as four sets of 
FHR/contractions traces from up to six monitors can 
be reviewed. 

(chair, top unit) The D205 Fetal Heart Detector is 
our best known family member. Over 25,000 have 
been sold worldwide. Rechargeable battery-powered 


for portability, it presents fetal heart sounds via loud- 


speaker or headset. Like other Sonicaid transducers, 


the D205’s is repairable assuring years of economi- 
cal service. (The similar D205M Fetal Heart De- 


tector, not pictured, is AC powered for extended 
audio monitoring.) 

(chair, bottom unit) The economical FM2 Fetal 
Monitor is finding increasing use both in the labor 
room and in non-stress testing. 


(right, table) The ultimate portable diagnostic in- 


strument: the D100 Pocket Fetal Heart Detector. You 
canlisten not only on its headset, but also —and more 
conveniently —on its built-in loudspeaker. 

Meet the family face to face. Our nationwide team 
of representatives will be happy to introduce you. 
Forinformation or a demonstration write or phone us. 
P.O. Box 714 KC, Fredericksburg, Virginia 22401 
TOLL FREE 800/336-7212, Va. calls 703/898-6820 
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Over a decade of leadership in Doppler ultrasound 





EDITORS! REVIEWERS! 
AUTHORS! 


For you .. . a new book that contains 
virtually everything you want 
to know about 


THE SCIENTIFIC JOURNAL: 
EDITORIAL POLICIES AND 
PRACTICES 


Guidelines for Editors, Reviewers, 
and Authors 


In 1665 the first scholarly journal was published in 
France. Since that time, there has been no one 
source of editorial guidelines for journal editors. 
This new book now provides you with such a 
source. 


YOU DECIDE YOUR OWN APPROACH! 


Presenting the advantages and disadvantages of 
each specific decision, eminent editors offer you 
various recommendations, discussions, and opin- 
ions concerning the problems you may encounter: 


"Because we are aware that there is no ‘right’ 
policy on most editorial matters, we have tried 
not to prescribe rules, but have, instead, 
explored various facets of the problems that 
confront the editor in his daily work." 


The book is divided into two general sections: 
editorial policies, which usually require major 
decisions; and editorial practices, which involve 
minor decisions, often about format or mechanical 
style. You'll find essays exploring: the manuscript 
reviewing system; special types of manuscripts 
(abstracts, transactions, solicited manuscripts, 
book reviews). You'll value chapters which cover: 
information for authors; copyright; errata; refer- 
ences cited; copy-editing; journal cover; etc. 


From “the purpose of scientific journals" to 
"binding practices," this new book contains 
virtually everything you want to know as editor, 
reviewer, or author. See for yourself! 


By Lois DeBakey, Ph.D. In collaboration with: Paul F. 
Cranefield, M.D., Ph.D.; Ayodhya P. Gupta, M.D.; Franz 
J. Ingelfinger, M.D.; Robert J. Levine, M.D.; Robert H. 
Moser, M.D.; J. Roger Porter, Ph.D.; and F. Peter 
Woodford, Ph.D. August, 1976. 128 pages, 6" x 9". 
Price, $12.50. 


Please send me on 30-day approval THE SCIENTIFIC 
JOURNAL: EDITORIAL POLICIES AND PRACTICES. 
Price, $12.50. 

DO Bill me CJ Master Charge # 

O Payment enclosed 
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An evaluation of a continuous tissue pH monitor in 
the fetal and neonatal goat 


KENNETH R. KELLNER, M.D., PH.D. 


ROBERT M. NELSON, Jr., M.D. 
AMELIA C. CRUZ, M.D. 
WILLIAM N. SPELLACY, M.D. 


Gainesville, Florida 


The validity of continuous tissue pH measurements was established in the feta: and neonatal goat 
model. Simultaneous determinations of tissue, arterial, and venous pH were done during alterations 
in acid-base status. A highly significant correlation was found between tissue and blood pH levels 

(r = 0.89, p « 0.001). These data confirm the accuracy of the tissue pH instrumentation in 
predicting core blood pH status and support the potential usefulness of the instrumentation in 
perinatal medicine for continuous fetal'acid-base monitoring. (AM. J. OBSTET. GYNECOL. 135:507, 


1979.) 


4 


THE PERIODIC determination of fetal scalp capillary 
blood pH has become an important and widely used 
method of monitoring the condition of the fetus since 
introduced by Saling! in 1962. However, scalp blood 
sampling gives only intermittent assessment of the 
fetus, involves recurrent risks to the fetus and discom- 
fort to the mother, and is very time consuming for the 


physician. In addition, the values obtained are depen- ` 


dent on the technique of sampling and the accuracy of 
the microlabcratory. 

In order to eliminate these many deficiencies, a tissue 
pH electrode has been designed specifically for con- 
tinuous measurement of fetal tissue pH. Earlier reports 
with prototype electrodes have shown significant corre- 
lations oF tissue pH with capillary blood (r > 0.90) and 
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umbilical artery pH (r  0.08).** Recently, a newer 
electrode has become available for use in the human 
(Roche Medical Electronics, Inc, Cranbury, New’ 
Jersey;. 

The purpose of this report is to present data on an, 
evaluation of this new electrode in a goat model where 
acid-base balance is experimentally manipulated. 


Methods 


The study was done in two healthy neonatal goats 
and two exteriorized term fetal goats. Initial anesthesia 
was induced with 2 cc/kg of 3% chloralose to the kid or 
mother. The femoral artery and vein were catheterized 
and serial blood samples were taken and analyzed for 
pH with a clinical blood gas analvser (Corning pH/ 
Blood Gas analyser model 165/2, Corning Medical In- 
strumenis, Medfield, Massachusetts). The tissue pH 
electrode was applied to the abdominal wall of the in- 
fant anc the tissue pH was continuously monitored 
with Roche Model 2110 tissue pH monitor (Roche 
Medical Electronics, Inc., Cranbury, New Jersey). De- 
tails of this system’s electronic circuits have already been 
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Fig. 1. Tissue, arterial, and venous pH changes in a neonatal goat with induction of respiratory 
acidosis and metabolic azidosis and alkalos.:. Note the close parallelism. of the three curves but when 
an acute change in acid-base balance occurs the tissue pH tends to follow arterial blood pH more 


closely than the venous. 
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Fig. 2. Significant correlation of tissue pH and simultaneously obtained arterial blood pH over broad 


pH range. 


described? Respiratory acidosis was induced in the 
animals by increasing their respiratory dead space. 
Metabolic acidosis or alkalosis were induced with intra- 


venous infusions of IN lactic acid and 8.8 mEq/cc 3>- : 


dium bicarbonate, respectively. The monitoring time 
ranged from 95 to 231 minutes. After each experiment 
the electrode drift was measured by immersion in so u- 
tions with known pH of 7.00 and 7.40, and the reed- 
ings were compared with initial values. 

All of these data were recorded on cards and appro- 
priately analyzed with the aid of a computer. Calcu a- 
tions were made of the means, standard deviations, 


standard errors of the mean, and correlation co- 
efficients. The probability values were taken from two- 
tail tables and cnly those values less than 0.05 were 
considered significant. An initial analysis showed no 
significant differences between the fetal and neonatal 
goats and accordingly all data were pooled for final 
analysis. 


Results 

Serial tissue, arterial, and venous pH values for one 
neonatal goat experiment are shown in Fig. 1. It can be 
seen that close parallelism occurs for all three values. 
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Fig. 3. Significant correlation of tissue pH and simultaneously obtained venous blood pH over broad 


pH range. 


When an acute change in acid-base balance occurred 
_ the tissue pH tended to follow arterial blood pH more 
closely than the venous, with a lag period of approxi- 
mately 5 minutes. "DE 

The correlation coefficient between tissue pH and 60 
simultaneous blood values over a broad pH range was 
highly significant and these data are shown in Figs. 2 
and 3 [arterial r = 0.89 (p < 0.001) and venous r= 
0.91 (p < 0.001)]. 
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Comment 


One of the most important high-risk times for the 
fetus is during labor. The uterine contractions can af- 
fect uterine-placental blood flow and in some preg- 
nancies result in fetal hypoxia and acidosis. The detec- 
tion of these compromised fetuses has been one of the 
major challenges of perinatal medicine for the past two 
decades. One way of screening for fetal hypoxia is to 
continuously monitor the fetal heart rate (FHR).® This 
is a valuable method and now almost universally done 
in the United States. A problem with the FHR data is 
that there is a high frequency of false-positive infor- 
mation, that is, there are many fetuses with abnormal 
FHR patterns in whom normal blcod pH values exist. 
In order not to overtreat with therapies like emergency 
cesarean section, it is important to verify the heart rate 
data with fetal blood pH analysis. This scalp blood pH 
monitoring, hawever, is difficult, slow, and fraught 
with some danger. A more efficient system would be to 
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Fetal breathing movements and the nonstress test in 


Three hundred ninety-eight observations of fetal breathing movements (FBM) and the nonstress test 
(NST) were made in 223 patients. The presence of FBM was noted in a significantly higher 
proportion of tests with a reactive NST (88%) than a nonreactive NST (67%). Conversely, a 
significantly higher proportion of tests were reactive when FBM were present (82.6%) than when 
FBM were absent (49%). A significant relationship existed between either. test and the outcome of 
pregnancy as judged by the five-minute Apgar score or the incidence of fetal distress in labor. 

` Combining two normal tests did not improve the accuracy in predicting outcome; but the 
combina:ion of both tests, when abnormal, produced a significant improvement in predicting fetuses 
likely to have an abnormal outcome. The combination of the normal with the abnormal test had a 
prédictive accuracy similar.to & single normal test in predicting a normal five-minute Apgar. This 
combinalion was associated with an incidence of fetal distress in labor intermediate between that 
seen with either the normal or abnormal test when alone. Neither a single test nor ihe combination 
‘of tests as helpful in identifying the small-for-gestational age (SGA) infants. These data indicate 
antepartum fetal evaluation may be improved when more than one biophysical variable is used. 


(AM. J. OBSTET. GYNECOL. 135:511, 1979.) 


ANALYSIS of fetal biophysical variables holds promise 
as a means of antepartum fetal assessment. Both the 
association of acceleration of the fetal heart rate with 
fetal movements (the nonstress test or NST) and the 
presence of fetal breathing movements (FBM) have 
` been shown, in independent studies to be helpful in 
differentiating the normal from the compromised 
fetus.^* With either test the accuracy is greatest in 
predicting the normal fetus. Neither test is as accurate 
in identifying the compromised fetus. 
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Biophysical biorhythms have been demonstrated in 
animal fetuses and recently in the human fetus.57? Both 
the incidence and character of FBM are related to the 
sleep state of the fetus.* Thus, whereas the presence of 
FBM appears to be a reliable index of fetal well-being, 
it is not possible, in a single observation, to determine if 
the absence of FBM reflects a sleep state or com- 
promise. The relationship of the NST to fetal sleep 
states is unknown. The similarities of the NST to FBM 
are striking in that a reactive pattern (normal) NST'is 
an accurate index of fetal well-being whereas a non- 
reactive pattern (abnormal) NST is a poor index of 
fetal compromise.? 

. This study was designed to evaluate the relationship 
of two fetal biophysical variables, the NST and FBM, to 
compare the independent predictive accuracy of each 
test, and to determine if the combination of both tests 
can improve predictive accuracy. 


Methods 


Patients studied were selected at random from the 
high-risk pregnancies referred for antepartum fetal 
heart rate testing at Women's Hospital, LAC/USC 
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Table I. Study population 





Classification 


Post date (742 weeks) cr Wu 
Diabetic ' 7I 
Class A (7) 
Class B (46) 
Class C (9) 
` Class D (6) 
Class F (2) 
Hypertensive disease 
Suspected intrauterine growth retardation 
Rh isoimmunized pregnancy 
Hemoglobinopathies (SS, SC) 
Maternal medical disorders 
à . Total r 
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Medicil Center. The NST was performed as nz a . 


method previously described. An NST was termed a 
reactive pattern (R) or normal if, during a 20:mirute 
period, there were two or more fetal heart rat? acel- 
erations of. 15 bpm or greater of at least 30 .ezznds 
duration associated with fetal movement. The M ST was 
termed a nonreactive pattern (NR) or abncrrxl if 
there were less than two accelerations of the fetal heart 
with fetal movement in a 40 minute period. HU The re- 
"sults of the NST were used in clinical management. 
^. Fetal br eathing movements were recorded b- rxans 
of a real time B-mode ultrasound methot ADR 
Modei 2130).4 FBM were defined as convergeat crest 
wall movements in conjunction with abdominalsva I ex- 
cursions. FBM were observed immediately befc-e, dur- 
ing, or after the NST. The majority of obse-va-ons 
were made imrnediately after the NST. Patierts ere 
scanned until either a period of FBM of 30 seor ds or 
greater was observed or 30 minutes elapsec? FBM 
were recorded as either present or absent. The results 
of FBM observation were not disclosed and hence did 
not influence clinical manágement. 

The results of the NST; FBM, and combines NST/ 
FBM were correlated with the outcome of pregrancy as 
reflected by the five-miriute Apgar score, the imidence 
of fetal distress in labor, birth weight, and meccnium 
staining of amniotic fluid. Fetal distress was deir ed as 
any abnormal intrapartum fetal heart rate pattara zhat 
precipitated emergency, delivery of a fetus rezat less 
of the condition of the fetus at delivery. Fetal heart rate 
patterns considered indicative of fetal distress iacuded 
repetitive late decelerations, inter mittent late d2clera- 
tions with loss of heart rate variability, unremi tig se- 
vere variable .decelerations, or  persisteri fetal 
bradycardia. Infants were considered small for-da:ss if 
the birth weight was less than the tenth perceatils for 
gestational age and sex. 
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Results i 
Three hundred ninety-eight observations of FBM 


„and the NST were made in 223 patients (Table I). Most 


patients delivered withiri one week of the last test (8690) 
and.all delivered within three weeks. Overall, FBM 
were present in 83.796 of observations arid the NST. 
was reactive in 78.4% (Table-II). FBM were present in 
88% of observatioiis when the NST was reactive as 
compared to 67% when the NST was nonreactive 
(p < 0.05). Conversely, the NST was reactive in 82.6% 
of observations when FBM were present and reactive 
in 56.996 of observations when FBM were absent 
(p « 0.05). 

. FBM, NST, and five-minute mM (Table IID. A 
normal five-minute Apgar Score (7) was observed in 
179 of 187 patients (95.7%) with FBM present ori the 
last observation before delivery and in 27 of 36 patients 
(7596) with FBM absent (p « 0.05). One hundred 
sixty-one of 169 patients. (95.296) with a reactive NST 


. on the last observation delivered an infant with à nor- 


mal five-minute Apgar score as cornpared to 45 of 54 
(83. 3%) with a nonreactive NST (p<. 05). The pre- 


-dictive accuracy of the NST and FBM was not sig- 


nificantly different. 

A normal five-minute Apgar score was observed in 
146 of 151 patients (96.7%) when both the NST was 
reactive and FBM were present in the last observation 
before.delivery. The predictive accuracy of two normal 
tests offered no significant improvement over that of 
either normal test, alone. Thirty-five of 36 patients 
(97.2%) with a nonreactive NST but with FBM present 
on the last observation delivered an infant with a nor- 
mal five-minute Apgar score. The predictive accuracy 
of this combination was sithilar to that of the presence 
of FBM alone (96%) but significantly different from 
the predictive accuracy of the nonreactive NST (83.3%) 
when considered alone (p < 0.03). Seventeen of 18 pa- 
tients (94.4%) with a reactive NST But with FBM absent 
on the last obser rvation delivered an infant with a nor- 
mal five-miriute Apgar Score. The predictive accuracy 
of this. comibination was similar to that of a reactive 
NST alone (95.2%) but significantly differ erit from the 
predictive accuracy of thé. absence of FBM (75%) 
(p < 0.05). Finally, 8 of 18 patients (44. 5%) with both a 
nonreactive NST and absent FBM on the last obser- 
vation delivered infants with, abnormal five- minute 
Apgar scores (<7). This combination was associated 
with .a significantly higher incidence of abnormal 
five-minute Apgar scores than with any single test or 
combination of tests (p < 0.01). 

FBM, NST, and the incidence of fetal distisdk 
(Table IV). Spontaneous or induced labor occurred in 
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able II. Observations on FBM and NST 
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Present 333 (83.7%) R 275 (82.6%) 
j NR 58 (17.4%) 
Absent 65 (16.3%) R 37 (56.9%) 
‘ NR 28 (43.1%) 

Total 398 : 


Table III. NST/FBM and five-mir.ute Apgar score 















Antepartum test* No. of patients 


FBM alone 
FBM present 187 
FBM absent 36 
"Total ' 223 
- NST alone 
-NST -R 169 
NST - NR ' 54 
Total -: 223 
NST/FBM combined i 
NST-R'FBM-P 151 
NST-R/FBM-A 18 
NST-NR/FBM-P 36 
NST-NR/FBM-A 18 


"Total 223 


*Last test before delivery. 
TAs compared to abnormal test. 


. 184 of 223 patients studied (82.5%). The remaining 39 


patents were delivered by cesarean section before 
labor. . 
Fetal distress in labor was observed in 11 of 153 pa- 
tients (7.2%) with FBM present on the last test before 
delivery and in 1I of 31 patierts (35.5%) with FBM 
absent (p < 0.05). Comparatively, fetal distress was 
present in 7 of 137 patients (5.196) when the last NST 
was reactive-and in 15 of 47 patients (81.996) when the 
last NST was nonreactive (p < 0.05). There was no 
significant difference in the predictive accuracy of fetal 
distress in labor between the two tests. 

` Fetal distress in labor occurred in 5 of 121 patients 
(4.196).in whom both a reactive NST and the presence 
of FBM were observed in the last test before delivery. 
This combination offerred no significant i improvement 


in predictive accuracy of fetal distress when compared, 


to the reactive NST or the presence of FBM alone. Six 
of 32 patients (18. 790) with a last test that revealed a 
nonreactive NST but with FBM present developed 
fetal distress in labor. The frequericy of fetal distress 
with this combination was significantly greater than the 
frequency observed with the presence of FBM alone 
(p < 0.05). Two of 16 patients (12. 5%) with a reactive 
NST but with FBM absent developed fetal distress in 







Reactive 312 (78. 4%) FBM + 275 (88%) 
FBM - -37 (12%) 
Nonreactive 8E (21.6%) FBM + 58 (67%) 
i FBM ~ 28 (33%) 
398 : 
5 Minute Apgar “Chi 
: square 
P 


179 (95.7%) 8 (4.3%) 


27 (75%) 9 (25%) <0.05 
161 (95.2%) 8 (4.8%) 

45 (83.3%) 9 (16.7%) «0.05 
146 (96.7%) 5 (3.3%) NS 

17 (94.4%) 1 (5.6%) P«0.05t 
- 35 (97.2%) 1 (2.8%) P«0.05t 

10 (55.596) 8 (45.5%) 


P «0.051 


Antepartum test* , 





FBM alone 
FBM-P 153 11 (7.2%) 142 (92.8%) 
FBM-A 31 11 (35.5%) 20 (64.5%) 
Total. 184 22 (12.0%) 162 (88.0%) 

NST alone i A 
NST-R 137 7 (5.1%) 130 (94.9%) 
NST-NR 47 15 (31.9%)+ 3% (68.1%) 
Total ` 184 22 (12.0%) 162 (88.0%) 

Combined NSTIFEM l , l 
NST-R/FBM-P |. 121 5 (4.1%) 116 (95.996) 
NST-R/FBM-A 16 2(125%)t 14 (87.5%) 
NST-NR/FBM-P $2 6 (18.8%)t X 96 (81.2%) 
NST-NR/FBM-A 15 9 (69.0%) + 6 (40.0%) 
Total 184 22 (12.0%) 162 (88.0%) 


: *Last test before delivery. 
tp 0.05. 
tp 0.05 as compared to the normal test alone. 


labor. This combination had a significantly higher inci- 
dence of fetal distress than with a reactive NST alone 
(p « 0.05) Fisher exact test). Finally, 9 of 15 patients 
(60%) with-both a nonreactive NST and the absence of 
FBM on the last test developed fetal distress. The inci- 
dence of fetal distress with. this combination was sig- 


514 Manning et al. October 15, 1979 


Am. J. Obstet. Gynecol. 


Table V. NST/FBM and fetal is and meconium 






Antepartum test* Meconium 





FBM alone 


Present 187 183 (98.0%) 4 (2.096) 175 (93.6%) 12 (8.4%) 
Absent 36 30 (83.3%) 6 (16.6%) 33 (91.6%) 3 (8.4%) 
© NST alone ' 
Reactive 169 167 (99.0%) 4 (2.3%) 159 (94.0%) 10 (6.0%) 
Nonreactive 54 48 (88.9%) 6 (11.196) 49 (91.095): 5 (9.0%) 
FBM INST combined : ' ` ae 
NST-R/FBM-P 151 149 (98.696) 2 (1.495) 143 (94.796) 8 (5.396) 
NST-R/FBM-A 18 16 (88.896) , 2 (11.2%) 16 (88.896) 2 (11.2%) 
NST-NR/FBM-P 36 34 194.4%) 2 (5.6%) 32 (88.8%) 4 (11.2%) 
Ne COREBM Y 18 14 777.796) 4 (22.3% 17 (94:496) 1 (5.6%) 





AGA = Appropriate for gestational age, SGA = sma‘) for gestational age. 


*Last test before delivery. - 


nificantly greater than with any single test alone or 
combination of tests (p « 0.01). 
FBM, NST, and birth weight (Table V). Ten of 253 
: fetuses studied (4.5%) weighed less than the tenth per- 
centile for ‘gestational age. FBM were present on the 
last test in four of these SGA infants and absent in six. 
Similarly, in four of these patients the last NST was 
reactive and in six it was nonreactive. Combined NST 
and FBM results were not helpful in specifically iden- 
tifying the SGA infant since in two fetuses both tesis 
were normal, in two the NST was reactive but with 
FBM absent, in two the NST was nonreactive with FBM 
present, an in four both tests were abnormal. Nonethe- 
less, in 8 of 10 SGA fetuses (80%) at least one test was 
abnormal. Further, in both SGA fetuses that were de- 
pressed at delivery both tests were abnormal. 

FBM, NST, and meconium-stained amniotic fluid 
(Table V). Meconium was present in 15 of 223 patients 
studied (6.7%). No apparent relationship between the 
incidence of meconium and either test or combination 
of tests was observed. 


Comment : 


In separate studies both the NST and FBM have 
been shown to be useful methods for antepartum fetal 
evaluation.'7* In this study where we have measured, 
bot variables in the same patient we note remarkable 
similarities between the predictive accuracy of either 
test. When considered independently, the accuracy of a 
normal test in predicting a normal outcome was statisti- 
cally better than was the abnormal test in predicting an 
abnormal outcome. Further, the combination cf two 
normal tests did not improve the predictive accuracy as 


compared to either normal test alone. Conversely, the , 
combination of two abnormal tests produced a highly - 


significant improvement in the predictive accuracy of: 
an abnormal outcome as ‘compared to a single abnor- 
mal test. The relationship of a, normal and abnormal 


combination of.tests to outcome is intriguing. The 
predictive accuracy of a normal five-minute Apgar 
score with this combination was similar to the accuracy 
of the normal :est alone, but significantly different 
from that of the abnormal test alone. However, the 
incidence of feta distress in labor with the combination 
of a normal and zbnormal test was intermediate, that is, 
significantly less than that observed with a single ab- 
normal test alone but: significantly greater than that 
observed with a single normal test alone. 

“It is apparent that neither test is helpful in spe- 
cifically identifying the SGA infant. In experimental 
models chronic placental insufficiency of sufficient 
magnitude to impair-fetal growth is usually associated 
with normal arterial pH and a small fall in arterial 
pO: A similar mechanism may help to explain the 
relatively high frequency of at least one abnormal 
biophysical test in the SGA fetuses studied. 

The relationsh p between meconium passage and 
fetal distress is weak as the majority of fetuses that pass 
meconium are not acidemic.? Hence it is not surprising | 
that no relationship between either antepartum test 
and the incidence of meconium was noted. 

Overall, these data appear to indicate that the nor- 
mal biophysical test is a more reliable index of fetal 
health than is the abnormal test of fetal compromise. 
The explanation for this observation may be related to 


_the mechanisms responsible for the control of fetal 


biophysical variables. Fetal breathing movements, for 
example, are not random but rather reflect complex 


integrated neurologic controls. In the normal fetus, 


breathing movements are intermittent with periods of 
apnea of up to 108 minutes.® The periodicity of FBM is 
at least in part due to sleep-wake cycles of the fetus.® 
Depression of the fetal central nervous system by 
hypoxemia, acidemia, hypoglycemia, or drugs can re- 
duce or abolish FBM.* !* Thus, whtreas the presence 
of FBM suggests-an intact fetal central nervous system, 
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* the absence of FBM may reflect either normal period- 
icity or central nervous system depression, Continuous : 


or intermittent FBM have been reported in the asphyx- 


asphyxiated primate! or-in the sph yard or dying 
human fetus. 

-Until recently, biophsicdl monitoring of the fetus 
has been largely restricted to heart rate analysis. The 
development.of real time B-mode ultrasound methods 
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The purpose of this prospective study was to etermine whether serial maternal venous hPL 
determinations could identify pregnancies rest Eing in growth-retarded infarts from a selected 


population at presumed high risk for IUGR. Ou~” results demonstrated that mean hPL levels in IUGR 
outcome pregnancies were significantly lower txan normal after 33 weeks’ Jestation. Mean hPL was 
also lower in some pregnancies resulting in no-mal-weight neonates with aonormally low PI or short 


CHL, suggesting that these neonates, despite normal birth weight achieverent, may represent 
previously unsuspected IUGR. (AM. J. OBSTE™ GYNECOL. 135:516, 1979.) 


INTRAUTERINE growth retardation (IUGR) is charac- 
terized by subnormal newborn growth achievement 
most commonly defined by birth weight (BW) c~teria, 
such as BW «2,500 gm at term and below the third 
percentile for gestational age. These low-birth--reight 
(LBW) and growth-retarded neonates display ma. tiple 
abnormal growth characteristics, including reduced 
ponderal indices (PI) (PI = BW x 100 + crown = heel 
length [CHL}*), short CHL, and small head cir- 
cumferences (HC). 2 Newborn infants with nmal 
BW achievement may also demonstrate these abn =rmal 
growth characteristics" * and have been referred to as 
non-LBW IUGR.? Whether non-LBW IUGR imants 
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have increased perinatal risks similar to those of LBW- 
IUGR infants will require further study to determine. 
Additionally, routine diagnostic indices, including re- 
duced fundal growth, reduced maternal weight gain, 
and low estriol excretion, while predictive of LBW 
IUGR outcome, have not proved predictive of non- 


- LBW IUGR outcome.? Further studies are necessary to 


clarify abnormal intrauterine growth characteristics 
that result in either LBW or non-LBW IUGR outcome. 

An association of low maternal human placental lac- 
togen (hPL) levels in LBW IUGR has been reported as 
early as 28 to 32 weeks’ gestation,’ and has been found 
even more frequently after 36 weeks’ gestation.’ On the 
other hand, no obvious obstetric abnormality could ac- 
count for low hPL levels in 40% of cases in one study. 
Furthermore, Spellacy, Buhi, and Birk? have shown 
that low peripheral hPL concentrations occur in 1 to 
2% of normal pregnancies. These cases might repre- 
sent non-LBV/ IUGR. 

Low hPL rray be predictive of antepartum fetal dis- 
tress or asphyxia.*? Spellacy, Buhi, and Birk® have 
demonstrated significant reduction,in perinatal mor- 
tality rates by preventing fetal deaths predicted by low 


0002-9378/79/2005 164 06$00.60/0 © 1979 The C. V. Mosby Co. 


Volume 135 
Nuniber 4 


* Table I. Newborn growth achievement in normal 
and IUGR groups 





No. of patients 29 26 15 

BW « third percentile 0 u H 0 

PI between third and 0 6 2 4 
tenth percentile 

PI < third percentile 0 13 4* 9 

CHL « third percentile 0 9 "t 2 

GA = 37 weeks 25 18 5 13 


*One fetal death at 28 weeks (FDIU). 


tTwo newborn infants also characterized by PI < third per- 
centile and PI < tenth percentile. 


hPL levels. Analysis of their retrospective fetal death 
study demonstrated that two thirds were LBW and 
many of these pregnancies demonstrated low maternal 
hPL prior to fetal death in utero (FDIU).? 

The purpose of this study was to determine whether 
maternal hPL levels might correlate with either LBW 
or non-LBW ZUGR and thus serve as a clinical indi- 
cator of abnormal intrauterine growth. 


Methods 


Fifty-five singleton pregnancies were selected from 
our outpatient obstetric clinic to be included in this 
study. All were between 15 and 34 weeks’ gestation and 
at risk for IUGR based on antenatal complications, past 
obstetric performance, or chronic maternal medical 
illnesses.” - 


These pregnancies were followed antenatally with 


three or more serial maternal venous hPL samples. 
Forty-seven hPL samples from the normal growth 
group, matched with sonographic biparietal diameter 
(BPD) measurements within 8 davs of blood sampling 
were used to construct a normal hPL curve and pair- 
matched BPD growth curve. Three matched hPL and 
BPD: values represent averages of duplicate studies. 
Ninety-one serial hPL samples and 61 sonographic 
BPD studies (r.ot paired) were available from 26 IUGR 
pregnancies. Twenty-eight hPL values and one sono- 
graphic BPD study in the IUGR group represent aver- 
ages of duplicate samples. Seven normal and four 
IUGR pregnancies were excluded from the study due 
to incomplete records. 

HPL was measured by a modified technique of 
Schalch and Parker, iodinated by the method of 
Greenwood, Hunier, and Glover, as previously re- 
ported.!! All plasma samples were frozen immediately 
at —4? C until the assays were performed. 

Newborn growth achievement was determined by 


- 
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SONOGRAPHIC BPD (cm) 


4.0 





3.0 


8.0 


7.0 


6.0 


-5.0 


4.0 


hPL (ng/ml) 


3.0 


2.0 





poppe —À 
I7-20 21-24 25-28 29-32 33-36 37-40 
GESTATIONAL AGE IN WEEKS 


Fig. 1. Above: Mean sonographic BPD in the normal growth 
group (closed circles) is compared to the IUGR group (open 
circles), analyzed by 4 week gestation intervals. Below: Mean 
maternal hPL concentration in the normal growth group is 
analyzed by 4 week gestation intervals and pair matched to the 
normal BPD growth curve. Forty-seven hPL samples were 
drawn within 8 days of sonographic BPD measurements. 
Mean maternal hPL concentrations (not pair matched) in the 
IUGR group were compared to the normal growth group. 
Horizontal bars represent +2 S.E. about the mean. The stip- 
pled area represents +2 S.D. about the normal mean. Sample 
size in the normal growth group at any gestational interval 
ranged from 5 to 13. Sample sizes in the IUGR group at any 
gestation interval ranged from 9 to 20 for hPL values, and 6 to 
18 for BPD values. *p « 0.05; **p « 0.02. 
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Table II. Maternal hPL in IUGR groups compared. to normal (mean + S.E.) 












No. of 
patients 





Normal 29 1.95. 


17-20 w& 21-24 wk 25-28 wk 29-32 wk 33-36 wk 






hPL (ugimi) by gestation intervals 


2590.29 3.55: 0.25 4.38 € 6.24. 5.714032 5.19 x 0.21 
n=2 n=6 n= 1] n= 13 n= 10 n=5 
IUGR ' 96 1.66 +0.16 229 :€0.17 2.96 +0.29 4094024 4.65 — 0.23 4.12 = 0.26 
n=9 n= 15 n= 16 n= 20 n= 19 n= 12 
(p < 0.02) (p < 0.05) 
(a) LBW 11 1.38 233+0.33 2.562042 4.03. 0.89 443+025 8,94 € 0.81 
n=3 n=6 n= 8* n=9 n=6 n=5 
(p < 0.05) (p < 0.02) (p < 0.02) 
. (b) Non-LBW (PI < tenth 15 . 179 x-0.21 227+0.19 3.354036 4.13 - 0.31 4.75 :: 0.32 4.24 € 0.41 
percentile; CHL < n=6 n=9 n= 8 n-ll n= 13 n=7 
third percentile) (p < 0.05) 
(c) Non-LBWt (PI < 11 1.54 209+0.17 2.99 0.25 3.69 £0.93 4.16+0.17 8.75 € 0.81 
' third percentile; | n=4 n=7 n=6 n=8 1 nz9 n=5 
CHL < third per- : (p < 0.001) (p « 0.01) 


centile) 





* Includes onehPL value of 0.35 ug/ml drawn within 1 week preceding fetal deatk at 28 weeks. 


TPI between third and tenth percentile excluded (four ases). 


pediatric assessment within 72 hours of birth and was 
used to categorize pregnancies into normal growth and 
retarded growth (IUGR) groups.? Twenty-nine preg- 
nancies comprised the normal growth group, with 
neonates demonstrating BW between the third and 
ninety-seventh percentiles, PI between the tenth and 
ninetieth percentiles, and CHL above the third per- 
centile. Twenty-six pregnancies comprised the IJGR 
outcome group, with neonates demonstrating PI keiow 
the tenth percentile and/or CHL below the third. per- 
centile. Eleven of 26 IUGR infants were LBW ard 15 
were non-LBW. Growth achievement was based 07 the 
Kansas Intrauterine Growth Standards described by 
_ Miller and Hassanein,” corrected for gestational age 
and sex, 

` Gestational dating for factors assessed in this -tudy 
was determined by averaging (1! best obstetric esti- 
mate, including examination-verified menstrual cata 
and fetal heart audibility criteria, and (2) sonographic 
cephalometry prediction. One patient (IUGR) did not 
have sonography performed. 

Students t test was used for statistical analyses 


Results 


. The frequencies of abnormal newborn growth char- 
acteristics are presented in Table I according to the 
normal growth group and the IUGR group, which is 
' further subdivided into LBW and non-LBW. Eoth 
LBW and non-LBW groups were composed of newkorn 
infants demonstrating PI between the third and tenth 
percentiles, very low PI, below the third percentile, and 
short CHL, below the third percentile. 

Gestational dating characteristics. Mean sono- 


graphic BPD in the normal growth groups was ana- 
lyzed at 4 week :ntervals and demonstrated progressive 
increase in the BPD (Fig. 1, above). Similar BPD 
growth achievement was seen in the IUGR group, with 
the exception of the 21 to 24 week interval, where 
mean BPD was significantly less than normal (p < 
0.05). Mean BFD in both LBW and non-LBW groups 
tended to be lower than that of the normal growth 
group, but no significant differences from normal 
could be documented where sufficient studies allowed 
analyses. In general, our gestational dating method 
appeared comparable between normal growth and 
IUGR groups. . i 

hPL characteristics. The relationship between in- 
creasing mean 4PL values paired to BPD growth in the 
normal growth group is demonstrated in Fig. 1, below. 
In comparison. niean hPL values in IUGR were sig- 
nificantly lower than normal after 33 weeks. This rela- 


‘tionship of significantly lower mean hPL values after 33 


weeks was confirmed in LBW IUGR (Fig. 2). The lower 
hPL at the 25 to 28 week interval was due to one ex- 
tremely low value of 0.35 ug/ml drawn within 1 week 
preceding fetal death at 28 weeks’ gestation. Mean hPL 
values in the non-LBW IUGR group were significantly 
lower than normal at the 33 to 36 week interval but not . 


.at the 37 to 40 week interval (Table II). No significant 


differences in mean hPL levels would be demonstrated 
between LBW and non-LBW IUGR groups. 
Subgroups of non-LBW neonates were therefore 
analyzed to identify those abnormal newborn growth 
characteristics significantly associated with low mater- 
nal hPL mear values. The non-LBW subgroup (11) 
characterized by very low PI, below the third per- 
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Fig. 2. Mean maternal hPL concentration in the LBW (A) 
IUGR group is compared to the normal growth group (e). 
Horizontal bars represent +2 S.E. about the mean. The stip- 
pled area represents +2 S.D. about the normal mean. Sample 
size in the LBW group at any gestational interval ranged from 
5 to 9. *p < 0,035; **p < 0.02. 


centile, and short CHL, below the third percentile, was 
associated with mean hPL values significantly lower 
than normal after 33 weeks (Fig. 3). The four cases 
characterized by PI between the third and tenth per- 
centiles were responsible for the higher mean hPL val- 
ues noted in the total non-LBW IUGR group. There- 


fore, significantly low hPL mean values were associated ' 


with non-LBW IUGR only when the newborn infants 
demonstrated very low PI and short CHL below the 
third percentile. Furthermore, significantly low hPL 
mean values were neither specific for LBW IUGR nor 
diagnostic of all neonates with abnormal growth char- 
acteristics. 

Comparative birth weights and placental weights. 


Mean term birth weights (between 37 and 41 weeks" 


gestational age! were significantly lower than normal in 
LBW and non-LBW IUGR groups (Table III). This 
suggests a common characteristic in both IUGR groups, 
in that non-LBW neonates with other abnormal growth 
characteristics also tended to have lower birth weights 
than normal, albeit significantly greater than the LBW 
IUGR group. Mean term placental weight (including 
cord and membranes) was significantly lower than 
normal in LBW* IUGR, but not the total non-LBW 
IUGR group. Among the non-LEW IUGR subgroup 
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Fig. 3. Mean maternal hPL concentration in the non-LBW (a) 


. IUGR subgroup of newborn infants with very low PI < 3 per- 


centile and short CHL < 3 percentile is compared to the nor- 
mal growth group (e). Horizontal bars represent +2 S.F. 
about the mean. The stippled area represents +2 S.D. about 
the normal mean. Sample size in the non-LBW IUGR sub- 
group at any gestation interval ranged from 5 to 9. *p < 0.01; 
**p < 0.001. 


demonstrating very low PI and short CHL below the 
third percentile, mean term placental weight was sig- 
nificantly less than normal. Therefore, significantly low 
mean term placental weights appeared to be a common 
characteristic of both the LBW IUGR and the non- 
LBW IUGR subgroup associated with low hPL mean 
values. i 


Comment 


A significant trend toward low hPL mean values in 
IUGR pregnancies was established as early as 33 weeks, 


: but was clearly not significantly lower than the normal 


population (below 2 S.D. of the normal mean) until the 
pregnancies exceeded 37 weeks’ gestation. (Fig. 1). 
Conversely, normal outcome pregnancies considered 
at risk for IUGR prospectively could be differentiated 
from IUGR outcome pregnancies as early as 33 weeks 
based upon hPL. Similar observations have been made 
by Saxena, Emerson, and Selenkow.* Mean hPL was 
not significantly lower than normal in the preceding 29 


.to 32 week interval among prematurely delivered 


IUGR pregnancies between 30 and 36 weeks. 
Our results further suggest that LBW alone as a 
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Table III. Mean birth weights and placental weighs mIUGR oe to normal (mean + S.D.) 





No. of — Premature Term placental Premature pla- 
patients “erm BW (gm) BW (gn)* wt. (gm) cental wt. (gm* . 
Normal : | 8,2734 + 309.6 2, 245 + 490.9 ` 592.6 + 128 m 478.8 + 119.8 
o= 25 n=4 n= 25 n=4 
IUGR 25 2,351." + 260.2 1,719.3 + £41.4 489.4 + 131.5 415.3 + 111.4 
i n= 18 : ES n -— 18 n=7 ^ 
: (p < 0.001) : (p < 0.02) 
(a) LBW : 10 2,622 + 58.2 1,817 + 251.1 459 + 56.6 393.4 + 117.1 
i 41-75 n-h n=5 n=5 
(p < 0.001) : (p € 0.05) 
(b) Non-LBW (PI < tenth .percen- 15 2,74) + 253.71 501.2 + 151.3 
tile; CHL < third percentile) 1- 13. n= 13 
(5 x 0.001) 
(c) Non-LBW¢ (PI < third percen- 11 2547.2 + 180.91 443.9 + 128.1 
tile; CHL « third percentile) az9 n=9 
i . f Y (2 < 0.001) (p < 0. 01) 


*FDIU at 28 weeks excluded from analyses. 
tSignificantly greater than LBW (p < 0.025) 


tPI between third and tenth percentile excluded (f+ ur Pise 


criterion for IUGR does not account for many 


growth-retarded newborn’ infants with normal BW ` 


achievement. LBW IUGR and non-LBW JUGF rew- 
born infants with very low PI and short CHL bel tae 


third percentile demonstrated similar and sigrafizznt : 


associations with low hPL mean values (Fig. :) and 
lower mean term placental weights (Table III). Addi- 
tionally, mean term BW was significantly lowe -han 
normal in the non-LBW IUGR group, despite ro-mal 
birth weight achievement. These evidences of re. azded 
growth characteristics associated with non-LBW IUGR 
neonates support our hypotheses that normal EW 
neonates with other abnormal anthropomor phi char- 
acteristics may be growth retarded. 

However, all non-LBW IUGR neonates were not 
identified by significantly lower hPL mean vaues or 
mean term placental weights. The inclusion cf four 
neonates characterized by PI between the thi-d. znd 
tenth percentiles in the total non-LBW group ves re- 
sponsible for the higher mean hPL. values noted after 
33 weeks and the larger mean term placental wright in 
this group. These four neonates were less growth re- 
tarded than the very low PI and short CHL beov the 
third percentile non-LBW subgroup, based br. an- 
thropomorphic characteristics, but they were. “ict ab- 
normal as inferred from hPL characteristics. Larger 
studies will be necessary to determine the per natal 
significance of non-LBW IUGR, as well as ‘he sig- 
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Insulin and placenta: Degradation ‘and stabilization, . 
binding to microvillous membrane receptors, and 


amino acid uptake 


RICHARD B. STEEL 
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CARL H. SMITH 


St. Louis, Missouri 


Human placenta possesses insulin receptors, yet whether insulin affects uptake of substrate or 
other placental functions is still controversial. A potential problem in the study of this issue is 
degradation of insulin by placental tissue. We fa rd insulin degradation to be rapid and temperature 
dependent. At 10 mU/ml and $7? C, 40% becam» trichloroacetic acid soluble within 15 minutes. 
Degradation was.decreased by preincubation of issue, followed by change of medium and by 
addition of 0.5% td 2.0% bovine albumin. Recertz assay with isolated microvillous membrane, 
which bound insulin with the characteristics of kxcwn target tissues, demonstrated biologically active 
insulin (5 to 6 mU/ml) to persist under incubatio- zonditions. The presence of insulin did not 
influence the uptake of amino acids.by thie three reutral amino acid transport systems of the human 
placenta. Thus the transport of an essential feta nutrient is apparently independent of fluctuations in 
maternal insulin with dietary carbohydrate intake and disease. (AM. J. OBSTET. GYNECOL. 135:522, 


1979.) 


Human placenta possesses receptors for insvrka' ^? 
with specificity and concentration dependence sailar 
to the receptors of known target tissues such as fet and 
liver cells. These placental insulin receptors have zeen 
demonstrated to be located in the microvillous mem- 
brane of the syncytiotrophoblast,^ * where ther may 
interact with insulin in the maternal circulation De- 
spite the knowledge of the existence of placenta insu- 
lin receptors, the question of whether or not i-sulin 
affects amino acid transport or other placental Zinc- 
tions is not yet resolved. l 

In many, but not all, tissues, insulin increas= the 
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uptake of amino acids as well as glucose.? As reviewed 
recently,? the uptake of amino acids is enhanced in 
liver parenchymal cells," skeletal muscle, heart, dia- 
phragm, uterus, thymocytes, fibroblasts, and hepatoma 
tissue culture cells, but not in chondroblasts or peri- 
toneal macrophages. In the placenta, controversy per-' 
sists concerning insulin's effects upon the uptake of 
amino acids.7 Dancis and colleagues reported in- 
creased uptake in human but not in guinea pig pla- 
centa." Litonjua and associates however, did not ob- 
serve any effect of insulin upon a-aminoisobutyric acid 
(AIB) uptake in human placenta. Since the regulation 
of placental amino acid uptake by insulin would pro- 
vide a mechanism by which a maternal hormone can 
influence the supplv of amino acids to the fetus, the 
resolution of this controversy will provide important 
information on the control of fetal nutrition. 

A potential problem in the study of insulin effects 
upon placental functions is degradation of the hor- 
mone. Human placenta is known to exhibit rapid, vig- 


. orous insulin degradation, ? similar to the process in 


leukocytes, '? hepatecvtes,® and fat cells.” A recent Te- 
view attributed much of the diffic&lty in establishing 
insulin effects on placenta to in vitro degradation of the 
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hormone.” Perhaps for this reason extremely high 


concentrations of insulin have frequently been used in , 


placental studies. However, biologically active insulin 
has not been measured during incubation with placen- 
` tal tissue, and it is not clear that the hormone persisted 
throughout the experimental period. 

This paper describes the magnitude of insulin deg- 
radation, by placental villous tissue in vitro and condi- 
tions which enhance the stability of insulin. The persis- 
tence of active insulin throughout the incubation was 
demonstrated by a receptor assay, with an isolated 
microvillous membrane preparation." ?? Since bio- 
logically active insulin was known to be present, the 
effect of the hormone upon the three neutral amino 
acid transport systems of human placenta?? could be 
studied. 


Material and methods ' 


` Material. Porcine insulin was the gift of Dr. R. 
Chance of Eli Lilly & Co., Indianapolis, Indiana. Stock 
insulin was dissolved in 0.1M HC1 and diluted to the 
desired concentration with 0.196 bovine serum albumin 
(BSA). BSA (Fraction V) was obtained from Nutritional 
Biochemical, Cleveland, Ohio, and Sigma Chemical 
Company, St. Louis, Missouri, and was determined to 
be free of insulin-like activity by immunoassay and the 


lack of stimulation of glucose oxidation in adipocytes. l 


25] insulin was either obtained from’ New England 
Nuclear, or prepared by a modification?* of tlie chlor- 
amine-T method.” All other radioactive compounds 
were obtained from New England Nuclear. Earle's bal- 
anced salt solution and penicillin were obtained from 
Microbiological Associates, Walkersville, Maryland. 


Amino acids and other substances were obtained from . 


Sigma Chemical Company and other commercial 
sources. Buffered solutions used in membrane vesicle 
preparation were Krebs- -Ringer phosphate buffer 
(KRP) and 50 mM PO,KRP. KRP contained (in mil- 
limolar concentration): NaC1, 130; Na;HPO,, 10; KC1, 
4.2; MgSO,, 1.2; CaCl, 0.75, adjusted to'a pH of 7.4 
with phosphoric acid.” The 50 mM PO,-KRP con- 
tained (in millimolar concentration: NaCl, 80; 
Na;HPO,, 50; KCI, 4.2; MgSO,, 1.2; CaC1,, 0.75, ad- 
justed to a pH of 7.4 with phosphoric acid. 

Degradation studies. 

Tissue incubation. Villous tissue fgméntà were cut 
from human term placenta and transferred to Earle's 
balanced salt solution (EBSS) (gassed with a mixture of 
5% CO, and 95% 02, pH 7.4), containing penicillin G 
(100 U/ml), streptomycin (100 ug/ml), and glucose (3 
gm/l). The tissug in 2 gm portions was transferred to 
50 ml flasks containing 30 ml EBSS and inhibitor to be 
tested. Inhibitors used were BSA (0.5% to 4%), soybean 
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trypsin inhibitor (238 ug/ml), aprotinin (100 U/ml and 
1,000 U/ml), p-aminobenzamidine (5 mM and 10 mM), 
p-tosyl-L-arginire methyl ester (10 mM), and phe- 
nylmethyl-sulfonylfluoride (0.5 mM). Control flasks 
contained medium and inhibitors but not tissue. Flasks 
were shaken at either room temperature (19? to 23? C) 
or 37° C. In some experiments, the tissue was incubated 


in EBSS 2 hours at 37° C, then rinsed and transferred 


to fresh medium prior to the addition of insulin. 
Trichloroacetic acid (TCA) precipitation. V5]-insulin was 


.added to each flask to give a final concentration of 


either 10 or 100 mU/ml. Duplicate 100 ul aliquots were 
taken immediately from the control flasks and counted 


.to determine the total radioactivity in the incubation 


medium. Single 500 ul aliquots were then taken period- 
ically from the incubation flasks and added to 100 ul of 
10 mg/ml BSA (or, when the incubation mixture con- 
tained BSA, to 100 pl water). TCA was then added toa 
final concentration of 0.6M. The samples were incu- ' 
bated at 4° C for 3 to 5 hours and then centrifuged 15 
minutes at 1,200 g at room temperature. Aliquots (200 
pd) of the supernatant were countéd and the percent- 
age of soluble radioaċtivity was calculated as counts per 
minute per milliliter of supernatant divided ‘by total 


counts per minute per milliliter of medium, 


Receptor assay. Placental microvillous membrane ves- 
icles were prepared by gentle swirling of the villous 
tissue in KRP at 4° C for 30 minutes, followed by dif- 
ferential centrifugation?” ?? Membrane vesicles were 
resuspended in 50 mM PO,-KRP. Protein determina- 
tion was performed spectrophotometrically with crys- 
talline bovine albumin as the standard.”” 

The receptor assay was performed at pH 7.4 in a 


‘volume of 400 ul in 10 by 75 mm glass test tubes by a 


modification of the procedure described by Posner and 
Guyda.** All samples and standards were measured in 
duplicate. The assay mixture contained 100 ul insulin 
standard (1 mU/ml to 20 mU/ml) in EBSS containing 
296 BSA (or an equal volume of tissue incubation 
medium), 100 ul 50 mM PO,-KRP containing 2% BSA, 
100 ul "?5Linsulin (0.004 &Ci/ml) in 50 mM PO,KRP 
containing 0.1% BSA, and 100 ul membrane homoge- 
nate (80 to 100 ug protein). When tissue incubation 
medium samples (EBSS containing 0.5% BSA) were 
assayed, 50 mM PO,KRP containing. 4% BSA was 
substituted for 50 mM PO,-KRP containing 2% BSA as 
described above, tokeepa final BSA concentration of 1%. 

The assay mixture was incubated 18 hours at 4° C 
with shaking. Incubation was terminated by the addi- 
tion of 2 ml cold KRP with 0.1% BSA and centrifuga- 
tion at 4° C for 45 minutes at 5,100 g. Preliminary 
studies showed this procedure to sediment the same 
amount of protein as 20 minutes of centrifugation at, 
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Fig. 1. Time course of insulin degradation during incubz-zon 
at 37? C with placenta! villous tissue. !I-insulin was incubated 


at concentrations of either 10 mU/ml or 100 mU/mi in EES3S. - 


Insulin was incubated at 10 and 100 mU/ml without tissue zs a 
control, Incubation medium was periodically sampled ard al- 
bumin was added prior to precipitation with TCA. As =m- 
onstrated by the increase in soluble radioactivity, degradazon 
is rapid and extensive. i 


100,000 g. Bound radioactivity was not diminished by 
an additional 45 minutes of incubation after add-tion 
of cold KRP, demonstrating that dissociation woulc not 
occur during the centrifugation. Specific binding ras 
determined by subtraction of binding in the pres=rce 
of 42 mU/ml unlabeled insulin from total binding. — 
Transport studies. Villous tissue fragments from 
human term placentas were preincubated* two hours 
‘in EBSS containing 0.5% BSA, either in the presen= or 
in the absence of 10 mU/ml insulin. After preina- da- 
tion the tissue was rinsed in EBSS and transferred to 
fresh EBSS containing 0.5% BSA for incubation with 
?H-labeled amino acids and “C-inulin. Insulin. was 
added 30 minutes prior to amino acid substrate aidi- 
tion, for single-time incubation or 60 minutes pri-r to 
substrate addition for time-course incubation. ‘To mea- 
sure insulin concentration, 100 ul aliquots of medi im 
were taken, at the start and termination of tissue xcu- 
bation, added.to 100 ul 50 mM PO,-KRP with 4% 23A, 
and frozen for later assay. Tissue was incubatec 30 
‘minutes with “C-inulin to calculate water distribu -3on. 
From this distribution, the ratio o7 intracellular artino 
acid radioactivity to medium radioactivity was cezer- 
mined.? The incubation and processing of tissue and 
the determination of substrate uptake followed p-zvi- 
ously published procedures of this laboratory.”* ?' 


' 


*Incubation of the tissue in vitro prior io uptake mea- 
surements has been termed preincubation.” During bo the 
preincubation and incubation tissue concentration wa. ap- 
proximately 3.5 gm/100 ml medium. ^ 
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Fig. 2. Effect of ESA upon insulin degradation during incu- 
bation with placental villous tissue at 37° C. "5I.insulin (10 
mU/ml) was incubated with placental villous tissue in EBSS, 
both with and without 1.4% BSA. A substantial reduction in 
degradation was obtained by addition of BSA, 


For rat diaphragm ‘incubation male Sprague-Dawley 
rats (70 to 110 gm) were killed by decapitation, and 
intact hemidiaphragms were paired between insulin 
and control flasks. Procedures for incubation were 
exactly the same as described above for placental tissue. 
Preincubation aad incubation flasks contained 15 ml of 
medium and ore hemidiaphragm. 


Results 

Insulin degradation and stabilization—TCA pre- 
cipitation assay. Insulin degradation by placental vil- 
lous tissue was rapid and extensive. During incubation 
with 10 mU/ml, at 37° C, soluble radioactivity rose to 
4096 within 15 minutes and reached a plateau of 7596 
by 120 minutes (Fig. 1). At higher insulin concentra- 
tions the soluble fraction increased more slowly but ap- 


‘proached the seme plateau. Degradation was tempera- 


ture dependen:. At room temperature (19° to 23° C) 
the value was initially one third that at 37° C, but in- 
creased linearly for a longer period. 

A number of inhibitors were tested for their effect 
upon insulin degradation by placental tissue. Neither 
phenylmethyl-sulfonylfluoride, aprotinin, p-tosyl-L-ar- 
ginine methyl ester, soybean trypsin inhibitor, nor 
p-aminobenzamidine consistently decreased the rate of 
degradation. Pegradation was decreased, however, by 
BSA in high ccncentrations (0.5% to 4%, w/v) (Fig. 2). 
Addition of BSA to the incubation medium diminished 
degradation by 25% to 30% (calculated after correction 


.for the control value). ` 


The observation of a plateau of insulin degradation 
suggested that in vitro incubation of tissue prior to the 
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addition of insulin would decrease degradation. Iricu- 
bation of tissue for 2 hours, followed by change to fresh 
medium, did show a further decrease in degradation 
(Fig. 3). 

Insulin degradation and stabilization— receptor as- 
say. In order to use these conditions to study transport, 
it was necessary to demonstrate that biological activity 
was preserved during incubation. Accordingly, we de- 
veloped a receptor assay, using an isolated human pla- 
cental microvillous membrane preparation.?^ ?? A 
dose-response curve (Fig. 4, A), derived for each assay, 
was used to calculate medium insulin concentrations. 
The membrane preparation used in the assay bound 
419 uU (2.75 x 107 moles) of insulin per milligram of 
protein at a concentration of 500 wU/ml (3.34 x 


10-9M), and 657 uU (4.39 x 107 moles) of insulin per : 


milligram of protein at a concentration of 2,500 #U/ml 
(1.67 x 1078M). Scatchard analysis?" of data from the 
dose-response curve yeilded a biphasic or curvilinear 
plot (Fig. 4, B). For purposes of comparison with other 
insulin-binding studies, two apparent binding con- 
stants were calculated* with values of 6.9 x 108M-' and 
1.3 x 103M"). 
By means of this receptor assay, we measured the 
concentration of active insulin during preincubation 
and incubation with 10 mU/ml under conditions of 
transport studies. Assay of incubation medium from 
four placentas showed 2.8 to 4.3 mU/ml remaining 
after 120 minutes of preincubation and 5.0 to 7.0 
mU/ml after 60 to 90 minutes af subsequent incuba- 
tion. These results demonstrated that the incubation 
conditions maintained the presence of active insulin 
and thus permitted studies of effects of the hormone 
upon placental functions. l : 
Transport. Transport studies were performed with a 
preincubation period prior to addition of amino acids 
as described in “Methods.” Insulin was present either 
during both the preincubation and incubation periods 
or solely during the incubation period. To study effects 
upon the “A” transport system, a-aminoisobutyric acid 
(AIB) uptake was measured over a 30 minute time 
course (Fig. 5), and uptake of proline, glycine, and AIB 
was measured at 30 minutes (Table I). None of these 
uptake measurements was affected by the presence of 
insulin during either the incubation or preincubation 
periods. The “L” and “ASC” transport systems were 
studied using phenylalanine and alanine, respectively 


*Many investigators would interpret such a curvilinear 
binding plot as an indication of negative cooperativity?? rather 
than an indicaton of two classes of receptors with distinct 
binding constants. That concept would interpret the data in 
terms of a single class of receptors with decreasing affinity as 
increasing amounts of insulin are bound to the receptor. 


Insulin and placenta 525 


too} 


sof 


NO PREINCUBATION 







2 HRS PREINCUBATION 


CONTROL 


20 (NO TISSUE) 


SULUBLE RADIOACTIVITY (PERCENT) 





— — 





Lade 1 E MEN COEUR PEUT ane 
o 40 80 120 160 
INCUBATION TIME (MIN! 


Fig. 3. Effect of preincubation (incubation prior to the addi- 
tion of ![.insulin[10 mU/ml]) upon degradation of the hor- 
mone during incubation with placental villous tissue at 37? C. 
Insulin was added either at the start of préincubation or after 
an initial 2 hour, incubation of villous tissue and transfer to 
fresh medium. Incubation medium was EBSS with 2% BSA. 
Incubation of tissue prior to addition of insulin further de- 
creased degradation of the hormone. 


(Table I. The single-time incubation periods of 8 
minutes for phenylalanine and 20 minutes for alanine 
were chosen after preliminary study of the time courses 
of uptake. In order to measure only “ASC” uptake, in 
alanine incubations, the transport activity of the “A” 
and “L” systems was inhibited with AIB and phenylal- 
anine. We did not observe any significant changes in 
uptake due to the presence of 10 mU/ml insulin with 
any of the amino acids tested. Two modifications of 
incubation procedures were examined: omission of cy- 
clohexamide from the incubation medium and omis- 
sion of the preincubation of tissue prior to addition of 
insulin and substrate. Neither resulted in any consis- 
tent or appreciable stimulation of AIB transport by in- 
sulin. Rat diaphragm, a tissue known to be responsive 
to insulin, was incubated following the same proce- 
dures as were used in our original experiments with 
placentas. In contrast to the results with human placen- 
tal villous tissue, the transport of AIB was increased 
58% + 15% (n = 4, p < 0.02) and 60% + 14% (n = 7, 
p < 0.005) by 10 and 100 mU/ml insulin. 


Comment 

In spite of previous in vitro investigations, the ques- 
tion-of whether insulin affects placental transport and 
other metabolic functions is still unresolved, 12715. 2179 
The difficulties in resolving this question may have re- 
sulted from several factors: (1) variability of incubation 
conditions, some of which may have been inappropri- 
ate for study of transport; (2) the use of extreme insu- 
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Fig. 4. 4: Dose-response curve for the receptor assay—effect of increasing concentrations of un- 
labeled insulin upon the binding of '*-i>sulin to an isolated human placental microvillous mem- 
brane preparation. Concentration of ""*1-irsulin was 24.3 uU/ml (1.72 x 107M). Assay incubation 
period was 18 hours at 4° C. Counts per minute due to nonspecific binding were determined by 
incubation with 42 mU/ml (2.78 x 107M3 unlabeled insu.in. This was subtracted from total counts 
per minute to yield specifically bound zoar.ts per minute. Concentrations of unlabeled insulin are 
expressed in microunits per milliliter ard x- parentheses as 107?M. B: Scatchard analysis of data from 
A (plot of bound/free 'I-insulin as a furction of insulin bound to human placental microvillous 
membrane). Two apparent binding afin:ry constants were calculated with values of 6.9 x 108M^! 


and 1.3 x 108M-1, 


lin concentrations, and (3) degradation of insulzn cur- 
ing incubation and the failure to establish biolegxzlly 
active hormone was actually present throughcut the 
` experiment. In this study we used well-establisL.ed in- 
cubation procedures to evaluate the previousl- d=m- 
onstrated three neutral amino acid transport sys eire of 
human placental tissue.?? The.insulin preparaticn used 
„was known to be free of contaminating hormon-s. The 


concentrations during incubation, although well above 


‘physiologic levels, were substantially lower than those 


of rrany previous studies. Conditions were developed 
to minimize degradation, and the preservation of bio- 
logical activity during incubation was demonstrated by 
receptor assay. The careful selection of experimental 
conditions made possible controlled investigation of in- 
sulir. effects upon amino acid transport systems. 


à 
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Table I. Effect of insulin (10 mU/ml) on amino acid uptake* 







Transport system 
: / ut 


"ASC" 


4 ge 8.60 +0.46 ` 5.525 0.20. 


; 3.56 + 0.19 1.92 + 0.13 2.50 + 0.09 
—+ 3 9.37 +0.26 | 5.34 X 0.17 |^ | $.88x0.12 - 1.87 + 0.14 2.61 + 0.10 
-- : 8.61 + 0.36 5.23 + 0.08 3.84 + 0.2 1.89-* 0.11 2.54 € 0.11 
Insulin/control 2 : i Uf eed PUE 2. 
(tC) 1.00 + 0.05 105+0.03 , | 0.98 € 0.07 1.01 + 0.02 0.98 + 0.02 
(-+)(--} . 1.07 + 0.08 1.02 + 0.03: ~ 1,02 + 0.64 1.00 + 0.04 1.03 + 0.04 
Insulin-control uz We oA M ; e . 
(+4+)-(--) . '' 0004050 |, 0.304014 ..-0.28 + 0.26 0.02 + 0.04 . 0.04 + 0.05 
1 (-4)-(--) C ^ 0.76 + 0.35 0.11 £0.15 «. 0.05 £0.18 0.01 + 0.08 :0.07 + 0.10 


*Villous tissue was incubated at 37° C in EBSS with 0.5% BSA for a 2 hour preincubatzon and transferred to fresh medium for 
uptake measurements. Insulin (10 mU/ml) was either absent (~,—) or present during uptake measurement (—,+) or during both 
preincubation and uptake measurement (+,+'). AIB, Pro, and Gly uptakes were measured at 30 minutes. Substrate concentrations 
were 0.05 mM. Ala and Phe uptakes were measured at 20 minutes and 8 minutes, respectively. Substrate concentrations were 
0:01 mM. In order to measure only "ASC" uptake in Ala incubations, 12.5 mM AIB and Phe were used to inhibit the "A" and "L^ 


»' concentration of am:no acid in intracellular water 
„transport systems respectively. Uptake was calculated as: E amio . The lack of effect 


, . concentration of amino acid in medium 
of insulin upon uptake is demonstrated by both ratio and’ difference calculations. All values are the means + SEs of measurements 
with five placentas. n 





* Initial studies showed that insulin degradation by 
placental tissue is rapid and extensive,:and therefore 
stabilization of the hormone is necessary tó properly 
evaluate its influence on metabolism. Degradation was _ 
slower at room temperature than at 37° C. However, ` 
transport of amino acids, and the: increase of such 
transport with preincubation, were also substantially 
slower and, therefore, it is desirable to be able to incu- 
bate at 37° C. A variety of proteolytic inhibitors were 
ineffective in limiting ‘degradation. BSA, however, i in 
relatively high concentrations, did substantially slow." | 
degradation. A further decrease was produced by 2 .- 


r: » x 


e 
T 


| CONCENTRATION RATIO 
S 





m 


ES > 
yp ro ed 





E : : ; . dE 5 . 16 ` 20. 30 
hour preincubation of tissue; followed by change to . , © > INCUBATION TIME (MIN) 


fresh medium, prior to insulin addition, similar to re- 
sults. reported by Litonjua."? Using these. measures, 
conditions were developed- which maximized ‘insulin’ 


Fig. 5. An example of effects of insulin (10 mU/ml) upon the 
time course of AIB uptake from a 0.05 mM solution. Insulin. 
was either absent (—,~) or present during uptake measure- | 


stability during incubation. ‘ ‘ ^ o. ment (—,4)'or during both preincübation and uptake mea: 
' As demonstrated by a receptor assay, these condi-' ^. surement (+, T) With three placentas, the ratio of the tis- 
dare alsó preserved bilological activity of the hormone .. sue concentration ratios (insulin/control) at 5, 10, 20, and 


30 minutes were. 1.12, 1.00, 1.09, and 0.97 for the (—,+) tissue 


over a reasonable incubation pericd. The: ‘receptor ; ‘and 1.02, 0.98, 1.05, and 0.91 for the c. hy éste: 


assay chosen proved the most appropriate measure of 


biological: activity. It evaluated the integrity of the - — preparation üséd in this study, the results of an investi- 
hormone by its ability to carry out the initial step in . gation of binding capacity of cell fractions? as well as a 
interaction with human placental tissue, binding to the . ` recent autoradiographic investigation,’ all demonstrate ` 
miérovillous membrane. The. specificity of£.binding was ~~ the receptors to be located on the microvilli. 
shown by concentration’ dependence. studies. Using -  Ifinsulin were to regulate placental amino acid up- 
data fromi thesé studies, two apparentbinding constants. ` take, it woule mean that the supply of amino acids to 
were calculated (see Footnote, p. 525), which cor- . the fetus would be influenced by variations in maternal 
respond closely with values reported ‘for human pla- ^ plasma insulin with diet and diseases such as diabetes. 
cental insulin receptors." However, thé amount of | In some tissues, insulin does.cause an increase in amino 
insulin bound ws nearly threefold greater than that. -acid transport, as was seen in this study with the rat | 
reported with a mixed placental membrane prepara- diaphragm. However, in ‘placental villous tissue, our 


tion.* The enrichment of binding i in the more purified -controlled investigation demonstrarea that insulin did 


x i 
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not affect any of the three neutral amino acid tranzport. 


systems. The lack of an effect of :nsulin on placeztal 
amino acid uptake should allow the supply of a ru:ri- 
ent essential to fetal growth to remain independe-t of 
fluctuations in maternal plasma insulin. 

Recently, an inverse correlation has been demon- 
strated, during maturation of the rat diaphragm. be- 
tween the response of the “A” transport system te tis- 
sue preincubation and to insulin. The placenta rt :em- 
bles the immature (newbor n) diaphragm, in that it 
shows a marked. response of the "A" transport s-icem 
to tissue preincubation but not to insulin. Rigg- and 
colleagues®® speculated that the failure of the newborn 
diaphragm to respond to insulin was induced by ele- 
vated plasma insulin concentrations, which caused a 
state of "insulin resistance" not associated witz de- 
creased binding sites but similar to that observed mn late 
human pregnancy. 35-38 

Whether the failure of the placental aminc acid 
transport systems to respond to insulin is similarly en- 
vironmentally indüced is unknown. Such intraucsrine 
environmental factors as elevated plasma insulia. dur- 
ing pregnancy 26-9? antagonism of human placen a. lac- 
togen to tissue response to insulin,” or effects ot zther 
hormones? may result in "insulin resistance" in z man- 
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ner similar to that suggested for the rat diaphragm. An 
alternate possibility is that the failure to respond is an 
intrinsic property of villous tissue not susceptible to 
environmental alteration. 

A variety of metabolic effects of insulin have been 
demonstrated in other tissues. In the placenta, while 
some insulin effects have been reported,'® !7 32. 34, 40. 41 
the major role of insulin in metabolic regulation is still 
not established. The abundance of placental insulin re- 
ceptors, strikingly similar in characteristics to those in 
known target tissues, strongly suggests that insulin does 
indeed serve to regulate some aspect of placental me- 
tabolism. For example, glucose uptake, ‘glucose oxida- 
tion, glycogen metabolism, or lipolysis all are known to 
be regulated by insulin in other tissues and ‘may simi- 
larly be sites of regulation in placenta. 1 The develop- 
ment of effective means of preservation of biological 
activity of the hormone, during in vitro incubation with 
placental tissue, should facilitate further investigation 


` of this pr oblem. 


‘We thank Leonard Jarett, Jay McDonald, Robert 
Smith, and Terry Hammons for their help in supplying ' 
materials for this investigation and in evaluation of re- 
sults; and Lucky Kelley, Eric Schlepphorst, and Larry 
Johnson for their technical assistance. 
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Simultaneous determinacion of seven unconjugated 
steroids in maternal venous and umbilical arterial and 
venous serum in electiv and emergency cesarean 


section at term 


WOLFGANG G. SIPPELL, M.D. 
HELMUT G. DORR l 
HENNING BECKER 

FRANK BIDLINGMAIER, M.D. 
HARALD MICKAN, M.D. 
KURT HOLZMANN, M.D. 
Munich, Germany 


In order to assess specific gluċo- and mineréio- zorticoid fürictioni in both mother and fetoplacental 
unit in relation to the presence or absence © leor, serum levels of unconjugated aldosterone (A), 

. corticosterone (B), deoxycorticosterorie (DOC), progesterone (P), 17- -hydroxyprogesterone 
(17- OHP), cortisol (F), and cortisone (E) wera 4etermined simultaneously. These levels were 
determined by specific radioimmunoassays ia to groups of 24 paired maternal venous and 
umbilical arterial and venous:samples obtair=c at term delivery by either elective (Group |, N = 8) 
or emergency (Group ll, N = B) cesarean sestcr..In Group Il, after spontaneous labor, mean 
maternal serum levels óf all steroids investigated exceeded those found in Group | (not in labor). 
These increases were most pronounced (p =C.905) in F (7 (7 4%) and DOC (106%) levels 
demonstrating stimulation of both the glucocorizid (cortisol)-and the mineralócorticoid 
(aldosterone)~ producing pathways of the m:.teraal adrenals by spontaneous labor. Arteriovenous 
differences in umbilical steroid levels revealed in both groups the placental origin of P, 17-OHP, and 
E (p « 0.05 to 0. 005), with greater (more negztive) mean AV differences after labor (Group II). The 
négative AV differerices of DOC, B, A, and = xund in Group |, however, decreased after labor and 
became even positive in the cases of B anc È reflecting the close relationship between 
spontaneous labor and the fetal adrenal's azti/2 production not'only of the glucocorticoids B and F, 
but also, to a lesser extent, of the mineraloccrtt-oids DOC and aldosterone. (Am. J. OBSTET. GYNECOL. 


135:530, 1979.) 


EviDENGE for an active involvement of the f: tel adre- 


‘nal cortex in the mechanism initiating the spontaneous 
onset of human labor, similar to that estakisted in 
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deep and other animals, has been provided primarily 
by the studies of Murphy and co-workers. ? They 
found significantly higher mixed umbilical cord cor- 
tisol levels in both vaginal deliveries and cesarean sec- 
tions after spontaneous labor compared to vaginal de- 
liveries following induced labor or in elective cesarean 
sections. That these elevated cortisol levels are of fetal 
rather than maternal origin was suggested by the ob- 
servation that umbilical arterial levels of total or free 
cortisol were significantly higher after spontaneous 
compared to after induced labor and not related to 
maternal cortisol levels or the duration of labor itself.® 


4 Moreover, a significant arteriovenous cord cortisal 


difference was observed in the group with spontaneous 
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Fig. 1. Serum concentrations of progesterone in paired samples obtained from peripheral maternal 
vein and umbilical cord vein and artery in 8 normal mothers delivered by either elective (Group I, 
without labor) or indicated (Group II, after spontaneous labor) cesarean section (CS) at term. Re- 
ctangles and their midlines indicate means +1 S.E. Levels of significance: * = p « 0.05, 


** = p < 0.02, *** = p < 0.01. 


labor but not in that with induced labor. A similar rise 
of cord plasma cortisol? or total corticosteroids® associ- 
ated with the onset of spontaneous labor at term has 
been demonstrated by two different groups of inves- 
tigators, whereas in two earlier reports such a fetal cor- 
tisol rise either could not be detected or was thought to 
be due to the stress of labor.? 

While the increase in fetal cortisol concentration dur- 
ing late pregnancy and particularly in association with 
labor seems to be necessary for the completeness of 
fetal organ maturation,? much less is known about the 
significance of other corticosteroids and their precur- 
sors in relation to spontaneous labor. Notably the min- 
eralocorticoids aldosterone and deoxycorticosterone 
have never been investigated in both the fetoplacental 
and the maternal circulation with regard to the pres- 
ence or absence of labor. 

Using our recently developed method for the simul- 
taneous radioimmunologic determination of all major 
endogenous gluco- and mineralocorticoids and their 
immediate biosynthetic precursors in the same small 
plasma sample,” unconjugated aldosterone (A), corti- 
costérone (B), deoxycorticosterone (DOC), progester- 
one (P), 17-hvdroxyprogesterone (17-OHP), cortisol ` 
(F), and cortisone (E) were studied in individual paired 
samples of maternal and umbilical arterial and venous 
serum collected separately in either elective or emer- 
gency cesarean section at term. 


In addition to obtaining reference data of the seven 
steroids in abdominal delivery, the aim of this study 
was to elucidate specific glucocorticoid and mineralo- 
corticoid functions in both mother and fetus simulta- 
neously in relaticn to the presence or absence of spon- 
taneous labor while the mode of delivery was not 
altered. It seemed important to us to exclude possible 
influences caused by different modes of delivery, since 
it has been shown that cord cortisol levels are signif- 
icantly higher after spontaneous labor and vaginal de- 
livery than after spontaneous labor followed by cesar- 
ean section. Preliminary data of this study have been 
reported in abstract form.!! 


Material and methods 


Sixteen normal, nulliparous, pregnant women at 
term, 8 in labor cf spontaneous onset (Group II) and 8 
not in labor (Group I), were selected for this study. All 
patients were undergoing cesarean section under gen- 
eral inhalation anesthesia, those in Group I because of 
otherwise uncomplicated breech presentation, those in 
Group II because of vertex presentation with or with- 
out cephalopelvic disproportion after a mean duration 
of spontaneous labor of 11.5 + 4.1 (S.D.) hours. 

' Maternal age, gestational age, neonatal weight, and 
placental weight in Groups 1 and II were well com- 
parable (mean + S.D.): 30 + 3.5 and 28 + 4.5 years, 
39.6 + 1.3 and 39.5 + 1.2 weeks, 3,122.5 + 416.5 and 





532 Sippell et al. 
SERUM - 17a- OH-PROGESTE RINE 
CS, WITHOUT LABOR 
GROUP | 
NG/ML 
40 
30 
204 
10 
0 MÁT CORD CORD 


VEIN 


FFTERY 


October 15, 1979 
Am. J. Obstet. Gynecol. 


SERUM -17«-OH ~ PROGESTERONE 


NG/ML C. S. WITH LABOR 


50 
GROUP | 


40 


10 





I ————— 9 


MAT 
VEIN 


CORD 
VEIN 


CORO 
ARTERY 


Fig. 2. Fr <etails see legend to Fig. 1. 


3,230.5 + 618.5 gm, and 566 + 9C and 583 + t8 gm, 
respectively. There were three male and five “enale 
neonates in Group I and and six male and two emale 
neonates in Group II. All infants were clinically w= | at. 
birth, with 5 minute Apgar scores of 10 in six ard.3 in 


two infants in both groups. Separate paired sam>lzs of. 


cord artery and cord vein blood were obtained Ey r.ee- 
dle aspiration from a long segment of umbilical —rd 
which had been clamped at both ends at the trre of 
delivery. The blood was immediately centrifuge d. and 
separated, and the sera stored at :-20? C until asased. 

The procedure of multiple steroid radioimm.uroas- 
says has been described and evaluated in deta] ele- 
where.!? In brief, it included the. addition of trecer 
amounts of each of the seven steroids to a 250 plsexum 
sample, extraction with methylene chloride, amd a 
mechanized Sephadex LH-20 multiple columr chro- 
matography developed in our laboratory for thesrauil- 
taneous separation of the steroids.!^ '* Each i ozted 
steroid fraction was quantitated by radioimmunosssay, 
after branching off a small aliquot for internal s.an- 
dard recovery counting. Coefficients of variatior cf the 
complete assay (including extraction, chromatogrepay, 
and radioimmunoassay) were between 6.9% and 1 E596 
within assays and between 11.9% and 16.3% betveen 
assays, for all of the seven steroids. 

For statistical comparisons between two samples,’ 
either parametric (t test, paired t tests) or nonparawtet- 
ric (Wilcoxon rank test, Mann-Whitney U-test) ests of 
significance were used. Differences between theareans 
of more than two paired samples (ie., betweer -he 


three serum levels within Group I or II) were evaluated 
with the Friedman ranked analysis of variance, in 
combination with Wilcoxon and Wilcox multiple com- 
parison of paired samples. Correlations between two 
samples of individual data or between two different 
parameters were examined by linear regression analy- 
sis. P values equal to or less than 0.05 were considered 
significant. i 


Results 


P. Fig. 1 shows the individual and mean serum levels 
of P found in the maternal and fetoplacental circu- 
lations of both groups. Cord vein P concentrations 
(means + S.E., I: 180 + 28 ng/ml. II: 195 + 41 ng/ml) 
were consistently higher (p < 0.005) than the corre- 
sponding maternal levels (means, 1: 56.5 + 11.9 ng/ml, 
II: 67.5 + 17.8 ng/ml) in both groups. Cord vein P 
levels were also higher than the corresponding cord 
artery levels (means, I: 128 + 28 ng/ml, II: 133 + 22 
ng/ml), with the exception of two pairs in the elective 
cesarean section Group I. Yet, the mean umbilical ar- 
teriovenous difference of P was statistically significant 
in both Group I (p « 0.025) and Group II (p « 0.05), 
whereas the AV differences between both groups did 
not differ significantly. In Group I, the mean cord ar- 
tery P level was significantly higher (p < 0.05) than the, 
mean maternal level. Although all mean P values found 
in Group II (where spontaneous labor did occur) were 
slightly higher than those found in Group I, the differ- 
ences between the two groups were not statistically > 
significant. 
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Fig. 3. For details see legend to Fig. 1.* 


17-OHP. Fig. 2 indicates serum 17-OHP concentra- 
tions. In both groups, mean cord venous 17-OHP levels 
(Group I: 14.8 + 2.0[S.E.] ng/ml; Group II: 20.9 + 4.2 
ng/ml) were significantly higher (p « 0.005) than their 
corresponding maternal serum levels (Group I: 4.94 + 
0.89 [S.E.] ng/ml; Group I: 6.75 + 1.22 ng/ml). Mean 
17-OHP cord venous concentrations also exceeded 
significantly (p < 0.025, Group I; p < 0.01, Group II) 
the respective arterial levels (Group I: 9.24 + 0.92 
[S.E.] ng/ml; Group II: 10.7 x 1.7 ng/ml) in both 
groups. Although: the mean cord AV difference in 
Group I was 5.1 + 2.1 (S.E.) ng/ml as compared with 
10.2 + 3.2 ng/ml in Group II, the difference between 
these two means was not sufficiently significant (p < 
0.1). In all three compartments investigated, 17-OHP 
mean levels were higher in Group II than in Group I; 
the differences, however, were not significant. 

DOC. Maternal and fetoplacental serum concentra- 
tions of the mineralocorticoid DOC are shownin Fig. 3. 
In Group I, the mean cord vein DOC level (6.82 + 0.50 
[S.E.] ng/ml) was significantly higher (p « 0.005) than 
the mean maternal level (2.85 + 0.67 ng/ml). Likewise, 
the mean cord artery level (5.46 + 0.98 ng/ml) ex- 
ceeded the corresponding maternal level significantly 
(p « 0.05), whereas no significant AV difference could 
be detected. In Group II, the mean cord vein DOC 
level was also higher (9.16 + 1.61 [S.E.] ng/ml) than 
both the maternal venous (5.86 + 0.75 ng/ml) and the 


cord arterial (8.49 x: 1.08 ng/ml) mean levels. How- 
ever, there were no significant differences between any 
of these three DOC concentrations. Statistical compari- 
son between tlie two gróups of patients revealed sig- 
nificantly higher mean maternal venous (p < 0.005) 
and cord arterial (p « 0.05) DOC levels in the emer- 
gency cesarean section Group II. No significant differ- 
ence, however, was present either between the cord 
venous levels or the cord AV differences of the two 
groups. 

B. Serum B levels are shown in Fig. 4. In both 
groups, the mean maternal levels (I: 16.2 + 2.6 [S.E.] 
ng/ml; II: 18.5 + 3.2 ng/ml) were markedly and sig- 
nificantly higher than both cord venous (I: 4.55 + 1.06 


. ng/ml, p < 0.025; II: 3.69 + 0.77 ng/ml, p < 0.005) 


and cord arterial mean levels (I: 3.38 + 0.82 ng/ml, 
p < 0.025; II: 5.08 + 1.24 ng/ml, p < 0.025). Mater- 
nofetal B ratios averaged 3.6 (venous) and 4.8 (arterial) 
in Group I, as compared with 5.0 (V) and 8.7 (A) in 
Group II. Umbilical arteriovenous differences were 
not siguificant in either group. Similarly, the maternal, 
cord venous, and arterial mean B levels as well as the 
cord AV differences did not differ significantly be- 
tween the two groups. 

A. Fig. 5 indicates serum A concentrations. Despite 
relatively high individual variation, the mean cord ve- 
nous A level of Group I (2.12 + 0.25 [S.E.] ng/ml) was 
significantly higher (p « 0.005) than the mean mater- 
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nal level (1.19 + 0.19 ng/ml). The respective mean 
cord arterial level (1.97 + 0.41 ng/ml) was nct sig- 
nificantly different from either cord venous or mater- 
nal level in this group. In Group II, on the other zand, 
no significant differences were seen between th» ma- 
ternal vein (1.57 x: 0.22 ng/ml), cord vein (1.82 = 0.14 
ng/ml), and cord artery (1.77 + 0.21 ng/ml) aldoste- 
rone mean levels. Statistical comparison between the 
two groups did not show any significant differences. 
F. Maternal and fetoplacental F levels are shcwn in 
Fig. 6. Similar to the corticosterone pattern (Fig. 4), 
maternal serum F levels in both groups were sig- 
nificantly higher than both umbilical venous and arte- 
rial levels. In Group I, the mean maternal F serum level 
(231.3 + 38.8 [S.E.] ng/ml) exceeded that in the cord 
vein (35.2 + 7.8 ng/ml) significantly (p < 0.025) and 
that in the cord artery (35.0 + 8.1 ng/ml} higkly sig- 
nificantly (p < 0.005) by 6.6-fold in either case After 
spontaneous labor, maternoumbilical F gradiens were 
even more pronounced (Group H): the mean maternal 
F level (403.4 + 41.5 ng/ml) was 13.2 times higher 
(p « 0.005) than the mean umbilical venous (50.5 + 
5.6 ng/ml) and 8.0 times higher (p « 0.025) than the 
mean arterial level (50.5 + 11.9 ng/ml). Whereas in 
Group I no significant AV difference was found in the 
umbilical circulation, it was significantly (p « 0.025) 
positive in Group H (+ 20.0 = 6.9 ng/ml). Statistical 
comparison between the two groups revealed a sig- 


nificantly (p « 0.005) higher mean maternal cortisol 
level in Group II, whereas cord venous and arterial F 
levels did not differ significantly. ' 

E. Serum E levels (Fig. 7) showed a pattern almost 
inverse to that of cortisol (Fig. 6). In both groups, mean 
cord vein E levels were significantly higher than both 
cord arterial and maternal venous levels. In Group I, 
the mean maternal E level (21.6 + 7.0 [S.E.] ng/ml) was 
3 times lower (p « 0.005) than the cord venous level. 
(64.1 + 11.4 ng/ml) which exceeded the cord arterial 
level (52.0 + 10.1 ng/ml) just significantly (p « 0.05). 
In Group II, the mean cord venous E level (62.2 + 6.4 
ng/ml) surpassed highly significantly (p « 0.005) both 
the mean arterial (43.0 + 6.3 ng/ml) and the mean ma- 
ternal (32.5 + 3.9 ng/ml) E levels. In neither group, 
however, did cord arterial and maternal mean E levels 
differ significantly from each other. Moreover, no sig- 
nificant differences were found between the two 


groups in corresponding mean E serum levels. 


Correlations. Various possible relationships between 
maternal venous (MV), umbilical venous (UV), and 
umbilical arterial (UA) steroid levels are listed in Tables 
I and II. Some important correlations between differ- 
ent steroids as well as between steroid levels (in Group 
II) and the individual duration of labor were also in- 
cluded in the tables. In the case of B, no significant 
relationships were found in either group of patients. 
Similarly, there was no significant correlation between 
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maternal F and umbilical vein E levels in éither Group I 
(r = 0.408) or Group II (r = 0.259). 


Comment 
In this study. we have detginnined seven physiologi 


cally important corticosteroids and progestins in paired . 


-umbilical arterial and venous and maternal venous sera 
obtained at normal term pregriancy terminated by 
either elective’ or emergency cesarean section (CS). To 
date, all major gluco- and mineralocorticoids and their 
imrhediate biosynthetic precursor steroids have never 
been measured simultaneously and only oncein the case 


of cortisol"? in, the maternal and also in both fetoplacen- | 
' tal compartments in relation to the présence or absence - 


of labor; while ihe mode of delivery was kept constànt. 
That the mode of delivery indeed influences not only 
maternal biit.also fetal steroid levels has been demon- 
strated by. -Cawson. and colleagues’ who found sig- 
nificantly higher mixed cofd cortisol levels if the baby 
was delivered vaginally after spontaneous labor rather 


than by CS. In fact, when comparing the data of Group : ' 
II with those of our previous study!5 on maternal and ` 


cord venous samples obtained after vaginal delivery 


following spontaneous labor of comparable duration, . 
both maternal and cord levels of all steroids studied’ 

except the mineralécorticoids DOC and A were consis- 
tently, and in most instances significantly, higheri in the 


vaginal delivery group. 


à 


P. Ps serum levels. from all three riatérnofetoplacen- 


‘tal compartments in elective cesarean section at term 
" have been reported,in comparison with vaginal de- 


livery!^ !$ and in elective -cesareán section alone.'® 
Other authors. analyzed either cord arterial and ve- 
nous? | or maternal and cord venous sera only.” *? Al- 
though our absolute P levels, because of the increased 
specificity., of our method including ‘two chromato- 
graphic steps! '? prior to radioimmunoassay,’ were 
lower than those reported by these authors, both the 
cord vein/maternal and the cord vein/cord artery gra- 
dients of 3.2 and 1.4, respectively, and their statistical 
significance were well comparable,!* 7^ ** proving the 
placental origin of this steroid. ` 

As in our sera, no statistically significant differences 


were found between elective and emergency CS in 
- either cord arterial or venous? or maternal and cord 


verious” P levels, It is of interest that in Group II the 
individual P concentrations in both cord and maternal 
vein exhibited a highly significant negative correlation 
with the duration of labor and that this significant 
negative correlation: was: still moderately present not 
only in thè cord arterial circulation, i.e., after fetal pas- 
sage, but also in the case of 17-OHP levels on both sides 
of the. placenta. Although such ‘correlations have not 
been-observéd: in other reports on limited types and 
numbers of séra,?",??. the significant correlation of 
longer labor with lower levels of P and 17-OHP sug- 
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gests an impairment of progestin release from tke pla- 


centa by uterine contractions and/or an increased me- . 


tabolism of P and 17-OHP by fetal and maternal issues 
during prolonged labor. Furthermore, this fanding 
seems to be consistent with the not yet fully acceoted?? 
observation of significantly falling plasma proges:erone 
` levels before and during human labor.” #4 

17-OHP. 17-OHP levels in elective CS have. been 


published only-by Tulchinsky and Simmer.” Their 
data obtained from five patients were only slightly 
- Higher than ours while the gradients between the three 
: compartments were almost identical to those reported 
here. Our findings of significantly and invariably 
higher 17-OHP levels in the cord vein compared to 
both cord artery and maternal serum indicate that at 
term, regardless of the presence or absence of labor, 
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Table I. Correlations of serum progestin and mineralocorticoid levels 








<- 0.666, 





p<0.05 -> 





0.776, p<0.025 





Progesterone 


~0.810 
p<9.01 


-0. EN 
p<0.005 | p<0.05 


9.467, N.S. 





<--- 0.525, N.S. ---> 





0.722, p<0.025 








duration, 
of labor 


17-OH-Progesterone 


0.437, N.S. 





<- 0.895, 


0.903 
p«0.021 


0.760 
p«0.025 





p«0.005 -> 





0. 557, 


Bes 


*- 0.700, p «0.05 -> *- 0. PIS p«0.01 --» 


0.789, p «0.01 


0.869 
p «0.005 





Aldosterone 


| 0.831, p<o.01 | 831, | 0.831, p<o.01 | 01 
EM 867 


0.542 
p «0.605 
0.443 3.440 


0.674 
p «0.05 


0.775 
p «0.025 





duration 
of labor 


* Correlation coefficient (x) ; N. 


the placenta is the main source of circulating unconju- 
gated 17-OHP which is produced predominantly from 
fetal 17-hydroxypregnenolone and its sulfate.” Higher 
umbilical arterial 17-OHP levels compared to venous 
17-OHP levels have been reported in an early study by 
Runnebaum and Zander?$ who, because of the limited 
sensitivity of the method then available, had to analyze 
large pools of venous and arterial serum samples. The 
significant correlations found between P and 17-OHP 
levels in almost all types of sera studied reflect the close 
and direct relationship between these two progestins 
particularly after stimulation in association with spon- 
taneous labor (Group II). 

DOC. DOC serym levels, to our knowledge, have not 
yet been reported in CS and only once in vaginal deliv- 
ery by Brown and co-workers." In keeping with our 








not signif-cant 


these’ authors had observed significantly 
higher umbilical levels compared to maternal DOC 
levels but no significant umbilical AV difference sug- 
gesting the fetoplacental unit as the source of the ele- 
vated maternal plasma DOC concentrations in preg- 
nancy. The observation that the fetal adrenal secretes 
mainly DOC-sulfate,?? which in turn can be hydrolyzed 
by highly active placental sulfatases,? would explain 
the somewhat higher cord venous levels compared to 
arterial DOC levels found in both of our groups of 
patients. The significantly higher maternal venous and 
umbilical arterial DOC levels found in CS after spon- 
taneous labor in comparison with the elective CS group 
are obviously due to the ACTH rise during labor,” 
since plasma DOC, in general, shows the greatest 
response to stress or ACTH administration among the 


findings, 
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- Table II. Correlations c serum F and E 
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seven steroids studied (Sippell, unpublihzi ob- 
servation). 

B. B has been determined, along with F -nz E, in 
paired maternal and mixed cord samples on.y 2} Tal- 
bert and associates’ after elective and indicatec. C3 (and 
also in vaginal delivery). In contrast to our fi wings, 
they did not obtain significant maternofetal zrazients 
in either type of CS in their study which showe d'h gher 
umbilical B levels (10 ng/ml) in the elective CS zroup 
and lower maternal levels (11 ng/ml) in the emergency 
CS group than we did, whereas 
well comparable with ours. The 4 to 5 time higher 
maternal compared to umbilical corticosterone levels 
parallel those of cortisol and are due to the wel -Laown, 
at term approximately 5-fold higher, corti o«eroid 
binding globulin concentrations in maternal azther 
than in cord plasma?! 

A. A, the most potent mineralocorticoid, to :-e has 
not been studied in either paired umbilical art -ræ and 
venous sera or in emergency CS. In five mothers Jeliv- 
ered by elective CS, Bayard and associates” fcuaz sig- 
nificantly (p < 0.02) higher cord venous lev-le com- 
pared to maternal A levels. This observation odd be 
fully confirmed by the significant (p < 0.005 xater- 
nal/cord venous A gradient found in.our Crerp I, 


N. 


the other Gata were: 













p «0.005 





S. 


= not significant 


Their 10 to 20 times lower absolute A levels, however, 
are puzzling and have already been discussed by Weir 
and associates? and Katz and colleagues, who mea- 
sured on a larger number of samples, for example, 
mean maternal A levels of either 1.48 ng/ml prior to 
labor? or 0.84 ng/ml in vaginal delivery?! which are well 
in the range of our data. In CS after labor (Group II), 
the maternofetal A gradient was very much blunted be- 
cause of similarly ranging A levels in the three com- 
partments studied. After vaginal delivery, Beitins and 
associates® likewise observed, in comparison with elec- 
tive CS, a much smaller, ad no more significant, mater- 
nofetal A gradient due to significantly increased ma- 
ternal levels. 

It is difficult to correlate these findings with the 
heterogeneous data available on other components of 
the human renin-angiotensin-aldosterone system in re- 
lation to labor and delivery. Whereas there is, with one 
exception, general agreement that cord plasma renin 
(PRA) levels are markedly higher than those in the 
mother after vaginal delivery, significantly lower umbil- 
ical levels compared to maternal PRA and angiotensin | 
levels were found in elective CS. These results are at 
variance, however, with the observation that prolonged 
labor was significantly associated with decreased cord 
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vein PRA values. ?' Cord vein angiotensin II levels, on 
the other hand, which have been demonstrated to be 
markedly elevated in parallel with PRA after vaginal 
delivery, showed just the opposite, a significant positive 


correlation with the duration of labor.?? In view of this. 


latter observation, our finding of a negative relation- 
ship between the duration of labor and aldosterone 
levels in the maternal and, to a lesser degree, also in the 
fetoplacental circulation, is difficult to interpret. Since 
the placenta is known to be capable of synthesizing re- 
nin? and possibly angiotensin?? and, in addition, may 
be able to hydrolyze fetal aldosterone conjugates, 
which would explain the invariably higher venous 
compared to arterial levels of these substances within 
the umbilical circulation, it is likelv that the rapidly 
changing placental blood flow during delivery may re- 
sult in widely varying concentrations of fetal PRA, an- 
giotensin I, II, and aldosterone. For a detailed evalua- 
tion of the system at birth, it would be necessary to 
follow all its major components simultaneously in a 
carefully controlled study. 

There is consistent evidence, however, that the 
overall activity of the renin-angiotensin-aldosterone 
system is increased in both mother and fetus during 
late pregnancy and parturition.” The increased min- 


eralocorticoid activity is reflected in the present study ` 


not only by the significantly higher absolute levels of 
maternal aldosterone and DOC in comparison with the 
nonpregnant state!? but also bv the significantly posi- 
tive correlations between aldosterone and its biosyn- 
thetic precursor steroids detected in both maternal and 
umbilical sera. , 

F and E. F and E serum levels from all three com- 
partments have been compared between elective CS 
and vaginal delivery after spontaneous or induced 
labor. > !* Comparisons between elective and indi- 
cated CS were done in most studies on maternal and/or 
mixed cord blood only,* * * whereas Simmer and co- 
workers" studied cord arterial and venous blood sepa- 
rately. Our mean F levels in elective CS were well in the 
range of those reported by other workers employing 
specific methods, with the exception of Pokoly® whose 
mean maternal level of 701 ng/ml not only exceeded 
ours and those reported by others? ^ 15 17 4! by 2- to 
6-fold but also was significantly higher than his corre- 
sponding value after spontaneous or induced vaginal 
delivery, a finding which is at variance with all other 
studies. Accordingly, mean maternofetal F gradients in 
elective CS ranged from 3.97 to 18.83,* with a value of 
6.6 in the present study. 

In none of the reports, and in agreement with our 
data, was a significant cord AV difference found for F 
in elective CS. After spontaneous labor, however, the 
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cortisol AV difference became significantly positive 
due to highly elevated cord arterial levels (Group II). 
Cord venous F levels, on the other hand, did not in- 
crease in comparison with the elective CS group. This 
observation is very much in agreement with that of 
Leong and Murphy? and Campbell and Murphy,* who 
found on a very large number of samples a highly sig- 
nificant and positive cortisol AV difference after spon- 
taneous but not after induced vaginal delivery. Three 
other groups of authors, however, failed to detect a 
significant umbilical AV difference for cortisol, !*: !* 
whereas in an earlier study? a significantly positive AV 
difference was reported. These discrepancies may be 
due to differences in the technique of blood sampling 
which in our study was done by scrupulously avoiding 
the admixture of venous blood to the arterial sample. 
Since a positive umbilical AV corticosteroid differ- 
ence indicates active fetal secretion of this steroid in 
excess of the amount received from the placenta, it can 
be concluded from our data, completely consistent with 
that of Leong and Murphy's? and Campbell and Mur- 
phy’s* findings in vaginal delivery, :hat in abdominal 
delivery, too, there is a significant rise in fetal cortisol 
production in association with spontaneous labor. 
Whether this fetal F surge is involved in the initiating 
mechanism or is merely a response of the fetal adrenal 
to the stress of spontaneous labor cannot be concluded 
from our data, since samples were taken well after, and 
not just prior to or during,.the onset of spontaneous 
labor. On the other hand, it is difficult to reconcile the 
hypothesis of a stress-induced fetal F rise with the re- 
cent observation made by Winters and associates!? of 
almost identical cord ACTH levels zfter either elective 
or emergency CS or induced or spontaneous vaginal 
delivery. The relative indépendence of the labor- 
associated ¥ surge in the fetus from that observed in 
the mother is further supported by our finding of a 
highly sigrificant correlation only between umbilical 
arterial and venous F levels, but of no relationship be- 
tween maternal and fetoplacental F values. This dis- 
crepancy in correlations between maternal and fetal F 
levels has also been noted by Leong and Murphy? 
When our cortisone (E) levels zre compared with 
those of others’ *: 7 !7 “it becomes evident that our 
mean levels in both groups are, apparently due to in- 
creased specificity,'? at or somewhat below the lower 
end of the range. In accordance with our data, mean 
cord venous E levels were consistently, and in most 


studies significancly, higher than corresponding ma--- 


ternal levels, regardless of the mode of delivery or 
whether labor was present or not. Thus, maternofetal 
E gradients ranged between 0.3 and 0.55 in all studies, 
with the exception of a ratio of 0.84 found in elective 
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Fig. 8. Comparison of mean.umbilical -ord arteriovenous differences of 7 unconjugated steroids in 


the elective CS Group I (open columns) and in the i 


ndicated CS Group II (black columas). Figures 


denote the percentage of change of th» mean AV difference between Groups I and II. 


' 


CS.5 Previous reports, however, failed to detect i7 zlec- 
tive CS a significant cord AV difference of E, which has 
been demonstrated in the present study. After Don- 
taneous labor, in keeping with our results, z sig- 
nificantly negative AV difference was observ2c by 
some investigators’ “ but not by others? who 7zund 
arterial levels even higher than venous E levels. This 
observation is difficult to reconcile with the placental 
origin of E converted from maternal F.* In our szady, 
after spontaneous labor, serum E levels in all .hree 
compartments were not only negatively related -5 the 
duration of labor but correlated positively ani sig- 
nificantly with the placentally derived P and, in part, 
17-OHP levels in Group II (Table II), thus givinz ad- 
ditional evidence for the placental origin of E. 

Fig. 8 compares the mean umbilical AV differences 
of the seven steroids studied between the groups with 
and without spontaneous labor. As a result of spon- 
taneous labor, the AV differences of all placer-ally 
produced steroids, i.e., progesterone, 17-hydroxy pro- 
gesterone, and cortisone, become more negative by 
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fetal adrenals. Thus, the present data provide evidence 
that, in association with spontaneous labor, the fetus 


‘produces actively not only cortisol but also the “second” 


glucocorticoid, corticosterone, and, to a lesser extent, 
the mineralocorticoids DOC and aldosterone. 
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Erratum 


In the article, “A randomized p-ospective study of the use-effectiveness of two methods 
of natural family planning: An merim report,” by Wade and associates, in the July 15, 
1979, issue of the JouRNAL, page 628, Glenn D. Braunstein, M.D., was omitted from the 
list of authors. The authors sa0Jld have been listed as follows: Maclyn E. Wade, M.D., 
Phyllis McCarthy, Ph.D., James &. Abernathy, Ph.D., George S. Harris, M.D., ‘Hal C. 
Danzer, M.D., Glenn D. Brauas c n, M.D., and William A. Uricchio, Ph.D. 
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| that estrogens are ineffective for these indications, and there is no evidence from well 
-| controlled studies that progestogens are effective for these uses. If PREMARIN is used 
| during pregnancy, or if the patient becomes pregnant while taking this drug, she should 
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DESCRIPTION: PREMARIN erbe es Estrogens Tablets, U.S.P) for oral administration 


. contains a mixture of estrogens, o p 
. repres&nt the average composition of material derived from pregnant mares' urine It contains 


| 1.ESTROGENS HAVE BEEN REPORTED TO INCREASE THE RISK OF 

ENDOMETRIAL CARCINOMA. . , 

Three independent case control studies have reported an increased risk of emctome- 
trial cancer in postmenopausal women exposed to exogenous estrogens for more than 
one year.'-? This risk was independent of the other known risk factors for endametrial 
cancer. These studies are further supported by the finding that incidence rates of 
endometrial cancer have increased sharply since 1969 in eight different areas of the 
United States with population-based cancer reporting systems, an increase which may 
be related to the rapidly expanding use of estrogens during the last decade.* The three 
case control studies reported that the risk of endometrial cancer in estrogen users was 
about 4.5 to 13.9 times greater than in nonusers. The risk appears to depend on both 
duration of treatment! and on estrogen dose.’ In view of these findings, when estrogens 
are used for the treatment of menopausal symptoms, the lowest dose that will.control 
symptoms should be utilized and medication should be discontinued as seon as 
possible. When prolonged treatment is medically indicated, the patient sheuld be 
reassessed on at least a semiannual basis to determine the need for continued therapy. 
Although the evidence must be considered preliminary, one study suggests that cyclic 
administration of low doses of estrogen may carry less risk than continuous administra- 
tion;? it therefore appears prudent to utilize such a regimen. Close clinical surveillance of 
all women taking estrogens is important. In all cases of undiagnosed persistent or 
recurring abnormal vaginal bleeding, adequate diagnostic measures should be under- 
taken to rule out malignancy. There is no evidence at present that “natural” estrogens are 
more or less hazardous than "synthetic" estrogens at equiestrogenic doses. 

2. ESTROGENS SHOULD NOT BE USED DURING PREGNANCY. 

The use of female sex hormones, both estrogens and progestogens, during early 
pregnancy may seriously damage the offspring. It has been shown that females exposed 
in utero to diethylstilbestrol, a non-steroidal estrogen, have an increased sk of 
developing in later life a form of vaginal or cervical cancer that is ordinarily extremely 
| rares This risk has been estimated as not greater than 4 per 1000 exposures. 


been found to have vaginal adenosis,*-'? epithelial changes of the vagina and cervix, 
Although these changes are histologically benign, it is not known whether they are 
precursors of malignancy. Although similar data are not available with the use cf other 
estrogens, it cannot be presumed they would not induce similar changes. Several reports 
suggest an association between intrauterine exposure to female sex hormones and 
congenital anomalies, including congenital heart defects and limb reduction 
defects.'3-'* One case control study! estimated a 4.7-fold increased risk of limb 
reduction defects in infants exposed in utero to sex hormones (oral contraceptives, 
hormone withdrawal tests for pregnancy, or attempted treatment for threatenec abor- 
tion). Some of these exposures were very short and involved only a few days of treatment. 
The data suggest that the risk of limb reduction defects in exposed fetuses is somewhat 
less than 1 per 1000. In the past, female sex hormones have been used during pregnancy 
in an attempt to treat threatened or habitual abortion. There is considerable evidence 


be apprised of the potential risks to the fetus, and the advisability of pregnancy 
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INDICATIONS: Based on a review of PREMARIN Tablets by the National Academy of 
Sciences — National Research Council and/or other information, FDA has classified the 
indications for use as follows: 

Effective: 

1. Moderate to severe vasomotorsymptoms associated with the menopause. (There is 
no evidence that estrogens are effective for nervous symptoms or depression without 
associated vasomotor symptoms, and they should not be used to treat such conditions.) 

2. Atrophic vaginitis. 

3. Kraurosis vulvae. 

4. Female hypogonadism. 

5. Female castration. 

6. Primary ovarian failure. + 

7. Breast cancer (for palliation only) in appropriately selected women and mer with 
metastatic disease. ^ 

8. Prostatic carcinoma — palliative therapy of advanced disease. 

9. Postpartum breast engorgement — Although estrogens have been widely used for 
the prevention of postpartum breast engorgement. controlled studies have demon- 
strated that the incidence of significant painful engorgement in patients not receiving 
such hormonal therapy is low and usually responsive to appropriate analgesic or other 
supportive therapy. Consequently, the benefit to be derived from estrogen therapy far this 
indication must be carefully weighed against the potential increased risk of puerperal 
thromboembolism associated with the use of large doses of estrogens. '? 

PREMARIN HAS NOT BEEN SHOWN TO BE EFFECTIVE FOR ANY PURPOSE DURING 
heat pd AND ITS USE MAY CAUSE SEVERE HARM TO THE FETUS (SEE BOXED 
“Probably” effective: For estrogen deficiency-induced osteoporosis, and only when 


- | used in conjunction with other important therapeutic measures such as diet, calcium, 


physiotherapy, and good general health-promoting measures. Final classification of this 
| indication requires further investigation. 





‘CONTRAINDICATIONS: Estrogens should not be used in women (or men) with any o! the 


following conditions: 1, Known or suspected cancer of the breast except in appropriately 
selected patients being treated for metastatic disease. 2. Known or suspected estragen- 


. dependent neoplasia. 3. Known or suspected pregnancy (See Boxed Warning). 4. Un- 
- diagnosed abnormal genital bleeding. 5. Active thrombophlebitis or thromboembolic disor- 


ders. 6. A past history of thrombophlebitis, thrombosis, or thromboembolic disorders asso- 
ciated with previous estrogen use (except when used in treatment of breast or prastatic 
malignancy). 
WARNINGS: At the present time there is no satisfactory evidence that estrogens given to 
Cub glide E women increase the risk of cancer of the breast," although & recen! study 
as raised this possibility.'* There is a need for caution in prescribing estrogens for women 
with a strong family history of breast cancer or who have breast nodules, fibrocystic disease, 
or abnormal mammograms. A recent study has reported a 2- to 3-fold increase in the-risk of 
surgically confirmed gallbladder disease in women receiving postmenopausal estrogens.'^ 
Adverse effects of oral contraceptives may be expected at the larger doses of estrogen 
used to treat prostatic or breast cancer or postpartum breast engorgement; it has been 
shown that there is an increased risk of thrombosis in men receiving estrogens for prostatic 
cancer and women for postpartum breast engorgement.'*-?* Users of oral contraceptives 
have an increased risk of diseases, such as thrombophlebitis. pulmonary embolism, stroke, 
and myocardial infarction.??-*? Cases of retinal thrombosis, mesenteric thrombcsis, andéoptic 
neuritis have been reported in oral contraceptive users.? '.?? An increased risk of postsurgery 
thromboembolic complications has also been reported in users of oral contraceptives ™.3* If 
feasible, estrogen should be discontinued at least 4 weeks before surgery of the type 
associated with an increased risk of thromboembolism, or during periods of prolanged 
immobilization. Estrogens should not be used in persons with active thrombophlebitis, 
thromboembolic disorders, or in persons with a history of such disorders in associationewith 
estrogen use. They should be used with caution in patients with cerebral vascular or coronary 
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Benign hepatic adenomas should be considered in estrogen users having abdominal pain 
and tenderness, abdominal mass, or hypovolemic shock. Hepatocellular carcinoma has been 
reported in women taking estrogen-containing oral contraceptives.** Increased blood 
pressure may occur with use of estrogens in the menopause?’ and blood pressure should be 
monitored with estrogen use. A worsening of glucose tolerance has been observed in patients 
on estrogen-containing ora! contraceptives. For this reason, diabetic patients should be 
carefully observed. Estrogens may lead to severe hypercalcemia in patients with breast 
cancer and bone metastases. 

PRECAUTIONS: Physical examination and a complete medical and family history should be 
taken prior to the initiation of any estrogen therapy with special reference to blood pressure, 
breasts, abdomen, and pelvic organs, and should include a Papanicolau smear. As a general 
rule, estrogen should not be prescribed for longer than one year without another physica! 
examination being performed. Conditions influenced by fluid retention such as asthma, 
epilepsy, migraine, and cardiac or renal dysfunction, require careful observation. Certain 
patients may develop manifestations of excessive estrogenic stimulation, such as abnormal 
or excessive uterine bleeding, mastodynia, etc. Oral contraceptives appear to be associated 
with an increased incidence of mental depression.??à Patients with a history of depression * 
should be carefully observed. Preexisting uterine veil Mica may increase in size during 
estrogen use. The pathologist should be advised of estrogen therapy when relevant 
specimens are submitted. If jaundice develops in any patient receiving estrogen, the 
medication should be discontinued while the cause is investigated. Estrogens should be 
used with care in patients with impaired liver function, renal insufficiency, metabolic bone 
oe associated with hypercalcemia, or in young patients in whom bone growth is not 
complete. 

The following changes may be expected with larger doses of estrogen: 

a. Increased sulfobromophthalein retention. 

b. Increased prothrombin and factors VII, VIII, IX, and X; decreased antithrombin 3: 
increased norepinephrine-inducec platelet ba Pat apie 

c. Increased thyroid binding globulin (TBG) leading to increased circulating total thyroid 
hormone, as measured by PBI, T4 by column, or T4 by radioimmunoassay. Free T3 resin 
uptake is decreased, reflecting the elevated TBG; free T4 concentration is unaltered. 

d. Impaired glucose tolerance. 

e. Decreased pregnanediol excretion. 

f. Reduced response to metyrapone test. 

g. Reduced serum folate concentration. 

h. Increased serum triglyceride and phospholipid concentration. 

As a general principle, the administration of any drug to nursing mothers should be done only 
when clearly necessary since many drugs are excreted in human milk. 

ADVERSE REACTIONS: The following have been reported with estrogenic therapy, in- 
cluding oral contraceptives: breakthrough bleeding, spotting, change in menstrua flow; 
dysmenorrhea; premenstrual-like syndrome, amenorrhea during and after treatment; in- 
crease in size of uterine fibromyomata; vaginal candidiasis, change in cervical erosion and in 
degree of cervical secretion; cystitis-like syndrome; tenderness, enlargement, secretion (of 
breasts); nausea, vomiting, abdominal cramps, bloating; cholestatic jaundice; chloasma or 
melasma which may persist when drug is discontinued; erythema multiforme, erythema 
nodosum; hemorrhagic eruption; loss of scalp hair, hirsutism; steepening of corneal curva- 
ture: intolerance to contact lenses; headache, migraine, dizziness, mental depression, 
chorea: increase or decrease in weight; reduced carbohydrate tolerance; aggravation of 
porphyria; edema; changes in libido. 

ACUTE OVERDOSAGE: May cause nausea, and withdrawal bleeding may occur infemales. 
DOSAGE AND ADMINISTRATION: 1. Given cyclically for short term use only: For treatment 
of moderate to severe vasomotor symptoms, atrophic vaginitis, or kraurosis vulvae asso- 
ciated with the menopeuse (0.3 to 1.25 mg or more daily). 
The lowest dose that will control symptoms should be chosen and medication should be 
discontinued as promptly as possible. 

Administration should be cyclic (e.g. three weeks on and one week off). M 
Attempts to discontinue or taper medication should be made at three to six month intervals. 
2. Given cyclically: Female hypogonadism. Female castration. Primary ovarian failure. 
Osteoporosis. 

Female hypogonadism —2.5 to 7.5 mg daily, in divided doses for 20 days, followed by a rest 
period of 10 days' duration. If bleeding does not occur by the end of this period, the same 
dosage schedule is repeated The number of courses of estrogen therapy necessary to 
produce bleeding may vary depending on the responsiveness of the endometrium. 

If bleeding occurs before the end of the 10 day period, begin a 20 day estrogen-progestin 
cyclic regimen with PREMARIN (Conjugated Estrogens Tablets, U.S.P), 2.5 to 7.5 mg daily in 
divided doses, for 20 days. During the last five days of estrogen therapy, give an oral progestin. 
If bleeding occurs before this regimen is concluded, therapy is discontinued and may be 
resumed on the fifth day of bleeding. 

Female castration and primary ovarian failure —1.25 mg daily, cyclically. Adjust upward or 

downward according te response of the patient. For maintenance, adjust dosage to lowest 

level that will provide effective control. 

Osteoporosis (to retard progression) — 1.25 mg daily, cyclically. 

3. Given for a few days: Prevention of postpartum breast engorgement —3.75 mg every four 

hours for five doses, or 125 mg every four hours for five days. 

h 4. Given chronically: Inoperable progressing prostatic cancer — 1.25 to 2.5 mg three times 
aily. 

Inoperable progressing breast cancer in appropriately selected men and postmenopausal 
women— 10 mg three times daily tor a period of at least three months. 

Patients with an intact uterus should be monitored for signs of endometrial cancer and 
appropriate measures taken to rule out malignancy in the event of persistent or recurring 
abnormal vaginal bleeding. : e 

HOW SUPPLIED: PREMARIN (Conjugated Estrogens Tablets, U.S P) No. 865— Each purple 
tablet contains 2.5 mg in bottles of 100 and 1,000. No. 866 —Each yellow tablet contains 
1.25 mg in bottles of 100 and 1,000. Also in unit dose package of 100. No. 867 — Each redtablet 
contains 0.625 mg in bottles of 100.and 1,000. Also in unit dose package of 100. No. 
868 — Each greentablet contains 0.3 mg in bottles of 100 and 1,000. 
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“Only Abbott hematinics offer 


the Gradumet...and minimal 


gastric upset 


NO IRON-TASTING "BURPS" because the 
controlled-release Gradumet deposits most 
of the iron beyond the stomach. ..in the small 
intestine. BETTER ABSORPTION because 
the small intestine is the site of best 
absorption. With just one tablet daily, patients 
receive iron therapeutically equivalent to 
ordinary FeSO; tablets 300 mg t.i.d. 
SUPERIOR COMPLIANCE because without 
apprehension about “burps”... without the 
confusion of a multi-dose regimen... you 
can count on your patient getting the iron 
you prescribe. 


This isn't a moonscape. 
It's the Gradumet, our 
inert, porous plastic 
matrix, magnified 120 
times. There are 
thousands of these 
minute channels in the 
Gradumet...the ferrous 
sulfate is stored here. 
Most of the iron is not 
diffused or dissolved 
until the Gradumet has passed through the 
stomach and entered the small intestine. 





Both of these Abbott hematinics feature 


the Gradumet 


Fero-Folic- 
500°R 

525 mg of Ferrous Sulfate 
(equivalent to 105 mg of 
elemental iron) 

Vitamin C 

Folic Acid 





Fero-Folic-500 R 


Controlled-Release Iron 
525 mg. of Ferrous Sulfate 
(equivalent to 105 mg. elemental iron) 


Plus Enhanced Iron Absorption 
500 mg. Ascorbic Acid (as sodium ascorbate) 


Plus 800 mcg. of Folic Acid 


Indications: For the treatment of iron deficiency and pre- 
vention of concomitant folic acid deficiency in non-preg- 
nant adults. Also indicated in pregnancy for the prevention 
and treatment of iron deficiency and to supply a mainte- 
nance dosage of folic acid. Contraindication: Pernicious 
anemia. Warning: Folic acid alone is improper therapy in 
the treatment of pernicious anemia and other megaloblastic 
anemias where vitamin B12 is deficient. Precautions: Where 
anemia exists, its nature should be established and under- 
lying causes determined.*Fero-Folic-500 contains 800 mcg. 
of folic acid per tablet. Folic acid especially in doses above 
1.0 mg. daily may obscure pernicious anemia, in that he- 
matologic remission may occur while neurological mani- 
festations remain progressive. Adverse Reactions: The 
likelihood of gastric intolerance is remote. If such should 
occur the tablet may be taken after a meal. Allergic sensi- 
tization has been reported following both oral and paren- 
teral administration of folic acid. 


IBERET-FOLIC- 
500 elemental iron) 
Vitamin C 
Folic Acid 
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Iberet-Folic-500 n 


Controlled-Release Iron 
525 mg. of Ferrous Sulfate 
(equivalent to 105 mg. elemental iron) 


Plus Enhanced Iron 
Absorption 


500 mg. Ascorbic Acid 
(as sodium ascorbate) 


Plus the B-Complex 


Niacinamide, 30 mg.; Calcium Panto- 
thenate, 10 mg.; Vitamin Bı (Thiamine 
Mononitrate), 6 mg.; Vitamin B» (Ribo- 
flavin), 6 mg.; Vitamin Bs (Pyridoxine 
Hydrochloride), 5 mg.; Vitamin Bia 
(Cyanocobalamin), 25 mcg. 


Plus 800 mcg. of Folic Acid 


Indications: In non-pregnant adults, for 
the treatment of iron deficiency and 
prevention of concomitant folic acid 
deficiency where there is an associated 
deficient intake or increased need for 
the B-complex vitamins. Also indicated 


Iberet-Folic-500^R 


525 mg of Ferrous Sulfate 
(equivalent to 105 mg of 


B-Complex Vitamins 


ABBOTT 


in pregnancy for the prevention and 
treatment of iron deficiency where there 
is a concomitant deficient intake or in- 
creased need for B-complex vitamins 
(including folic acid). Contraindica- 
tion: Pernicious anemia. Warning: 
Folic acid alone is improper therapy in 
the treatment of pernicious anemia and 
other megaloblastic anemias where vi- 
tamin Bi» is deficient. Precautions: 
Where anemia exists, its nature should 
be established and underlying causes 
determined. lberet-Folic-500 contains 
800 mcg. of folic acid per tablet. Folic 
acid especially in doses above 1.0 mg. 
daily may obscure pernicious anemia, 
in that hematologic remission may oc- 
cur while neurological manifestations 
remain progressive. Adverse Reac- 
tions: The likelihood of gastric intoler- 
ance is remote. If such should occur, 
the tablet may be taken after a meal. 
Allergic sensitization has been re- 
ported following both oral and paren- 
teral administration of folic acid. 9023303R 
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1 or the first time 


The ten-year cumulative author and 
subject index to volumes 100-129 
(1968-1977) of the AMERICAN 
JOURNAL OF OBSTETRICS AND 
GYNECOLOGY is now available for 
your journal collection. It is a complete 
and comprehensive reference guide to 
over 28,000 pages of authoritative 
articles published in the Journal 
during the past ten years. 
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n The world-renowned "Gray 
E Journal” is the oldest specialty journal 
B devoted to obstetrics and gynecology. 


mss. 


Now these influential papers, 
| appearing between 1968-1977, have - 
E | been cross-referenced to include 
| over 23,100 subject entries. Each 
| entry lists the complete article title, 
4 author(s), volume, page, and year of 
| publication. 


E. | The author index lists more than 13.850 contributors from this period, 
| along with respective article title, author-to-author referral, volume, page, 
and publication date. 


B | The 479-page index is handsomely presented in a rust and gold cloth- 
E cover volume. It is a must for every library concerned with obstetrics and 
E gynecology. Send for your copy of this valuable reference today! 


| 479 pages, 84" X 11", price $28.75 
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COMMUNICATIONS 
IN BRIEF 





` This section is suitable for reporting results of therapeutic trials, descriptions of 
new procedures or instruments, and case reports which illustrate a principle. Re- 
ports should be limited to seven hundred words and two references. Use of an 
illustration or table requires a proportionate reduction in total words. 





Pulmonary-aortic pressure gradients as. 
index of caliber of fetal patent 
ductus arteriosus 


EDWARD J. HOSKINS, Pu.D. 
STANLEY E. KIRKPATRICK, M.D. 
WILLIAM F. FRIEDMAN, M.D. 


Division of Pediatric Cardiology, Department of Pediatrics, 
University of California at San Diego, School of Medicine, 
La Jolla, California 


THE FETAL DUCTUS ARTERIOSUS is a vessel that al- 
lows most of the right ventricular cardiac output to 
bypass the fetal lungs and flow via the descending aorta 
to the placenta. Functional closure of the ductus arte- 
riosus rapidly follows aeration of the lungs at birth and 
separation from the placenta; anatomic closure follows 
in days or weeks. We have developed techniques for 
the long-term study of the ductus arteriosus in utero! 
which allow evaluation of various pharmacologic stim- 
uli on the caliber of the ductus. In the process of carry- 
ing out these studies, continuous direct measurements 
of ductal dimensions and main pulmonary artery- 
aortic (MPA-Ao) pressure differences were performed. 
Since other laboratories? have utilized pressure mea- 
surements alone as indices of change in ductal dimen- 
sions, the purpose of the present study was to assess the 


- validity of the former. 


Eighteen studies were performed in 12 time-dated 
ovine fetuses with gestations of 124 + 2 days (mean + 
standard error; range, 113 to 136; term = 150) and 
studied at 8 + | days (range, 1 to 19) postoperatively. 
Polyvinyl catheters were placed in the superior vena 
cava, main pulmonary artery, carotid artery, and de- 


Supported by United States Public Health Service Grants 
HL 12373, HL 05846, and HL 17334. 

Reprint requests: Dr. William F. Friedman, Department of 
Pediatrics, UCLA Hospital and Clinics. Los Angeles, Califor- 
nia 90024. f 
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ABSOLUTE INCREASE IN. 
MPA—Ao PRESSURE GRADIENT 
FROM CONTROL (mmHg) 





I-20 31-40 5-60 
l-10 2I-30 41-50 61-70 


% DECREASE IN PDA 
X—SECT. AREA 


Fig. 1. The absolute increase in MPA-Ao pressure gradients as ` 
a function of ductal constriction. PDA: Patent ductus arte- 
riosus. 41: Control internal cross-sectional area of the ductus 
(square millimeters). 42: Internal cross-sectional area during 
constriction (square millimeters). di; Control external ductal 
diameter (square millimeters). d2: External ductal diameter 
during constriction. 7; Control wall thickness of the ductus 
(estimated at 0.8 mm). 


scending aorta and were used for monitoring pressures 
and injecting various pharmacologic agents. In addi- 
tion, ultrasonic dimension crystals were placed across 
the ductus for continuous monitoring of ductal diame- 
ter. During ductus arteriosus constriction induced by 
intravenous administration to the fetus of indomethacin 
(0.1 to 1.0 mg/kg), a potent inhibitor of prostaglandin 
synthesis, ductal caliber and MPA-Ao pressure gra- 
dients were monitored. Ductal constriction was ex- 
pressed as the percent decrease from control in inter- 
nal cross-sectional area and was computed from the 
diameter measurements. At peak constriction, we ob- 
served a 1696 increase in both heart rate and main 
pulmonary artery pressure, with systemic pressure re- 
maining stable. A positive correlation was found be- 
tween ductal constriction and absolute MPA-Ao pres- 
sure gradients and is described by the formula Y = 
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0.153X + 4.001 (r = +0.675; n = 94; p « 0.001). A 
higher correlation was found between ductal co=stric- 
tion and the absolute increase in MPA-Ao presure 
gradients from control values. This is described zy the 
formula Y = 0.165X — 0.871 (r= + 0.760; n = 94; 
p < 0.001). Analysis of the variance of Y showe= that 
58% of the MPA-Ao pressure gradient response was 
due to ductal constriction with 42% caused by other 
factors. When data were pooled and displayed a- 10 
percentage point increments of constriction, zur- 
vilinear plot was obtained (Fig. 1}. These data suggest 
that monitoring pressure gradients across the cuctus 
arteriosus is a sensitive but not completely ‘sufficient 
index for evaluating ductal caliber, especially when 
subtle degrees of constriction occur. 
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Major vessel injury during laparoscopy 
Anatomy of two cases 


` MICHAEL KATZ, M.D. ' 
PAUL BECK, M.D. 
M. LEON TANCER, M.D. 


Department of Obstetrics and Gynecology, The Brookdale 
Hospital Medical Center, Brooklyn, New York : 


IN OVER 3,000 LAPAROSCOPIES performed at The 
Brookdale Hospital Medical Center between 1969 and 


1977, two incidents of major vessel penetration oc- . 


curred. In: both cases the accidents occurred ducing 


blind penetration of the abdominal wall, by the 


pneumoperitoneum needle in one instance and by the 
large laparoscopic trocar in the second. 

The technical aspects of the cases are describec znd 
the specific; maneuvers leading to the injuries are 
analyzed. : 


Case 1. While under general anesthesia the patient (=. F.) 
was placed in the Trendelenburg posiion. An ll cm Veress 
pneumoperitoneum needle was introduced into the perito- 
neal cavity while the skin was held at the level of the ower 
umbilical fold with two towel clamps. After insufflation o^ 1.51 
of carbon dioxide at a flow rate of 11 per minute, the wra- 
abdominal pressure reading was notec at 20 mm Hg. Pzce- 
ment of the needle was tested by mobilization in various di- 
rections. No resistance or change in pressure was ascertzioed. 


Reprint requests: Dr. Paul Beck, Department of Obst2-rics 
and Gynecology, The Brookdale Hospital Medical Cerser, 
Linden Blvd. at Brookdale Plaza, Brooklyn, New York 11212. 
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Two minutes later a sharp drop in blood pressure was ob- 
served. The carbon dioxide gas tube was disconnected. There 
wasno reflux flow of blood through the Veress needle and the 
needle was removed. Inspection of the pneumoperitoneum 
nee lle showed that the retractable stylet functioned properly. 
The procedure was discontinued and as the patient regained 
consciousness the vital signs returned to the preoperative 
leves. Four hours later, because of a drop in hemoglobin 
frora 14 to 9 gm/100 ml and a total urine output of only 70 ml, 
acccmpanied by the patient's complaints of severe periumbili- 
cal rain, an exploratory laparotomy was performed. Less than 
800 ml of blood was found in the peritoneal cavity. The 
posterior parietal peritoneum was elevated by a large hema- 
toma. The estimated blood volume in the retroperitoneal 
space was 3,000 ml. Exploration revealed a 2 by 3 mm lacera- 
tion of the aorta at its bifurcation. The hematoma was 
evacuated and the laceration repaired. A Pomeroy tubal 
sterLization was then carried out. The patient made an une- 
ventul recovery. This patient was 5 feet, 6 inches tall and 
weighed 152 pounds. 

` Cese 2. After an adequate pneumoperitoneum was achieved 
the large trocar was inserted at the lower umbilical fold using 
the “Z” technique, i.e., diagonal penetration through the skin, 
follcwed by a change in direction to the horizontal for 2 to 4 
cm n the subcutaneous layer and a change back to the 
diagonal to pierce the peritoneum. The trocar was removed 
fror the sleeve and the telescope inserted. The abdominal 
organs were not visualized because the peritoneum had not 
yet zeen traversed. The trocar was then reinserted and 
pusked downward to the midpelvis. An immediate fall in 
blood pressure was noted and laparotomy was undertaken 
proraptly. A through-and-through laceration of the left com- 
mon iliac artery and vein was found. A large retroperitoneal 
hematoma, containing approximately 1,200 ml of blood, was 
found to overlie the vessels. The hematoma was evacuated, 
the artery repaired, and the vein ligated. The patient made an 
uneventful recovery. This patient was 5 feet 5 inches tall and 
weigied 123 pounds. 


Itis evident that proper needle placement and a free 
flow of gas are essential in every laparoscopic proce- 
dure. The laparoscopist should be able to judge proper 
placement by close monitoring of the intraperitoneal 
pressure during insufflation. Elevations in pressure are 
frequently caused by close contact between the needle 
tip aad bowel or omentum. Steps must then be taken to 
free the needle tip and insure a continuous un- 
obstructed flow. Some authorities! recommend gentle 
rock.ng or mobilization of the needle in various direc- 
tions. In our first case, such a manipulation resulted in 
injury to the aorta. Since “gentleness” during blind 
man pulation of a needle cannot be measured, an al- 
ternative maneuver should be used, i.e., by elevating 
the abdominal wall with towel clamps, the inserted 
neecle is lifted away from the obstructing structure, 
thus making unobstructed low-pressure gas flow 
possible. 

Waenever a significant drop in blood pressure oc- 
curs during the “blind” part of the procedure, the 
pner moperitoneum needle should not be removed. 
Leaving the needle in place for repeated aspirations 
will help in making the diagnosis of blood vessel lacer- 
atior.. A single negative aspiration does not rule out a 
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large vessel injury, since major vessels, as seen in our 
patients, may bleed into the retroperitoneal space and: 
an accumulation of intraperitoneal blood may not 
occur for some time. ` 
The “Z” technique for trocar insertion is said to have 
several merits": The periumbilical vascular ring is 
avoided; the incidence of postoperative umibilcal her- 
nia is small; a better seal between the laparoscope 
sleeve and the abdominal wall is obtained, thus pre- 
venting the escape of gas. The significant drawback to 
this technique is chat the path of the trocar through the 
abdominal wall is much longer than when direct pene- 
tration is achieved and the incidence of tissue dissection 
and peritoneal tenting is increased. A Manual of 
Laparoscopy! recommends a "sharp thrust" to penetrate 
a tented peritoneum. Such a sharp thrust can obviously 
never be controlled. Frangenheim? mentioned that 
eight deaths occurred with the "Z" technique in 
German-speaking countries. Unfortunately, the tech- 
nical aspects of each case are not described so we can- 
not assume that attempts to penetrate a tented perito- 
neum resulted in a fatal hemorrhage. 
We conclude from our own experience and the cases 
reviewed that direct penetration of the peritoneum by 


the large trocar is preferable and that raising the ab- © 


dominal wall with towel clips is a safer method to over- 
come an obstructed gas flow. 


. Gestation Revised by Ultrasound 
(completed weeks} 


8 10 12 


Gestation according to LIMP 
(completed weeks) 
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Pregnancies associated with low 
maternal serum alpha-fetoprotein 
concentrations 


M. J. BENNETT 
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Nuffield Department of Obstetrics and Gynaecology, John 
Radcliffe Hospital, and I.C.R.F. Cancer Epidemiology and 
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DURING THE COURSE of a screening program for the 
antenatal detection of neural tube defects, patients with 
low as well as high serum alpha-fetoprotein (AFP) 
levels were studied. From May, 1975, to September, 





16 18 20 22 


Fig. 1. Gestational age measured by last menstrual period and u:trasonic scan among pregnancies 


-with low maternal serum AFP levels. 
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Table I. Number of pregnancies tested accordi< to gestational age and outcome of those 
with values less than 10 ng/ml 






Total No. of patients who had AFP 
tests 


Patients with serum AFP, «10 ng/ml: 
Not pregnant i - - 


Spontaneous abortion or stillbirth - 1 
Normal fetus 1 3 
Total (%) 4 


1 (5%) 


*Based on date of last menstrual period. 


1 
1976, a policy was adopted of determining the ou-come 
of pregnancy among patients who had serum: AFP 
levels less than 10 ng/ml ("low" levels) between I? and 
22 weeks of gestation. Fifty-three (3%) of the 2 100 
women tested had low levels. Gestational age wes esti- 
mated from the first day of the patient's last merstrual 
period, and in some this was revised in the light of a 
physical examination performed when blood was tzken 
for the AFP test. 

Table I shows, by week of gestation from 12 to 16 
weeks, the number of patients who had serum AFP 
tests and the number who had low levels. Amor z the 
49 with low AFP levels from 12 to 16 weeks, six had a 
spontaneous abortion (12%), one had a macerated 
stillborn infant (2%), and one was not pregnant (2%). 
The incidence of spontaneous abortion after 12 reeks 
of gestation is not known with certainty, and ia one 
study it was 6.1%.' From 17 to 22 weeks, only for of 
the 962 patients tested (0.4%) had low AFP leve.» (at 
17, 18, 20, and 22 weeks); their gestational ages were 
revised to less than 17 weeks following an ultrasonic 
examination, and they all had live-born infants. Mone 
of the 58 pregnancies was associated with a majo- con- 
genital malformation. 

Absence of a fetus has been associated with abnor- 
mally low maternal serum AFP levels." 5 Two patients 
with hydatidiform mole were excluded from our anal- 
ysis because the diagnosis was made before bloo- was 
taken for AFP measurement, and it is likely -hat 
knowledge of the diagnosis prompted the deciszcn to 
perform the measurement. Their inclusion would, 
therefore, make our sample unrepresentative z£ all 
pregnant women. The first of these two patients bad a 
serum AFP level of 1 ng/ml at 13 weeks of gestat:on, 
and the other, a level of 8 ng/ml at 15 weeks. 

Of the 45 patients with low AFP levels who gave birth 
to a live infant, 33 had an ultrasonic examinatior, and 
Fig. 1 shows how this led to the revision of gestazzonal 
age. In two patients the estimate of gestational age was 
advanced, in five it was unchanged, and in 26 (79%) it 
was shortened. In 12 patients the gestational ag= was 
shortened to less than 12 weeks. 

Maternal serum AFP levels rise with increasing ges- 
tational age until about 32 weeks. Women with low AFP 


. Gestational age* (completed weeks} 
19 37 270 440 372 


(1196) 






Total of weeks 
12-16 





1,138 
= S 1 I 
l 4 1 7 
21 12 4 41 
22 (8%) 16 (4%) 6 (2%) 49 (4%) 


levels may be expected to include a disproportionately 
large number with gestational ages thought to be more 
advanced than they really are, and our results con- 
firmed this. Similarly, women with high AFP levels will 
include a high proportion of pregnancies thought to be 
shorter than they really are. This has previously been 
shown and discussed.® 

Our data suggest that the majority of women “with 
low serum AFP levels have normal pregnancies, al- 
though there appears to be an association with spon- 
taneous abortion, and we cannot exclude the possibility 
that a larger study might not identify an association 
with other abnormalities. We also noted that one pa- 
tient had insulin-dependent diabetes, one had pre- 
eclampsia, one had mild toxemia of pregnancy (with- 
out proteinuria), and two had thyroid disease (one with 
hypothyroidism and the other with hyperthyroidism). 
These cases are too few to justify even cautious conclu- 
sions, but it is possible that maternal serum AFP levels 
might usefully be investigated further in women with 
these diseases. 


We thank Sheena Gillman for collecting information on the 
patients we studied, Dr. G. W. G. Redman for advising us 
about which patients had toxemia of pregnancy, and Mr. 
W. A. Scott for computing assistance. 
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Subclinical herpes simplex genitalis 
infections in the perinatal period 
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S. WAYNE KLEIN, M.D. ` 
MARK KAPLAN, M.D. 


Dpeartment of Obstetrics and Gynecology and Department of 
Pathology, Division of Virology, Nassau County Medical 
Center, East Meadow, New York, and the Health Sciences 
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HERPES SIMPLEX GENITALIS has superseded gonor- 
rhea as the most common venereal disease. The gravid 
state is believed to facilitate the persistence of the 
virus.! The incidence and infectivity of the subclinical 
case are as yet unclear. It is the purpose of this investi- 
gation to evaluate the incidence and the neonatal con- 
sequences of mothers who shed virus without clinical 
evidence of the disease on inspection of the cervix and 
vagina at the time of delivery. l 

The subjects of this study were 1,094 consecutive pa- 
tients admitted to the obstetric service in labor. Patients 
were selected only on the basis of being in labor and 
comprised a widely varied group as far as age, parity, 
and high-risk situations were concerned. On admission 
cervical and vaginal inspection was performed to look 
for clinically active lesions. Viral cultures were obtained 
by the admitting physician as part of the initial physical 
examination. If lesions suggestive of herpes simplex 
virus infection were seen, cultures and material for 
immunofluorescent staining were obtained, and the 
patient was excluded from the study and treated clini- 
cally in her best interest. 

Cultures were transported to our virus laboratory in 
a virus transport medium (Hanks balanced salt solution 
containing gentamicin, Mycostatin, and penicillin). 
Specimens were inoculated into three types of tissue- 
culture cells. The tissues used were: rhesus monkey 
kidney RH(MK), human embryonic kidney (HEK), and 
African green monkey AG(MK). Herpesvirus was con- 
sidered present where cytopathogenic effect was seen 


in the HEK and AG(MK) and was absent.in the. 


RH(MK). If such cytopathogenic effect was found, 


neutralization tests were done in HEK with herpes. 


simplex antisera to confirm the findings. 

Since cultures were taken from patients already in 
labor, reports were not obtained until after delivery. If 
cultures were positive for herpesvirus, herpes comple- 
ment-fixation titers were determined in maternal 
serum, neonatal cultures were taken, and the neonatal 
course was observed carefully over the fpecies incu- 
bation period. 

In the 1,094 women examined, only two were e found 
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to have obvious lesions on inspection of the cervix and 
vagina. Viral culture later confirmed these lesions to be 
due to herpex simplex virus infection. One patient had 
uncontrolled, severe pre-eclampsia necessitating cesar- 
ean section before labor or rupture of the membranes. 
In a second patient with highly suggestive clinical le- 
sions, an immunofluorescent stain on material obtained 
from the lesion confirmed the clinical impression. A 
cesarean section was performed and viral cultures ob- 
tained later also confirmed herpes infection. 

Of the remaining 1,092 patients with no clinically 
obvious lesion, only one positive cervical culture was 
obtained, The intrapartum obstetric course of this pa- 
tient necessitated cesarean section following arrest of 
labor in the active phase 8 hours after rupture of the 
membranes. Management included internal fetal heart 
rate monitoring and three fetal blood samplings for 
pH. A re-examination after culture reports were ob- 
tained confirmed the absence of clinical lesions. Neo- 
natal cultures were negative and the neonatal course 
was unremarkable. The mother’s complement fixation 
titer was 1:32, indicating past infection at an indeter- 
minate time. Cultures from mother and neonate at 18 
days post partum were negative. The neonates in the 
remaining mothers with negative cultures showed no 
clinical evidence of herpes simplex virus infection. 

It has been suggested that some recurrent herpes 
simplex virus infections are mild and inapparent on 
physical examination of the cervix and vagina and are 
probably not associated with neonatal infection because 
of transplacental passage of an immunoglobulin G type 
of maternal antibody.? In this study it was anticipated 
that these cases could be diagnosed in retrospect and 
the neonatal hazard assessed. Only one confirmed case 
of herpes simplex virus occurred in 1,092 negative 
physical examinations, an incidence much lower than 
anticipated. In this case, neonatal infection did not 
occur in spite of 8 hours of ruptured membranes and 
invasive diagnostic measures such as internal fetal 
heart rate monitoring and fetal scalp blood sampling. 
On the other hand, both cases that showed clinical evi- 
dence of herpes had positive herpes simplex cultures 
indicating the reliability of clinical examination. 

Careful visual examination of the genitalia in pa- 
tients in labor is not usually performed. It is felt that 
one of the lessons of this study is the diagnosis of two 
cases of herpes simplex genitalis which were then ap- 
propriately managed. It is reasonable to conclude after 
this experience with 1,094 cases that if careful physical 
examination excludes a clinical lesion, a subclinical in- 
fection of potential hazard to the neonate is unlikely. 
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A dying social grace 
To the Editors: 

History is replete with repetitive tales of the dezine 
and death of cultures and civilizations. Among thse, 
the world has witnessed the decline of the Roman Em- 
pire, the decay of the British Commonwealth, anc the 
fall of the infamous Third Reich. Unfortunately. ir cur 
current hectic pace of life, we are beginning to noz a 
diminishing concern for social graces. It appears -hat 
the social grace that is in the most rapid state of dece” is 


something less famous than a civilization but possil of - 


similar importance, our daily consideration of zne 
human for another. 


Many radical changes in the medical profession zave 


occurred during the last fifty years. The majori- of 
these changes have benefited the patient, allowing the 
physician to practice a better quality of medtine. 
Dwarfing the medical changes have been the profond 
social changes that have occurred. Most have been very 
beneficial with marked improvements in commu-iza- 
tion among people. Unfortunately, the rapidity o ‘ife 
has resulted in a decline of an important social grace 
between physicians, the act of pourieiy for one profes- 
sional to another, 

It is very distressing that one must write abou: -he 
decay of courtesy of one person for another but i ap- 
pears to be of epidemic proportions. A classic example 
of this decay is present in the current referral system. 
As specialization and medical knowledge have in- 
creased exponentially, there has been a rapid growt= in 
the referral system. The ideal situation for patiert re- 
ferral includes: (1) The referring physician should 
notify his colleague of the patient to be refered; 
(2) after seeing the patient, the specialist should rovify 
the referring physician of his findings and suggestions; 
(3) the primary physician should keep the specialis: in- 
formed of the patient's outcome. In the universit” set- 
ting, the patient is often seen in referral with little o7 no 
information from the primary physician. Suggest.ons 
are made and the referring physician is notified of 
these. Rarely, if ever, are the outcome and fu:ure 
health problems of the patient made known tc :he 
physician who saw the patient in consultation. 

Courtesy is also lacking between students and teach- 
ers, house staff and staff physicians, and among staff 
physicians themselves. Nursing personnel are not. .m- 
mune to this deterioration of a social grace. A rxjor 
reason one chooses a career in academic medicine s the 
desire to educate and fulfill the needs of the yxung 
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inquisitive mind. How distressing it is after spending a 
large amount of time with a student, resident, or nurse 
and have the person walk away without a simple "thank 
you." 

One wonders what has caused this lack-of courtesy 
that is now so prevalent in medicine. Is it related to the 
person's childhood rearing, to his formal education, or 
to society in general? Are we living at such a rapid pace 
that we must give up small amenities? I would plead 
with my fellow professional that we revive the aspect of 
common courtesy of one person for another. Approx- 
ima:ely 100 years ago, Ralph Waldo Emerson wrote, 
"Life is not so short but that there is always time 
enough for courtesy." Let us all strive to prevent the 
death and to foster the growth of this important social 
grace, courtesy. 

Louis Weinstein, M.D, 
Department of Obstetrics 

and Gynecology 
University of Arizona 
Health Sciences Center 
Tucson, Arizona 85724 


Treatment of the vault in ele hysterectomy ` 


To the Editors: 

I have just read the article by Dr. Hajj, entitled 
“A simplified surgical technique for the treatment of 
the vault in vaginal hysterectomy” (AM. J. OBSTET. 
GyneEcoL. 133:851, 1979). It was a fine article with 
good diagrams. However, the technique described is 
not new. In fact it stems from the Falk technique de- 
scribed in the 1940s and 1950s and then subsequently © 
embellished in the Gray Journat by Dr. Robert Porges 
from the New York University Medical School. Dr. 
Hajj’s presentation was published as a lead article and 
should have been checked by a leading gynecologic 
surgeon, such as Dr. Leo J. Dunn. I could be in error if 
Dr. Dunn did review this article. 

; Harold Schwartz, M.D., F.A.C.O.G. 
116 Millburn Avenue 
Suite 207 

Mil'burn, New Jersey 07041 


Reply to Dr. Schwartz 


To the Editors: . EL 
Prior to the submission of my article, a thorough 
medical literature search was done to confirm my con- 
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* tention in the article that the technique which I de- 


scribe is new and has not been published previously. 

I am familiar with the work of Drs. Falk and Porges 
from New York. Falk published two articles pertaining 
to vaginal hysterectomies and in neither was a tech- 
nique detailed. Both of these articles appeared in the 
AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY. 
The first of Dr. Falk's articles appeared in 1946 (vol- 
ume 52, page 623) and was entitled “A study of 500 
vaginal hysterectomies.” The second article appeared 
in 1955 (volume 69, page 333) and was entitled “Vagi- 
nal hysterectomy for uterine prclapse.” 

The article of Dr. Robert F. Porges did not appear in 
the Gray JOURNAL but was published in Obstetrics and 
Gynecology (35:300, 1970). In this article the author de- 
scribed in detail the technique of vaginal hysterectomy 
in use at Bellevue Hospital, New York, New York. The 
steps are a modification of the Heaney technique, 
which is completely and totally differ ent from the 
technique I described. 

I am confident this will settle the doubts in my col- 
leagues’ minds as to the originality of the work pub- 
lished. 

Samir N. Hajj, M.D. 
The University of Chicago | 
Department of Obstetrics and Gynecology 
The Chicago Lying-in Hospital 
5841 Maryland Avenue | 
Chicago, Illinois 60637 


‘Recognition of extrauterine pregnancy 


To the Editors: 

I wish to congratulate Dr. James W. Orr, Jr., and his 
colleagues for the paper entitled, “False negative 
oxytoxin challenge test associated with abdominal 
pregnancy,” that was published in your esteemed 
JouRNAL on p. 108 of the January 1, 1979, issue. They 
have very clearly demonstrated how, in modern 
obstetric practice, people can get too hooked on techni- 


cal and technologic maneuvers and forget basic clinical | 


sense and judgment. 

Judging from Fig. 2 of their paper, showing the 
anatomic relationship discovered at the time of lapa- 
rotomy, it is obvious that on the first clinical exami- 
nation itself, where they found the cervix (which was 
uneffaced and closed) so high above the level of the 
symphysis pubis and the presenting part (in this case, 
the breech) so low in the pelvis, there could have been 
only two possibilities: (1) a large, posterior sacculation 
of the uterus or (2) an extrauterine pregnancy. Having 
missed this basic physical sign, they went on to do an 
oxytoxin challenge test, which in the current concept 
should be done only after an attempt at passive testing. 
Further, they performed amniocentesis without even 
trying to locate the placenta by ultrasound. Though it 
may be argued that placental localization is not abso- 
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lutely essential to perform amniocentesis, a search for 
the placenta would have given them the clue to the 
unusual situation. of abdominal pregnancy they en- 
countered. . 

Further, in their Fig. 1, some tracings show uterine 


' contractions. They have said that these are in arbitrary 


units. I wish they would clarify that. 

Last, I strongly feel that such case reports of ques- 
tionable patient management should not find a place in 
your JOURNAL, as they do more harm than good to the 
practice of obstetrics. 

Thampu Kumarasamy, M.D. 


` Department of Obstetrics and Gynecology 


Medical College of Virginia 
MCV Station 
Richmond, Virginia 23298 


Reply to Dr. Kumarasamy 


To the Editors: 

We apreciate the opportunity to respond to Dr. 
Kumarasamy’s comments. Several points deserve clar- 
ification: (1) Fig. 2 of our paper is an artist’s recreation 
of the anatomic relationships found at the time of sur- 
gery. However, the initial oxytocin challenge test 
(OCT) was performed 17 days eariler, at which time 
these relationships were not nearly so striking. (2) The 
statement that an OCT should be done only after pas- 
sive testing is certainly not universally accepted, even 
by some cf the pioneers of antepartum fetal heart rate 
monitoring.’ (3) We likewise disagree that examination 
by ultrasound is mandatory prior to every third- 
trimester amniocentesis. Since the incidence of abdom- 
inal pregnancy is only one in about 3,400,” the respon- 
dent would suggest that a considerable number of 
these examinations be performed in order, perhaps, to 
give a clue as to the presence of this condition. In fact, 
such an examination had been done prior to initial re- 
ferral to this institution, and the suspicion of abdomi- 
nal pregnancy had not been raised. (4) The arbitrary 
units noted for the uterine activity channel of Fig. 1 are 
exactly that. No currently available external monitor- 
ing system. is able to quantitate uterine activity. 

Finally, the points of the paper were that abdominal 
pregnancy, a condition so rare that most practitioners 
will see no more than a few in a lifetime, is not always 
an early consideration, that the extrauterine location of 
the fetus does no: preclude the obtaining of a satisfac- 
tory OCT tracing, and that the result of such an OCT 
may have nothing whatever to do with fetal condition. 

James W. Orr, Jr., M.D.. 
John F. Huddleston, M.D. 
Richard O. Davis, M.D. 
Division of Maternal and Fetal Medicine 
Department of Obstetrics and Gynecology 
University of Alabama Medical Center 
Birmingham, Alabama 35294 
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Third-trimester glucose homeostasis and 
fetoplacental maturation 


To the Editors: 

In a previous paper in your JOURNAL,’ it was sug- 
gested that a normal glucose tolerance test perferaasd 
before 24 weeks of gestation could not exclude ges-a- 
tional diabetes. We have analyzed data on 52 urvent- 
ful pregnancies at risk for diabetes terminatnz in 
physiologic labor and delivery at 40 + 2 weeks di the 
calculated gestation. All subjects received a standard- 
ized glucose tolerance test after 24 weeks of ge tztion 
and had a fasting serum glucose (FBS) value of € 110 
mg/ 100 ml and a serum glucose value 2 hours 'olzw- 
ing testing of «140 mg/100 ml. 

FBS had no correlation with gestational age a the 
time of testing (p > 0.2). The 2 hour postpzaazial 
value correlated with the FBS value (p < 0.05) kut rad 
a stronger correlation with gestational age at tke time 
of testing (p < 0.005). This finding is being coram sni- 
cated.? But further analyses of the data reveal-d zat 
the 2 hour postprandial value/FBS value ratio asc kad 
a positive correlation with gestational age at the irw of 
testing (p < 0.05) and a negative correlation with zhe 
gestational age at labor and delivery (p < 0.005). 

These data are in agreement with the propesz:s of 
Tyson and Hock! but further suggest that zlazose 
homeostasis is dynamically related to gestatioaal age 
even in the absence of diabetes. They also su;gested 
that standardization of populations on the ba.is of a 
"normal" glucose tolerance test at undefined weeks of 
gestation may be questioned. If the magnitude cf the 


fetoplacental unit is responsible for this phenocnezon, . 


it is: possible that fetal maturation, fetal adiposty, and 
glycemic indices may have subtle interrelations. 
W. Lugmaa, M.D. 
C. Saunde.s, M.D. 
W. Moo 2, M.D. 
M. Smita, Pà D. 
R. Kulin, 3.4. 
Endocrine-Metabolism Service 
Depariment of Medicine and Department of Obstevi-. and 
Gynecology 
Madigan Army Medical Center 
Tacoma, Washington 98431 
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Male predominance in iatrogenic respiratory 
distress syndrome 


To the Editors: 

Flaksman and associates,’ in their report on iat- 
rogenic prematurity and respiratory distress syndrome 
(RDS), fail to mention the gender of their infants. 
Other similar reports in the JourNAL® ? and else- 
where* also do not designate gender. 

In our series of infants with "iatrogenic RDS," we 
have noted an overwhelming male predominance. One 
hundred consecutive infants with RDS who were ad- 
mitted to our nursery in the latter part of 1977 were 
studied: Of these 100, 67 were male, which is consistent 
with the usual male predominance of RDS.” However, 
of the 28 infants deemed to have "iatrogenic RDS," 24 
were male (x? = 6.16, p < 0.02, Table I). 


Table I. Distribution of infants with iatrogenic and. 
nonpreventable RDS by gender, as seen at the 
North Central Illinois Perinatal Center, 

Peoria, Illinois, in late 1977 


Iatrogenic Nonpreventable 
RDS . RDS Total 


Male infants 24 43 67 
Female infants _ 4 29 33 
Total 28. 72 100 
Mean birth 2,355.3 + 687  1,724.9 + 650 

weight + SD 

(grams) 


Mean gestational 35.3 = 2.8 32.1 + 3.6 


age + SD (wk) 


Recently, Nielsen and associates® reported that at all 
stages of gestation male fetuses were associated with 
lower lecithin/sphingomyelin (L/S) ratios than female 
fetuses, as well as lower amniotic fluid cortisol levels. 
Their findings are consistent with the usual male pre- 
dominance of RDS, and they also may explain the 
overwhelming male predominance in “iatrogenic RDS” 
which we have seen, for if a physician electively inter- 
venes relatively late in pregnancy (as is attested to by 
the greater birth weights and gestational ages of infants 
with iatrogenic RDS,” *"? Table I) he is much more 
likely to encounter an immature male fetus rather than 
an immature female fetus. 

We wonder if Flaksman and colleagues have noted a 
similar overwhelming male predominance in iatrogenic 
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. RDS, which would be consistent with the recently re- 
ported data on later maturation of L/S ratios in gesta- 
tions with male fetuses. 

William F. Powers, M.D., M.P.H. 
Eonnie Patterson, M.D. 
Department of Pediatrics i 

Peoria School of Medicine 

St. Francis Hospital-Medical Center 

530 N.E. Glen Oak Avenue 

Peoria, Illinois 51637 
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Reply to Drs. Powers and Patterson 


To the Editors: 

We thank Drs. Patterson and Powers for their com- 
ments. Of the infants in our study who had hyaline 
membrane disease (26), 14 were female and 12 were 
male. 

Richard J. Flaksman, M.D. 
Regional Neonatal Intensive Care Unit 
Children's Hospital Medical Center of Akron 
281 Locust Street l 
Akron, Ohio 44308 


Contamination of intrauterine 

pressure transducers 
To the Editor: 

I was most interested in the perceptive report of 
Baker and colleagues “Water-borne contamination of 
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intrauterine pressure transducers,” AM. J. OBSTET. 
GynecoL. 133:923, 1979), concerning the potential of 
the intrauterine pressure transducer,.used in direct 
electronic fetal monitoring, as a source of nosocomial 
infection. Baker and colleagues concluded by stating 
that, “. .. ingenious engineering solutions to the prob- 
lems of decontamination must be sought by the manu- 
facturers who design this equipment.” 

It is most unfortunate that Baker and colleagues did 
not cite the paper of Roberts, A. M. and Steer, P. J.: 
Bacterial motility and intrauterine catheter-borne in- 
fection, Br. J. Obstet. Gynaecol. 84:336, 1977, in which 
the potential risks of bacterial infection secondary to 
intrauterine infections are most nicely described, ana- 
lyzed, and discussed and the solutions to the problem 
are delineated aswell. The British authors described 
multiple methods and techniques that may be used to 
reduce bacterial contamination from intrauterine 
catheters, including the use of “micropore bacterial ul- 
trafilter,” “.. . placing a loop in the catheter," and care 
in being sure that catheter is not filled with amniotic 
fluid. 

It appears that the problem(s) described by Baker 
and colleagues have been publicized and published at 
least 2 years ago by Roberts and Steer who also pro- 
posed solutions to the problem(s) described, in contra- 
distinction to Baker and colleagues. 

Sylvain Fribourg, M.D., F.A.C.O.G ° 
Southern California Permanente Medical Group 
13652 Cantara Street 
Panorama City, California 91402 
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Reply to Dr. Fribourg 
To the Editors: 

We thank Dr. Fribourg for his comments and for 
emphasizing an article dealing with the subject of con- 
tamination of monitoring equipment. 

We have reported that in routine obstetric use there 
is contamination of intrauterine pressure transducers 
with water-borne bacteria. The article by Roberts and 
Steer dces not deal specifically with intrauterine pres- 
sure iransducers but with the intrauterine catheter in 
an in vitro situation. Roberts and'Steer suggest “the 
dome or membrane may be contaminated by bacteria," 
but there is no substantiation of this in their article. 
They point out that this pressure transducer cannot be 
autoclaved and they suggest that sterilization with a 
bactericidal fluid be performed. However, the manu- 
facturers of this pressure transducer suggest this in 
their methods of care of these transducers but leave it 
as an option rather than making it a necessary part of 
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maintenance. We suggest that these intrauterine pies- 
sure transducers could be designed so that sterilization 
could be facilitated. 

Of importance to note is that Roberts and Steer wszd 
intrauterine catheters in vitro (not during the m- 
trapartum period). As well, the test organism tha. -3ey 
used was Escherichia coh. We take exception to thi: be- 


cause this organism is rarely found in the endocea~rcal. 


canal and their observations with this organism ray 
not hold true for the water-borne organisms or f5- the 
other bacterial flora of the vagina and endocervzc 

In our study we have not seen any maternal o` =eo- 
natal morbidity from this contamination nor hav2 we 
investigated migration of these organisms througt the 
intrauterine catheter during the intrapartum p=~od. 
Their suggestion of placing a loop in the catheer or 
using a micropore ultrafilter is interesting. Untd sub- 
sequent research proves these measures to be efEc ve 
or ineffective their use would seem reasonable. 

More investigation is needed in the area of po -extial 
contamination of apparatuses used in obstetric and 
gynecology. 3 

; David A. Baker M D. 
Philip B. Mead .M D. 
The University of Vermont 
College of Medicine 
Department of Obstetrics and Gynecology 
Given Building, Burlington, Vermont 05401 


Interconversion of grams and pounds in the 
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American-trained obstetrician is the rapid, accrrate 


Reprint requests: Dr. Daniel A. Rightmire, Departmen: of 
Obstetrics and Gynecology, The University of Texas Scuth- 
western Medical School, 5323 Harry Hines Blvd., T'allas, 
Texas: 75235. 


October 15, 1979 - 
Am. J. Obstet. Gynecol. 


North, 360° 
3600 gms: 8 Ibs 







NORTHWEST, 315* 
3150 gms: 7 Ibs 


NORTHEAST, 45° 
480 qms: 1 Ib 


West, 270? 
2700 gms: 6 Ibs 


East, 90° 
900 gms: 2 Ibs 


SOUTHWEST, 225° 
2250 gms: 5 lbs 


SOUTHEAST, 135° 
1350 gms: 3 Ibs 


South, 180° 
1800 gms: 4 Ibs 


Fig. 1. Interconversion of grams and pounds in the range of 
fetal weights using the mariner’s compass card. 


conversion of mass units from grams to pounds in the 
range of fetal weights. DE 

The mnemonic, illustrated in Fig. 1, represents a 
simple solution, immediately familiar to anyone who 
can recall an ordinary mariner’s compass card.’ Lest 
the mnemonic be forgotten, simply remember: 


The degrees of the compass, 
Multiplied by ten, 

Change our pounds into grams 
and back again. 


^ Daniel A. Rightmire, M.D., F.A.C.O.G. 
Department of Obstetrics and Gynecology 
University of Texas Health Science Center 


. Southwestern Medical School, Dallas 


Dallas, Texas 75235 
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‘Sure as a new day will dawn, 
Peri-Colacé works with gentle, proven predictability 


PERI-COLACE combines the gentle 
laxative and effective stool softener 
so often needed when bowel motility 
is depressed. PERI-COLACE acts gently 
to induce peristalsis, while the stool- 
softening agent lets natural intestinal 
water permeate stools. 


PERI-COLACE is predictable—gentie 
evacuation usually occurs within 8 to 
12 hours. It is useful in obstetrical 
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valescent, inpatients with medication- 
related suppression of bowel motility 
and children. 


PERI-COLACE —gentle, proven, pre- 
dictable. In capsule and liquid forms. 
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Sweet sixteen. 


Not very long ago, “sweet sixteen” marked a meaning- 
ful milestone in the life of a young woman, a pinnacle 
in the passage from puberty to womanhood. Times 
have changed. 

Todays society-in-flux is more complex, less clearly 
defined by traditional standards of conduct. As a result, 
today’s sixteen-year-old may be anguished, without a sense 
of hope, instead of joyously celebrant and optimistic. 


Consider the following. Today, it is estimated that 
25% of young women have had intercourse by age six- 
teen! And, today, teens are responsible for half of all 
out of wedlock births. Of these, some two-thirds are 
unplanned, unwanted? 

One thing is painfully clear. Teenage ignorance regard- 
ing sexuality is as prevalent as teenage sexual activity. 
Never before was there a more acute need for substan- 
tive instruction coupled with compassionate, reassur- 
ing counseling. As disturbing as it may be, many teens 
are also in need of basic contraceptive guidance. In each 
of these areas, the physician can play an enormously 
important role. 

For many sexually active teenagers, the selection of a 
sub-50 mcg oral contraceptive, like Brevicon, can be a 
sound choice. Brevicon offers a rate of efficacy com- 
parable to higher dose formulations and a well-accepted 
rate of menstrual irregularities. (Cycle incidence of 
breakthrough bleeding and amenorrhea is 5.1% and 1.0% 
respectively. Dropout rate due to menstrual irregular- 
ities is only 3.4% during the critical first three cycles.)* 

Brevicon coupled with counseling, compassion and 
reassurance. Not a panacea, but one good way to help 
our teenagers avoid unwanted, unplanned births. 





Make plans now to attend 


Adolescent Sexuality: 
Clinical Challenge of the Transitional Years 


a nationwide symposium * live, closed-circuit telecast * to 10 major cities 
March 26, 1980 
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(norethindrone 0.5 mg. with ethinyf estradiol 0.035 mg.) 


Brevicon" 28-Day tabiets 
(21 norethindrone 0.5 mg. with ethinyl estradiol 
0.035 mg. tablets followed by 7 inert tablets) 


ORAL CONTRACEPTIVE (0.C.) AGENTS 


INDICATIONS 0.C.s are indicated for the prevention of pregnancy. The drop- 
out rate for medical reasons, as observed in the clinical trials conducted with 
BREVICON, appears to De somewhat higher than observed with higher dose 
combination products. The dropout rate due to menstrual disorders and ir- 
regularities was also somewhat higher, dropouts being equally split between 
menstrual disorders and irregularities and other medical reasons attributable 
to the drug. DOSE-RELATED RISK OF THROMBOEMBOLISM FROM 0.C.s 

Studies have shown a positive association between the dose of estrogens in 
0.C.s and the risk of thromboembolism. For this reason, it is prudent and in 
keeping with good principles of therapeutics to minimize exposure to estro- 
gen. The O.C. product prescribed for any given patient should be that product 
which contains the least amount of estrogen that is compatible with an ac- 
ceptable pregnancy rate and patient acceptance. It is recommended that new 
acceptors of 0.C.s should be started on preparations containing 0.05 mg or 
less of estrogen. 


CONTRAINDICATIONS 1. Known or suspected pregnancy (see Warning No 
5). 2. 0.C.s should not be used in women who have or have had any of the 
following conditions: a. Thrombophlebitis or thromboembolic disorders. b 
Cerebral vascular or coronary artery disease. c. Markedly impaired liver func- 
tion. d. Known or suspected carcinoma of the breast. e. Known or suspected 
estrogen dependent necplasia. f. Undiagnosed abnormal genital bleeding. 


WARNINGS: Cigarette smoking increases the risk of serious car- 
diovascular side effects from 0.C. use. This risk increases with age and 
with heavy smoking (15 or more and is quite 
marked in women over 35 years of age. Women who use 0.C.s should 
be strongly advised not to smoke. 

The use of 0.C.s is associated with increased risk of several serious con- 
ditions including thromboembolism, stroke, myocardial infarction, liver 
tumor, gall bladder disease, visual disturbances, fetal abnormalities, and 
pypectansion. Practitioners prescribing 0.C.s should be familiar with the 
following information relating to these risks 











1. Thromboembolic Disorders and Other Vascular Problems: An increased 
risk of thromboembolic and thrombotic disease associated with the use of 
0.C.s is well established. One British study demonstrated an increased rela- 
live risk for fatal venous thromboembolism; two British and three American 
Studies demonstrated an increased relative risk for non-fatal venous throm- 
boembolism. These studies estimate that users of O.C.s are 4 to 11 times 
more likely than nonusers to develop these diseases without evident cause 
CEREBROVASCULAR DISORDERS. Two American studies demonstrated an 
increased relative risk for stroke, which had not been shown in prior British 
studies. In a collaborative American study of cerebrovascular disorders in 
women with and without predisposing causes, it was estimated that the rela- 
tive risk of hemorrhagic stroke was 2.0 times greater in users than nonusers 
and the relative risk of thrombotic stroke was 4 to 9.5 times greater in users 
than in nonusers. A British long-term, follow-up study reported in 1976 a 
highly significant association between O.C. use and stroke. Another British 
long-term, follow-up study had suggested such an association in 1974, but 
the number of cases was too small to estimate the risk. MYOCARDIAL IN- 
FARCTION. An increased relative risk of myocardial infarction associated with 
the use of 0.C.s has been reported, confirming a previously suspected asso- 
ciation. One study conducted in the United Kingdom found, as expected, that 
the greater the number of underlying risk factors for coronary artery disease 
met smoking, hypertension, hypercholesterolemia, obesity, diabetes, 
istory of preeclamptic toxemia) the higher the risk of developing myocardial 
infarction, regardless of whether the patient was an O.C. user or not. O.C.s, 
however, were found to be an additional risk factor. In terms of relative risk, it 
has been estimated that O.C. users who do not smoke (smoking is consid- 
ered a major predisposing condition to myocardial infarction) are about twice 
as likely to have a fatal myocardial infarction as nonusers who do not smoke. 
0.C. users who are also smokers have about a 5-fold increased risk of fatal 
infarction compared to users who do not smoke, and about a 10- to 12-fold 
increased risk compared to nonusers who do not smoke. Furthermore, the 
number of cigarettes smoked is also an important factor. In determining the 
importance of these reiative risks, however, the baseline rates for various age 
goons must be given serious consideration. (The estimates are based on 
ritish vital statistics which show acute myocardial infarction death rates 2- to 
3-times less than in the U.S. for women in these age groups: consequently, 
actual U.S. death rates could be higher.) The importance of other predispos- 
ing conditions mentioned above in determining relative and absolute risks 
has not been quantified; other synergistic actions may exist. RISK OF DOSE. 
In an analysis of data derived from several national adverse reaction reporting 
systems, British investigators concluded that the risk of thromboembolism 
including coronary thrombosis is directly related to the dose of estrogen used 
in 0.C.s. Preparations containing 0.1 mg or more of estrogen were as- 
sociated with a higher risk of thromboembolism than those containing 0.05- 
0.08 mg of estrogen. Their analysis did suggest, however, that the quantity 
of estrogen may not be the sole factor involved. This finding has been sup- 
ported by a study in the United States. Careful epidemiological studies to de- 
termine the degree of thromboembolic risk associated with progestogen-only 
0.C.s have not been performed. Cases of thromboembolic disease have been 
reported in women using these products, and they should not be presumed to 
be free of excess risk. ESTIMATE OF EXCESS MORTALITY FROM CIRCULAT- 
ORY DISEASE. A large British prospective study estimated the mortality rate 
per 100,000 women per year from diseases of the circulatory system for 
users and nonusers of 0.C.s according to age, smoking habits. and duration 
of use. The overall excess death rate annually from circulatory diseases for 
0.C. users was estimated to be 20 per 100.000 (ages 15-34 —5/100,000; 
ages 35-44 — 33/100.000; ages 45-49 —140/100,0! 0), The risk is concen- 
trated in older women, in those with a long duration of use, and in cigarette 
smokers, and may persist after discontinuation of 0.C. use. It was not possi- 
ble, however, to examine the interrelationships of age, smoking, and dura- 
tion of use, nor to compare the effects of continuous vs. intermittent use 
Although the study showed a 10-fold increase in death due to circulatory dis- 
eases in users for 5 or more years, all of these deaths occurred in women 35 
or older. Until larger numbers of women under 35 with continuous use for 5 
or more years are available, it is not possible to assess the magnitude of the 
relative risk for this younger age group. The available data from a variety of 
Sources have been analyzed to estimate the risk of death associated with vari- 
ous methods of contraception. The estimates of risk of death for each method 
include the combined risk of the contraceptive method (e.g., thromboem- 
bolic and thrombotic disease in the case of O.C.s) plus the risk attributable to 
pregnancy or abortion in the event of method failure. This latter risk varies 
with the effectiveness of the contraceptive method. The findings of this 
analysis are shown in Table 1 below. The study concluded that the mortality 
associated with all methods of birth control is low and below that of 
childbirth, with the exception of 0.C.s in women over 40 who smoke. (The 
rates given for pill only/smokers for each age group are for smokers as a 
Class. For "heavy" smokers (more than 15 cigarettes a day), the rates given 
would be about double; for "light" smokers less than 15 cigarettes a day), 
about 50 percent.) The lowest mortality is associated with the condom or dia- 
phragm backed up by early abortion. The study also concluded that 0.C. 
users who smoke, especially those over the age of 30, have a greater mortal- 
ity risk than O.C. users who do not smoke. 
TABLE 1. The annual number of deaths associated with control of fertility and 
no control per 100,000 nonsterile women by regimen of control and age of 





women are: 
15-19 20-24 25-29 30-34 35-39 40-44 
No method 5.6 61 7.4 139 20.8 22.6 
Abortion only T 1.6 1.8 Ta 1.9 1.2 
Pill only—nonsmokers 1.3 14 1.4 22 46 £3 
Pill only—smokers 1.5 16 16 108 13.4 58.9 
IUDs only 0.9 10 1.2 1.4 2.0 1.9 
Traditional 
contraception only 1.1 16 2.0 3.6 5.0 4.2 
Traditional contra- 
ception and abortion 02 02 0.3 0.3 03 02 





The risk of thromboembolic and thrombotic disease associated with O.C.s 










is further increased by hypertension, hyperli pidenin, obesity, diabetes, or 
history of preeclampic toxemia and especially by cigarette smoking. Based on 
the data currently availabe, the following table gives a gross estimate of the 
risk of death from circulatory disorders associated with the use of 0.C.s: 


TABLE 2. Smoking habits and other predisposing conditions — risk as- 
sociated with use-of 0.C-s 








Age Below 30 30-39 40+ 
Heavy smokers C B A 
Light smokers D C B 
Nonsmokers 
(No predisposing concitions) 0 C.D C 
Nonsmokers 
(other predispesing conditions) C C,B B.A 





A— Use associated with very high risk. C — Use associated with moderate risk. 
B — Use associated with high risk. D — Use associated with low risk 





The physician and the patient should be alert to the earliest manifestations of 
thromboembolic and thrombotic disorders (e.g., thrombophlebitis, pulmo- 
nary embolism, cerebrevascular insufficiency, coronary occlusion, retinal 
thrombosis, and mesenteric thrombosis). Should any of these occur or be 
suspected, the drug should be discontinued immediately. A four- to six-fold 
increased risk ct post Srey thromboembolic complications has been re- 
ported in O.C. users. !! feasible, O.C.s should be discontinued at least 4 
weeks before surgery of a type associated with an increased risk of throm- 
boembolism or prolonged immobilization. Among patients with thromboem- 
bolic disease, the results of retrospective studies suggest the possibility of an 
increased risk fcr users who are of blood types A, B, or AB, as compared with 
those of type O. Ocular wesions. There have been reports of neuro-ocular le- 
sions such as optic neusitis or retinal thrombosis associated with the use of 
0.C.s. Discontinue O.C. medication if there is unexplained, sudden or 
gradual, partial or complete loss of vision; onset of proptosis or diplopia; 
papilledema. or retinal vaseular lesions; and institute appropriate diagnostic 
and therapeutic measures. Carcinoma: Long-term continuous administration 
of either natural or synthetic estrogen in certain animal species increases the 
frequency of certain adenomas, benign or malignant, such as those cf the 
breast, cervix, vagina, uterus, ovary, pituitary and liver. Certain synthetic 
progestogens, aone currently contained in O.C.s, have been noted to in- 
crease the incicence of mammary nodules, benign and malignant, in dogs. 
Several retrospective case-control studies have reported an increased relative 
risk (3.1 to 13.9 times) associating endometrial carcinoma with the prolonged 
use of estrogens in posimenopausal women who took estrogen replacement 
medication to relieve menopausal symptoms. One publication reported on the 
first 30 cases submitted by physicians to a registry of cases of adenocar- 
cinoma of the endometrium in women under 40 on 0.C.s. Of the adenocar- 
cinomas found in women without predisposing risk factors for adenocar- 
cinoma of the endometrium (e.g., MA ed bleeding at the time 0.C.s were 
first given, do stic ovaries) nearly all occurred in women who had used a 
sequential O.C. These products are no longer marketed. No statistical associ- 
ation has been reportedesugpesting an increased risk of endometrial cancer in 
users of conventional combination or proges«ogen-only 0.C.s, although indi- 
vidual cases have been reported. Several studies have shown no increased 
risk of breast cancer to women taking O.C.s or estrogens. In one study. how- 
ever, while no cverall increased risk of breast cancer was noted in women 
treated with O.C.s, à er risk was suggested for the subgroups of 0.C 
users with documented benign breast disease and for long-term (2-4 years) 
users. One other study mdicated an increasing risk of breast cancer in women 
taking menopausal estregens, which increased with duration of follow-up. A 
reduced occurrence of benign breast tumors in users of 0.C.s has been well 
documented. In a prospective study of women with cervical dysplasia, there 
was an increase in severity and of conversion to cancer in situ in O.C. users 
compared with nonusers. This became statistically significant after 3 to 4 
years of use. Nonreversal of opan within the first 6 months of pill use was 
Suggested to be predictive 0 pousse on after prolonged exposure. There 
have been other reports of microglandular hyperplasia of the cervix in users 
of 0.C s. In summary, there is at present no confirmed evidence from human 
studies of an increased risk of cancer associated with O.C.s. Close clinical 
surveillance of all women taking O.C.s is, nevertheless, essential. In all cases 
of undiagnosed persistent or recurrent abnormal vaginal bleeding, appropri- 
ate diagnostic measures should be taken to rule out malignancy. Women with 
a strong family nistory »f breast cancer or who have breast nodules, fibrocys- 
tic disease or abnorma! mammograms should be monitored with particular 
care if they elect to use O C.s instead of other methods of contraception. 4. 
Liver Tumors: Sudden severe abdominal pain or shock may be due to rupture 
and hemorrhage of a liver tumor. There have been reports associating benign 
or malignant liver tumors with O.C. use. This has been reported in short- 
term as well as 'ong-term users of 0.C.s. One study showed that O.C. formu- 
lations with high hormonal potency were associated with a higher risk than 
lower potency formulations. Two studies relate risk with duration of use, the 
risk being much greater after 4 or more years of use. Although it is an un- 
common lesion. it should be considered in women presenting with an "acute 
abdomen''. The tumormay cause serious or fatal hemorrhage. Patients with 
liver tumors heve demonstrated variable clinical features which may make 
preoperative d'agnosis-difficult. Some cases presented because of right upper 
quadrant masses, while most had signs and JURE of acute in- 
traperitoneal hemorrhage. Routine radiological and laboratory studies may 
not be helpful. Liver scans may clearly show a focal defect. Hepatic aor 
raphy may be a useful procedure in diagnosing primary liver neoplasm. 5. 
Use in or Immediately Preceding Pregnancy, Birth Defects in Offspring, and 
Malignancy in Female Offspring: The use of female sex hormones — both es- 
trogenic and progestational agents —during early pregnancy may seriously 
damage the o*tspring. It nas been shown that females exposed in ulero to 
diethylstilbestrel, a nomsteroidal estrogen, have an increased risk of develop- 
ing in later life a form cf vaginal or cervical cancer that is ordinarily extremely 
rare. This risk nas been estimated to be of the order of 1 in 1,000 exposures 
or less. Although there is no evidence at the present time that O.C.s further 
enhance the risk of developing this type of malignancy, such patients should 
be monitored with paricular care if they elect to use 0.C.s instead of other 
methods of contraception. Furthermore, a high percentage of women ex- 
osed to diethylstilbes:ro! (from 30 to 90%) have been found to have epithe- 
ial changes of the vagina and cervix. Although these changes are histologi- 
cally benign, it is not enown whether this condition is a precursor of vaginal 
malignancy. Male chilcren so exposed may develop abnormalities of the uro- 
genital tract. Although similar data are not available with the use of other es- 
trogens, it cannot be oresumed that they would not induce similar changes. 
An increased rsk of congenital anomalies, including heart defects and limb - 
defects, has been reperted following use of sex hormones, including 0.C.s, 
in Pe nancy. In one case-control study it was estimated that there was a 
4.7-fold increased relative risk of limb-reduction defects in infants exposed in 
utero to sex hormones (0.C.s, hormonal withdrawal tests for pregnancy or 
attempted treatment for threatened abortion). Some of these exposures were 
very short and involved only a few days of treatment. The data suggest that 
the risk of limb-reduction defects in exposed fetuses is somewhat less than 1 
in 1,000 live births. !» a large prospective study, cardiovascular detects in 
children born to women who received female hormones, including O.C.s, 
during early pregnancy occurred at a rate of 18.2 per 1,000 births, compared 
to 7.8 per 1, for children not so exposed in utero. These results are statis- 
tically significent. In me past, female sex hormones have been used during 
pregnancy in an attempt to treat threatened or habitual abortion. There is 
considerable evidence that estrogens are ineffective for these indications, and 
there is no evidence from well controlled studies that progestogens are effec- 
tive for these uses. T'ere is some evidence that triploidy and possibly other 
types of polyploidy are increased among abortuses from women who become 
pregnant soon after c2asing 0.C.s. Embryos with these anomalies are virtu- 
ally always adorted spontaneously. Whether there is an overall increase in 
spontaneous abortion of pregnancies conceived soon after videi] 9.C.s is 
unknown. If the patiest has not adhered to the prescribed schedule, the pos- 
sibility of pregnancy should be considered at the time of the first missed 
period (or after 45 days from the last menstrual period if progestogen-only 
.C.s are used) and further use of 0.C.s should be withheld until pregnancy 
has been ruled out. |! is recommended that for any patient who has missed 
two consecutive pericds, pregnancy should be ruled out before continuing 
the contraceptive regimen. If pregnancy is confirmed, the patient should be 
apprised of the potential risks to the fetus and the advisability of continuation 
of the pregnancy sheulc be discussed in the light of these risks. It is also 
recommendec that women who discontinue 0.C.s with the intent of becom- 
ing pregnant use an alternate form of contraception for a period of time 
before attempting to conceive. Many clinicians recommend 3 months, al- 
though no precise information is available on which to base this recom- 


combinations to induce withdrawal bleeding should not be used as a tesi ef 
pregnancy. 6. Gall Bladder Disease: Studies report an increased risk of gall 
bladder disease in users of 0.C.s or jeiropenr In one study, an increased 
risk appeared after 2 years of use and doubled after 4 or 5 years of use. In 
another study an increased risk was apparent between 6 and 12 months of 
use. 7. Carbohydrate and Lipid Metabolic Effects: ^ decrease in glucose tol- 
erance has been observed in a significant percentage of patients on O.C.s 
For this reason, prediabetic and diabetic patients should be carefully ob- 
served while receiving O.C.s. An increase in triglycerides and total phos- 
pholipids has been observed in patients receiving 0.C.s. The clinical signifi- 
cance of this finding is unknown. 8. Elevated Blood Pressure: An increase in 
blood pressure has been reported with O.C. use. In some women, hyperten- 
Sion may occur within a few months of beginning O.C. use. In the firstsyear of 
use, the prevalence of women with hypertension is low in users and may be 
no higher than that of a comparable group of nonusers. The prevalence in 
users increases, however, with longer exposure, and in the fifth year of use is 
two and a half to three times the reported prevalence in the first year. Age is 
also strongly correlated with the development of hypertension in 0.C_ users. 
Women with a history of elevated blood pressure (fapectension), preexisting 
renal disease, a history of toxemia or elevated blood pressure during preg- 
nancy, a familial tendency to hypertension or its consequences, or a history 
of excessive weight gain or fluid retention during the menstrual cycle may be 
more likely to develop elevation of blood pressure when given 0.C.s and, 
therefore, should be monitored closely. Even though elevated blood pressure 
may remain within the ‘‘normal’’ range, the clinical implications of elevations 
should not be ignored and close surveillance is indicated, particularly for 
women with other risk factors for cardiovascular disease or stroke. High 
blood pressure may or may not persist after discontinuation of the 0.C. 9. 
Headache: The onset or exacerbation of migraine or development of headache 
of a new pattern which is recurrent, persistent, or severe, requires discon- 
tinuation of O.C.s and evaluation of the cause. 10. Bleeding Irregularities: 
Breakthrough bleeding, spotting, and missed menses are frequent reasons 
for patients discontinuing 0.C.s. In breakthrough bleeding, as in all cases of 
irregular bleeding from the vagina, nonfunctional causes should be borne in 
mind. In undiagnosed persistent or recurrent abnormal bleeding from the 
vagina, adequate diagnostic measures are indicated to rule out pregnancy or 
malignancy. If pathology has been excluded, time or a change to another 
formulation may solve the problem. Changing to an 0.C. with a higher estro- 
gen content, while potentially useful in minimizing menstrual irregularity, 
should be done only if necessary since this may increase the risk of throm- 
boembolic disease. Women with a past history of oligomenorrhea or secon- 
dary amenorrhea or young women without regular cycles may have a tend- 
"g to remain anovulatory or to become amenorrheic after discontinuation 
of 0.C.s. Women with these preexisting problems should be advised of this 
possibility and encouraged to use other contraceptive methods. Post-use 
anovulation, possibly aet may also occur in women without previous 
irregularities. A higher incidence of galactorrhea and of pituitary tumors 
(e.g., adenomas) has been associated with amenorrhea in former users 
compared with nonusers. One study reported a 16-fold increased prevalence 
of pituitary prolactin-secreting tumors among pallens with postpill 
amenorrhea when galactorrhea was present. 11. /nfertility: There is evidence 
of impairment of fertility in women discontinuing 0.C.s in comparison with 
those discontinuing other methods of contraception. The impairment appears 
to be independent of the duration of use of the preparations. While the im- 
pairment diminishes with time, there is still an appreciable difference in the 
results in nulliparous women for the O.C. and non-0.C. proupa 30 months 
after discontinuation of birth control. For parous women the difference is no 
longer apparent 30 months after cessation of contraception. 12. Ectopic 
Pregnancy: Ectopic as well as intrauterine pregnancy may occur in contracep- 
tive failures. However, in progestogen-only 0.C. failures, the ratio of ectopic 
to intrauterine pregnancies is higher than in women who are not receiving 
0.C.s, since the drugs are more effective in preventing intrauterine than ec- 
topic pregnancies. 13. Breast Feeding: 0.C.s given in the postpartum period 
may interfere with lactation. There may be a decrease in the quantity and 
quality of the breast milk. Furthermore, a small fraction of the hormonal 
agents in O.C.s has been identified in the milk of mothers receiving these 
drugs The effects, if any, on the breast fed child have not been determined. If 
feasible, the use of O.C.s should be deferred until the infant has been 
weaned. PRECAUTIONS GENERAL 1. A complete medical and family history 
should be taken prior to the initiation of O.C.s. The pretreatment and periodic 
posa examinations should include special reference to blood pressure, 
reasts, abdomen and pelvic organs, including Papanicolaou smear and rele- 
vant laboratory tests. As a general rule, 0.C.s should not be prescribed for 
longer than 1 year without another physical examination being performed. 2. 
Under the influence of estrogen-progestogen preparations, preexisting 
uterine leiomyomata may increase in size. 3. Patients with a history of 
psychic depression should be carefully observed and the drug discontinued if 
depression recurs to a serious degree. Patients becoming significantly de- 
pressed while taking O.C.s should stop the medication and use an alternate 
method of contraception in an attempt to determine whether the symptom is 
drug related. 4. 0.C.s may cause some degree of fluid retention. They should 
be prescribed with caution, and only with careful monitoring, in patients with 
conditions which might be aggravated by fluid retention, such as convulsive 
disorders, migraine syndrome, asthma or cardiac, hepatic or renal insuffi- 
ciency. 5. Patients with a past history of jaundice during pregnancy have an 
increased risk of recurrence of jaundice while receiving O.C. therapy. If jaun- 
dice develops in any patient receiving such drugs, the medication should be 
discontinued. 6. Steroid hormones m be poorly metabolized in patients 
with impaired liver function and should be administered with caution in such 
patients. 7. O.C. users may have disturbances in normal tryptophan 
metabolism which may result in a relative pyridoxine deficiency. The clinical 
Significance of this is unknown. 8. Serum folate levels may be depressed by 
Oc nerap Since the pregnant woman is predisposed to the development 
of folate deficiency and the incidence of folate deficiency increases with in- 
Creasing gestation, it is possible that if a woman becomes pregnant shortly 
after stopping 0.C.s, she may have a greater chance of developing folate de- 
ficiency and complications attributed to this deficiency. 9. The pathologist 
should be advised of O.C. therapy when relevant specimens are submitted. 
10. Certain endocrine and liver function tests and blood components may be 
affected by estrogen-containing O.C.s. For example: a. Increased sulfo- 
bromophthalein retention. b. Increased prothrombin and factors VII, VIII, IX, 
and X; decreased antithrombin 3; increased norepinephrine-induced platelet 
aggregability. c. Increased thyroid binding globulin (TBG) leading to in- 
creased circulating total thyroid hormone, as measured by protein-bound 
iodine (PBI), T4 by column, or T4 by radioimmunoassay. Free T3 resin uptake 
is decreased, reflecting the elevated TBG, free T4 concentration is unaltered 
d. Decreased P E excretion. e. Reduced response to metyrapone 
test. DRUG INTERACTIONS 0.C.s may be rendered less effective by virtue of 
drug interaction with rifampin, isoniazid, ampicillin, neomycin, penicillin V. 
chloramphenicol, sulfonamides, nitrofurantoin, barbiturates, phenytoin, 
primidone, analgesics, tranquilizers and antimigraine preparations. 0.C.s 
may alter the effectiveness of other types of drugs, such as oral anticoagu- 
lants, anticonvulsants, tricyclic antidepressants, BU: agents 
£5. ameni, vitamins and hypoglycemic apni ARCINOGENESIS 
e Warnings. PREGNANCY Pregnancy category X. See Contraindications 
and Warnings. NURSING MOTHERS See Warnings. ADVERSE REACTIONS An 
increased risk of the following serious adverse reactions has been associated 
with the use of 0.C.s (see Warnings): thrombophlebitis, thrombosis, pulmo- 
nary embolism, coronary thrombosis, cerebral thrombosis, mesenteric 
thrombosis, liver tumors, cerebral hemorrhage, hypertension, gall bladder 
disease, congenital anomalies, neuro-ocular lesions, e.g., retinal thrombosis and 
optic neuritis. The following adverse reactions have been reported in patients 
receiving O.C.s and are believed to be drug related: bleeding irregular- 
ities (breakthrough bleeding, spotting, missed menses during treatment, 
amenorrhea after treatment), gastrointestinal symptoms (nausea, vomiting, 
bioating, abdominal cramps), dysgnenorrhea, infertility after discontinuance 
of treatment, edema, chloasma or melasma which may persist after drug is dis- 
continued, breast changes (tenderness, enlargement, and secretion), intol- 
erance to contact lenses, change in cornea! curvature (steepening) change in 
weight (increase or decrease), e in cervical erosion and cervical secretion, 
reri diminution in lactation when given immediately postpartum, cho- 
e 


static jaundice, migraine, increase in size of uterine leiomyomata. e 


rash (allergic), mental depression, reduced tolerance to carbohydrates, vag- 
inal candidiasis, prolactin-secreting pituitary tumors. The follwing adverse 
reactions have been reported in users of O.C.s, and the association has been 
neither confirmed nor refuted: premenstrual-like syndrome, cataracts, changes 
in libido, chorea, changes in appetite, cystitis-like syndrome, headache, ner- 
vousness, dizziness, hirsutism, loss of hair, erythema multiforme, erythema 
nodosum, hemorrhagic eruption, vaginitis, porphyria, impaired renal function. 
INFORMATION FOR THE PATIENT (See Patient Package Insert) 
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Please see the next page for a brief summary of prescribing information. 
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(ethynodiol diacetate 1 mg., ethinyl estradiol 50 mcg.) 
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Serious as well as minor side effects have been reported with the use 
of oral contraceptives. These include thromboembolic disease. The 
physician should remain alert to the earliest manifestations of any 
symptoms of serious disease or conditions and 
discontinue oral contrageptive therapy when 
appropriate. The physician should be fully 
familiar with the complete prescribing 
information for this product. 





Indication and usage — For prevention of pregnancy. Pregnancy rate using products with =35 mcg. eminylestradiol 
or =50 mcg. mestranol is 1/100 woman-years. With =35 mcg. ethinyl estradiol, rate is slightly higher; with 
progestogen-only oral contraceptives (OCs), rate is about 3. Precise comparisons cannot be made. fates for other 
methods have been published. Dose-related Thromboembolic Risk —One study showed positive essoczation between 
OC estrogen dose and thromboembolic risk. Thus, it is prudent and in keeping with good therapeutics to minimize 
estrogen exposure. Prescribe product containing the least’ amount of estrogen compatible with acceptanle pregnancy 
rate and patient acceptance. Start new OC users on =50 mcg. estrogen. 

Contraindications — Thrombophlebitis, thromboembolic disorders, cerebral vascular disease, myocardial infarction 
or coronary artery disease, or past history of these; known or suspected breast carcinoma, estrogen-dependent 
neoplasia, or pregnancy; undiagnosed abnormal vaginal bleeding; markedly impaired liver function; past or present, 
benign or malignant liver tumors. 

Warnings 


Cigarette-smoking increases risk of serious cardiovascular side effects from OC use. Riskincreases 
with age and heavy smoking (15 or more cigarettes/day) and is quite marked in women over 35. 0C 
users should be strongly advised not to smoke. 


OCs are associated with increased risk of several serious conditions including venous and arterial 
thromboembolism, thrombotic and hemorrhagic stroke, myocardial infarction, visual disorders. hepatic tumors, 
gallbladder disease, hypertension, fetal abnormalities. Practitioners should be familiar with the available 
information relating to these and other risks 


1. Thromboembolic disorders and other vascular problems — Increased risk of thromboembolic amd thrombotic 
disease associated with OCs is well established. A British study showed increased relative risk fcr fata! venous 
thromboembolism, 2 British and 3 U.S. studies increased relative risk for nonfatal venous thromboembalism. Two U.S. 
studies showed increased relative risk for stroke, not shown in prior British studies. It was estimated @C users were 
2—11 times more likely than nonusers to manifest these diseases without evident cause. In a Brtish study of 
idiopathic deep vein thrombosis and pulmonary embolism, projected hospitalization rates for ages 16-40 were 
47 /year/100,000 users and 5 for nonusers. In a British mortality study, overall excess mortal ty fram pulmonary 
embolism or stroke was 1.3— 3.4 deaths/year/100,000 users and increased with age. Cerebrovascular fiisorders — In 
a U.S. study of stroke with and without predisposing causes, risk of hemorrhagic stroke was estimated as 2-times 
greater and thrombotic stroke 4.0— 9.5 times greater in users. Mortality trends in 21 countries indicate*hat, since OC 
introduction, changes in mortality from nonrheumatic cardiovascular disease were associated with cnangesin the 
prevalence of OC use. The Royal College of GPs reported on its prospective study comparing users an: nonusers: “A 
statistically significant higher rate of reporting of cerebrovascular accidents in Takers is evident, but the numbers are 
too small to justify an estimation of the degree of risk." They reported more superficial and deep vein *hrombosis in 
users. A 1977 analysis showed a 5-fold increased mortality in users from circulatory diseases, mainly myocardial 
infarction (MI) and hemorrhagic stroke. Excess mortality was associated with age, smoking and duration of use. In 
1976 a British Family Planning Association study found a highly significant association between OC use and stroke 
though total numbers were small; the increased risk for venous thrombosis and pulmonary embolism was about 4-fold 
and statistically highly significant. Circulatory disease mortality was significantly greater in users. Myocardial 
Infarction —An increased risk of MI associated with OC use was reported in Britain, as previously suspected. The 
morbidity study found the greater the number of risk factors for coronary artery disease (smoking. nypertension, 
hypercholesterolemia, obesity, diabetes, history of pre-eclamptic toxemia) the higher the MI risk, regarciess of OC use. 
OCs were considered an additional risk factor. The excess rate of fatal Ml in Britain was about 3.5/year 100,000 users 
aged 30— 39 and 20 for ages 40— 44. (These are based on British vital statistics with acute MI death rates 2— 3times 
less than the U.S. Similar estimates for U.S. are 25.7 for users aged 30— 39 with predispositions vs. 15 without; for 
ages 40— 44, 86.2 vs. 5.1.) Excess hospitalization rate for nonfatal MI in Britain was about 3.5/year000,000 users 
aged 30— 39 and 47 for ages 40— 44. Smoking is a major predisposing condition to MI. In terms cf relative risk, 
nonsmoking OC users are twice as likely to have fatal MI as nonsmoking nonusers. Smoking users-nave a 5-fold 
greater risk of fatal MI as nonsmoking users, but a 10— 12-fold greater risk than nonsmoking nonusers. Amount of 
smoking is an important factor. In determining importance of these risks, give serious consideration towatesin table 
below. Importance of other predispositions cited above in determining relative and absolute risks-nas not been 
quantified; it is likely the same synergism exists, but perhaps to a lesser extent. 


Estimated Mortality Rate from Myocardial Infarction per 100,000 Women/Year 





Aged 30— 39 Aged 40-44 
Users Nonusers Users Nonusers 
All smokers 10.2 26 62.0 155 
= 15 cigarettes daily 13.0 51 78.7 31.3 
<15 cigarettes daily 47 0.9 28.6 57 
Nonsmokers 18 1.2 10.7 74 
Smokers and nonsmokers 54 19 32.8 117 





Risk of Dose —Reports of thromboembolism after use of OCs with =50 mcg. estrogen received by drug safety 
committees in Britain, Sweden and Denmark were compared with the distribution expected from market research 
sales estimates. A positive correlation was found between estrogen dose and reporting of thromboembolism, 
including coronary thrombosis, in excess of that predicted by sales. OCs with =100 mcg. estrog2n were associated 
with higher thromboembolism risk than those with 50— 80 mcg. The authors suggested that estrogen-quantity may 
not be the sole factor. Any influence of progestogens was not considered, which may be responsiiile for certain 
discrepancies in the data. No significant differences were noted between OCs containing the same estrogen dase nor 
between ethinyl estradiol and mestrano!, Studies on thromboembolic risk with progestogen-only OCs-ave not been 
done. Cases have been reported for these OCs and they are not presumed free of excess risk. In a L.S. case-controlled 
study, relative risk of OC use 1 month before hospitalization for various types of thromboembolism was:calculated. If 
relative estrogenic potency and possible influence of different progestogens are ignored, OCs may be divided into 
those with <100 mcg. and those with =100 mcg. estrogen. For all cases combined, larger doses ware associated with 
only slightly higher relative risk; for idiopathic cases relative risk was doubled with larger doses, but con'idencelimits 
overlapped and differences were not significant. Apparently there was no increased risk fo cases with 
predispositions. Thromboembolic risk in users and nonusers increases with age. OCs have been considered an 
independent risk factor. Excess Mortality from Circulatory Diseases —A U.K. prospective study estimated annual 
mortality from circulatory diseases for OC users and nonusers according to age, smoking habits and curation of use. 
Excess mortality was 20/100,000 users (5 for ages 15— 34, 33 for ages 35— 44, 140 for ages 45— 49) ‘he riskbeing 
concentrated in older women, long-term users, and smokers. Interrelationships of age, smoking and duration of use 
could not be examined, nor could effects of continuous vs. intermittent use. Though circulatory mortalitywas increased 
10-fold in users of 5 years, all deaths were in women over age 34. Until more under-35 users of 5+ continuousyears 
are available, size of relative risk for this age group cannot be given. Risk of circulatory disease may tave persisted 
after discontinuance of OCs. One study estimated risk of death with various contraceptive methods, each estimate 
including risk of method (e.g., thromboembolism for OCs) plus risk due to pregnancy or abortion in cases of method 
failure. This latter risk varies with effectiveness. It concluded mortality with all methods is low anc»elow that of 
childbirth, except for OC users over 40 who smoke. Heavy smokers have double the risk of smokers as-a class. light 
smokers about half. Mortality associated with OC use in nonsmokers over 40 is higher than with eny otmer method in 
that age group. Lowest mortality is with the condom or diaphragm backed up by early legal abortion. Risk of 
thromboembolic and thrombotic disease associated with OCs increases with age after 30 anc, for'MI, is further 
increased by hypertension, hypercholesterolemia, obesity, diabetes, history of pre-eclamptic toxemia, and especially 
cigarette smoking. Based on current data, the chart gives gross estimates of risk of death from circulatory disorders 
associated with OCs: 





Risk is: A—very high, B—high, C — moderate, D — low. Age — —30 30-33 >40 
Heavy smokers (=15/day) C B A 
Light smokers (<15/day) D C B 
Nonsmokers, no predispositions D CD C 
Nonsmokers, with predispositions C CB BA 


Physician and patient should be alert to earliest manifestations of thromboembolic and thrombotic ssorders (e.g., 


thrombophlebitis, pulmonary embolism, cerebrovascular insufficiency, coronary artery disease myocardial 
infarction, retinal thrombosis, mesenteric thrombosis), Should any of these occur or be suspected, discontinue OCs 
immediately. A 4— 7-fold increased risk of postsurgery thromboembolism was reported in uses. if feasible 
discontinue OCs at least 4 weeks before elective surgery or during prolonged immobilization and do not resume until at 
least 4 weeks postsurgery. Thromboembolic risk may be increased for users with blood types A, B or AB. 2. Ocular 
lesions —Neuro-ocular lesions such as optic neuritis or retinal thrombosis have been associated with OCs. 
Discontinue if there is unexplained, gradual or sudden, partial or complete loss of vision; proptosis or diplopia; 
papilledema; or evidence of retinal vascular lesions. Institute diagnostic and therapeutic measures. 3. Carcinoma — 
Long-term estrogen in certain animals increases carcinomas such as those of breast, uterus, cervix, vagina, ovary, 
liver, pituitary. Some synthetic progestogens, none currently in OCs, increase incidence of ben gn aad malignant 
mammary nodules in dogs. There is now evidence that estrogens increase risk of human endometrial-zarcinoma. In 
several case-controlled studies increased relative risk (3.1— 13.9 times) associated endometrial carcinoma with 
prolonged estrogen for menopausal symptoms. Risk was independent of other known risk factors an:! depended on 
duration of use and dose. This is supported by increased endometrial cancer incidence since 1969 in 8 !/ S. areas with 


cancer-reporting systems, which may be related tc rapidly expanding estrogen use. There is no evidence that natural 
estrogens are more or less hazardous than synthetics at equi-estrogenic doses. Of the first 30 cases of endometrial 
carcinoma in OC users under 40, those without predispositions (e.g., irregular bleeding before OCs, polycystic ovaries) 
occurred nearly always with no-longer-marketed sequential OCs. No statistical association is reported suggesting 
increased endometrial cancer with combination or progestogen-only OCs, though individual cases have been 
reported. Studies show no increased breast cancerwith OCs or estrogens. However, greater risk was noted in OC users 
with benign breast disease or long-term (2— 4 years) use. Risk of breast cancer with menopausal estrogens rose and 
further increased with duration of follow-up. Decreased benign breast tumors in OC users is well known. Some studies 
suggested increased risk of cervical dysplasia, erosion and carcinoma in long-term users; cause and effect is not 
established. Cervical microglandular hyperplasia has been reported. In summary, there is no confirmed evidence from 
human studies of increased cancer risk with OCs. Close surveillance is, however, essential. In undiagnosed persistent 
or recurrent abnormal vaginal bleeding, consider nonfunctional causes and take appropriate diagnostic measures to 
tule out malignancy. Carefully monitor users with a strong family history of breast cancer or with breast nodules, 
fibrocystic disease, recurrent cystic mastitis, abnormal mammograms, or cervical dysplasia. 4. Hepatic adenomas, 
hepatomas, hamartomas, regenerating nodules. focal nodular hyperplasia, hemangiomas _ hepatocellular 
carcinoma. etc have been associated with OCs. In 1 study ormulations with high "hormonal potency" were 
associated with higher risk. Though benign these hepatic lesions may rupture and cause fatal hemoperitoneum in 
short- or long-term users. Two studies related risk to duration of use, being much greater after —4 years. Consider 
such lesions in users with abdominal pain, tenderness, mass or shock. About 2596 present with abdominal masses; up 
to half with acute hemoperitoneum. Routine radiologic and lab studies may not be helpful; liver scans may show a 
focal defect. Hepatic arteriography or CAT may be useful in diagnosis. Hepatocellular carcinoma was noted in a few 
users. OCs are contraindicated in case of past or present, benign or malignant liver tumors. 5. Use in or immediately 
preceding pregnancy, birth defects, malignancy in offspring —Estrogens or progestogens during early pregnancy may 
seriously damage offspring. Females exposed in utero to DES and other nonsteroidal estrogens may have increased 
risk of vaginal or cervical cancer. Though OCs may not enhance this risk, monitor such patients carefully. From 
30-90% of DES-exposed women develop benign vaginal or cervical adenosis, which could be premalignant. Males so 
exposed may develop urogenital defects. Other estrogens may mimic DES. Reports relate fetal exposure to female sex 
hormones and congenital anomalies, e.g., multiple anomalies described by VACTERL for vertebral, anal, cardiac, 
tracheoesophageal, renal and limb defects. There appears preferential expression by males. There was a 4.7-fold 
increased risk of limb-reduction defects in infants exposed in utero to sex hormones (OCs, hormonal withdrawal 
pregnancy tests or treatment for threatened abortion). Some exposures were very short, being only a few days. 
Cardiovascular defects in children exposed to female hormones, including OCs, during early pregnancy occurred at 
18.2/1000 births, compared to 7.8 for those unexposed (P<.05). Female sex hormones were used for threatened or 
habitual abortion, but there is considerable evidence estrogens are ineffective and no evidence progestogens are 
effective. Triploidy and possibly other polyploidy may be increased in abortuses from women becoming pregnant soon 
post-OC. These almost always abort spontaneously. it is unknown if spontaneous abortion is increased soon after 
stopping OCs. Safety of OCs in pregnancy has not been demonstrated. Rule out pregnancy in using OCs and always 
consider it if withdrawal bleeding does not occur. If 2 consecutive periods are missed rule out pregnancy before 
continuing. If user deviates from regimen, consider pregnancy at first missed period and withhold OCs. If pregnancy is 
confirmed, apprise patient of potential fetal risks and discuss continuation of pregnancy. Users discontinuing for 
pregnancy should use alternative contraception for 3 months before attempting to conceive, though this is not based 
on precise information. Do not use progestogen-only or progestogen-estrogen drugs as pregnancy tests. 
6. Gal bladder E risk, surgically confirmed, appeared after 2 years’ use and doubled after 4— 5 years in 1 study; 
it appeared in 6—12 months' use in another. 7. Carbohydrate & lipid metabolism — Decreased glucose tolerance 
occurs in a significant number of users; carefully observe diabetic and prediabetic patients. Triglycerides and total 
phospholipids may increase. 8. Elevated blood pressure (BP) occurs in some users in a few months, and degree may 
relate to progestogen dose. Hypertension prevalence in users is no higher than in nonusers in the first year, but 
increases with longer exposure; in the Sth year it is 2V2—3 times the first year. Age is strongly correlated with 
hypertension in users. Those with history of elevated BP (hypertension), pre-existing renal disease, history of toxemia 
orelevated BP in pregnancy, familial tendencyto hypertension or its consequences, or history of excessive weight gain 
or fluid retention during menstrual cycles may be more likely to develop elevated BP on OCs and thus should be 
monitored closely. Even though elevated BP may be in the "normal" range, do not ignore clinical implications. Follow 
closely, particularly those with other risk factors for cardiovascular disease or stroke. High BP may or may not persist. 
after stopping OCs. 9. Headache —Onset or exacerbation of migraine or development of headache of a new pattern 
that is recurrent, persistent or severe requires stopping OCs and evaluating cause. 10. IL irregularities — 
Breakthrough bleeding (BTB), spotting and amenorrhea are frequent reasons for discontinuing In BTB, as in all cases. 
of irregular bleeding, consider nonfunctional cases. In undiagnosed persistent or recurrent bleeding, rule out 
pregnancy or malignancy. If pathology is excluded, time or change to another product may suffice. Change toa higher 
estrogen OC only when necessary as this may increase thromboembolic risk. Those with a history of oligomenorrhea or 
secondary amenorrhea or without astablished regular cycles may be anovulatory or amenorrheic after discontinuing. 
Those with such problems should be so informed and other methods encouraged. Post-use anovulation, possibly 
prolonged, may occur in women without previous irregularities. Higher incidence of galactorrhea and of pituitary 
tumors (e.g.. adenomas) has been associated with postpill amenorrhea, One study reported 16-fold increased 
prevalence of pituitary prolactin-secreting tumors in patients with postpill amenorrhea when galactorrhea was 
present. 11. Ectopics —In failures with combination OCs, the ratio of ectopic to intrauterine pregnancies is no higher 
than in nonusers. There may be an increased risk of ectopics after discontinuing. 12. n feeding —OCs may 
decrease quantity and quality of milk. A small fraction of OC steroids appears in milk. Effects if any on the child are 
unknown. If feasible defer OCs until after weanirg. 13. Infertility may occur in women discontinuing OCs, which 
appears independent of duratior of use. While impairment diminishes with time, there is still an appreciable 
difference in nulliparous but not parous women after 30 months; difference is negligible after 42 months. 
Precautions — Conduct complete history and physical prior to OC use and annually thereafter. Include breasts, 
abdomen and pelvis, with BP, pap and lab tests, Pre-existing uterine leiomyomata may enlarge. Mental depression 
may occur; with positive history, observe carefully and discontinue if serious recurrence. Fluid retention may occur; 
prescribe cautiously and monitor carefully in convulsive disorders, migraine, asthma, or cardiac, hepatic or renal 
dysfunction. History of jaundice impregnancy increases risk of recurrence on OCs; observe carefully and discontinue if 
jaundice occurs. Steroids may be poorly metabolized in liver dysfunction and should be given cautiously. Tryptophan 
metabolism may be disturbed and result in pyridoxine deficiency; megaloblastic anemia has been reported. Serum 
folate may be depressed and may be exacerbated in post-OC pregnancy, Advise pathologist of OC use when submitting 
specimens. Endocrine and liver function tests may be altered; repeat abnormal tests after stopping for 2 months. 
These have been observed: increased BSP retention and other abnormalities in liver function tests; increased 
prothrombin and coagulation factors VII, VIII, IX, X; decreased antithrombin Ill, increased platelet aggregability; 
increased thyroid-binding globulin leading to increased circulating total thyroid hormone (PBI, T*); decreased T^ 
uptake, unaltered free T*; decreased pregnanediol excretion; reduced metyrapone response; increased blood 
transcortin, corticosteroid, triglyeeride, phospholipid; reduced serum folate; impaired glucose tolerance; altered 
plasma trace minerals, Influence of prolonged OC use on pituitary, ovarian, adrenal, hepatic, or uterine function, or on 
immune response is not established. OCs may mask onset of climacteric. Information for patients — see patient 
labeling. Drug interactions —OC effectiveness may be decreased and more BTB occur with rifampicin, isoniazid, 
ampicillin, neomycin, penicillin V, chloramphenicol, sulfonamides, nitrofurantoin, barbiturates, phenytoin, 
primidone, phenylbutazone, analgesics, tranquilizers, antimigraines. OCs may alter effectiveness of drugs such as 
oral anticoagulants, anticonvulsants, tricyclic antidepressants, antihypertensives, vitamins, hypoglycemics. 


Adverse Reactions —Increased risk of the following serious adverse reactions has been associated with OCs: 
thrombophlebitis and thrombosis, pulmonary embolism; myocardial infarction and coronary thrombosis; cerebral 
thrombosis; cerebral hemorrhage: hypertension; gallbladder disease; benign adenomas and other hepatic lesions, 
with or without intra-abdominal bleeding; congenital abnormalities. There is evidence of association between the 
following conditions and OCs, though confirmatory studies have not been done: mesenteric thrombosis; Budd-Chiari 
syndrome, neuro-ocular lesions, e.g., retinal thrombosis and optic neuritis. The following have been reported with OCs 
and are believed drug related: nausea, vomiting, gastrointestinal symptoms, breakthrough bleeding, spotting, 
change in menstrual flow, dysmenorrhea, amenorrhea during and after use, infertility post-OC, edema, chloasma or 
melasma, which may persist post-OC, breast changes (tenderness, enlargement, secretion), weight changes, change 
in cervical erosion and secretion, endocervical hyperplasia, lactation decrease, cholestatic jaundice, migraine, 
enlarged uterine leiomyomata, allergic rash, mental depression, reduced carbohydrate tolerance, vaginal 
candidiasis, change in corneal curvature (steepening), intolerance to contact lenses. The following have been 
reported and association has not been confirmed or refuted: premenstrual-like syndrome, cataracts, libido changes, 
chorea, appetite changes, cystitis-like syndrome, headache, paresthesia, nervousness, dizziness, auditory 
disturbances, rhinitis, fatigue, backache, hirsutism, scalp hair loss, erythema multiforme or nodosum, hemorrhagic 
eruption, itching, vaginitis, porphyria, impaired renal function, anemia, pancreatitis, hepatitis, colitis, gingivitis, 
lupus erythematosus, rheumatoid arthritis, pituitary tumors (e.g., adenoma) with amenorrhea and/or galactorrhea 
after use, endometrial, cervical and breast carcinoma. 

Acute overdosage — Serious ill effects have not been reported after large acute doses of OCs in young children, but 
nausea and withdrawal bleeding might occur. 

Important note —Full prescribing information should be consulted prioeto use and is available on request. 
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"Nonspecific"" vaginitis 

... Often masked by previsit and routine douches, 
candidiasis and trichomoniasis.' 

... Often chronic—in a recent clinical study of 
5,000 consecutive cases of chronic vaginitis, the 
chief cause was undiagnosed H. vaginalis vaginitis, 
followed by candidiasis and trichomoniasis: 


1. Fleury, FJ.: Obstet, Gynecol. News 12:1,25, Aug. 15, 1977. 
2. Gardner, H.L., and Kaufman, R.H.: Benign Diseases of the Vulva 
and Vagina, St. Louis, The C.V. Mosby Company, 1969, p. 191. 





Effective 


Based on a review by the National 
Academy of Sciences/ National Research 
Council, SULTRIN was rated as 
“effective” against H. vaginalis 


Prompt 
When VOU unmask symptomatic relief 


Patients can experience relief of embarrass- 


th . " ieee 
nonspecific vaginitis ing itching and malodorous discharge. 
VOU may find Ae s vales. most PATE can 
i ^ also achieve marked clinical improvement. 
H. vaginalis 


TRADEMARK Convenient choice 


Triple Sulfa Cream/Vaginal Tablets 9f dosage forms 


SULTRIN comes as a soothing, nonstaining 


Versatile adjunct in 

other vaginitides 

SULTRIN is also effective in treating 

H.V. vaginitis concomitant with trichomo- 
niasis and candidiasis. 





and esthetically pleasing cream or conve- 
nient vaginal tablets. 


e 
Composition: SULTRIN Cream contains sulfathiazole 
3.42%, sulfacetamide 2.86%, sulfabenzamide 3.7% 
and urea 0.64%. Each SULTRIN Tablet contains sul- 


fathiazole 172.5 mg, sulfacetamide 143.75 mg, and 


* 
In t sulfabenzamide 184.0 mg 
Indications: SULTRIN Cream and Tablets are indi 


cated for treatment of Haemophilus vaginalis vaginitis 


e. e. They may also be used as a deodorant for sapro 
va Ina I$-— phytic infection following radiation therapy 
E Ho vw porte kao. Es ted Ht Contraindications: Sulfonamide sensitivity and kid 


ney disease 


Dosage: SUITRIN Cream: One applicatorful intra 
vaginally twice daily for 4 to 6 days. The dosage may 
then be reduced one-half to one-quarter 
SULTRIN Tablets: One tablet intravaginally before 
retiring and again in the morning for ten days This 
O course may be repeated if necessary 

Supplied: SULTRIN Cream is available in 2.75 oz 

hh ifi 9 (78 g) tubes with the ORTHO* Measured-Dose 

nonspeci IC ages of 20 foil 
@ e.o wrapped tablets with vaginal applicator 
it ; 
vagin IS Ortho Pharmaceutical Corporation efe 


Raritan, New Jersey 08869 








*Trademark © OPC 1978 21582-7 
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CLINICAL ATLAS OF GRAY SCALE ULTRASONOGRAPHY IN OB- 
STETRICS by Alan V. Cadkin and Martin N. Motew, both of Michael Reese 
Hospital and Medical Center, Chicago. Contribution by Rudy E. Sabbagha. 
'This atlas will serve the reader well in the performance and interpretation of 
obstetrical ultrasound examinations. Numerous high quality gray scale scans 
are used to demonstrate clinical applications, diagnosuc findings, normal 
variations and common pitfalls. The authors have incorporated all recent 
advances in gray scale imaging systems and transducer designs. General infor- 
mation is presented on basic physics, scanning techniques, gynecology, and 
practical applications of real-time ultrasound. The atlas itself covers the 
normal first trimester, abnormal pregnancies, ectopic pregnancies, tropho- 
blastic disease, normal fetal anatomy, fetal cephalometry, normal placenta 
and amniocentesis, placenta previa and abruptio placenta, fetal and amniotic 
fluid abnormalities, multiple gestation, intrauterine fetal death, pregnancy 
coexisting with masses and miscellaneous disorders, and puerperium. '79, 396 
pp. (8 1/2 x 11), 713 il; 19 tables, $67.50 


COLPOSCOPY: A Scientific and Practical Approach to the Cervix and 
Vagina in Health and Disease (2nd Ed.) by Malcolm Coppleson, King George 
V Memorial Hospital, Sydney, Australia; Ellis Pixley, King Edward Memorial 
Hospital, Perth, Australia; and Bevan Reid, Univ. of Sydney, Sydney, Aus- 
tralia. (5 Contributors) The authors present a section on morphology, in- 
cluding colposcopic appearances in original epithelia, the typical and 
atypical transformation zones, overt cancer and other conditions. 78, 512 pp. 
(6 3/4 x 9 3/4), 306 il. (1 in color), 11 tables, $36.50 


NUTRITIONAL FACTORS IN GENERAL MEDICINE: Effects of Stress 
and Distorted Diets by Mark D. Altschule, Harvard Medical School, Boston. 
Designed expressly for clinicians, this book concentrates on those factors that 
are relevant to clinical nutrition. Organic macronutrients, inorganic macro- 
nutrients, trace elements, and vitamins are discussed in depth. Such miscel- 
laneous topics as toxic substances taken with or in food, dietary fiber, 
gallstones, dental caries and gum disease, oxalate metabolism and urinary 
calculi, and xanthomatosis are also reviewed. Postgraduate Medicine charac- 
terized this book as "well written, entertaining. sensible, and above all, 
useful." '78, 200 pp., $10.75 


GENITOURINARY PROBLEMS IN WOMEN by Jack R. Robertson, Univ. 
of Southern California Medical Center, Los Angeles. Foreword by Richard W. 
TeLinde. This profusely illustrated text takes advantage of the endoscopic 
and other advances of the recent past to present a thorough review of the state 
of the art in treatment of such disorders. After an historical review of gyneco- 
logical urology, the author delves into the anatomy and physiology of the 
female genitourinary tract and explains methods of evaluation of urinary 
incontinence. Later chapters include vesicovaginal fistulae, urinary tract in- 
fections, the dysfunctional bladder and urethra, and pelvic surgery with en- 
doscopic control. 78, 168 pp., 105 il. (32 in color), 2 tables, $18.50 


GENETIC ISSUES IN PUBLIC HEALTH AND MEDICINE edited by Ber- 
nice H. Cohen, Abraham M. Lilienfeld and P. C. Huang, all of Johns Hop- 
kins Univ. School of Hygiene and Public Health, Baltimore, Maryland. (28 
Contributors) This book offers the scientist trenchant analyses of the ethical, 
religious, legal, political, and philosophical implications of the questions 
which present themselves when genetic, medical and community interests 
intersect. Genetic material and the environment, prenatal diagnosis of heredi- 
tary disorders, population screening, genetic counseling and intervention, 
and future directions in genetics all receive thoughtful consideration. 78, 5/2 
pp., 44 il., 42 tables, $31.25 


ENDOMETRIAL CARCINOMA AND ITS TREATMENT: The Role of 
Irradiation, Extent of Surgery, and Approach to Chemotherapy edited by 
Laman A. Gray, Sr., Univ. of Louisville, Louisville, Kentucky. (27 Contribu- 
tors) Some of the world's leading researchers and clinicians explore the pres- 
ent status of treatment of endometrial carcinoma, particularly in regard to the 
role of irradiation, the extent of surgery, and possible new approaches with 
chemotherapy. They clarify the importance of associated and related factors 
and discuss in detail the combinations of modalities of treatment and se- 
quence. '77, 240 pp. (6 3/4 x 9 3/4), 17 iL, 138 tables, $26.00 
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FEMALE URINARY , 
STRESS 
INCONTIN ENCE 


Edited by Edward B. Cantor, Cedars- 
Sinai Medical Center, Los Angeles. Fore- 
word by C. Paul Hodgkinson. (16 
Contributors) Sixteen urologists and 
gynecologists of international repute have 
pooled their resources and knowledge to 
produce this comprehensive look at uri- 
nary stress incontinence in the female. 
Their contributions cover the latest theo- 
retical and practical aspects of neuro- 
anatomy, physiology and urodynamics. 


An early chapter meticulously describes 
and illustrates the anatomy of the sup- 
ports of the urethra and the role of the 
pubourethral ligaments in maintaining 
urinary continence. Current theories on 
physiology and neuroanatomy are out- 
lined by a urologist who has devoted 
many years to the study of these topics. 
Another article presents an optimal meth- 
od of classifying and describing the exact 
degree of the anatomical defects involved 
in inadequate pelvic supports. 


The advent of electronic diagnostic mo- 
dalities has introduced a better method 
of preoperative and postoperative eval- 
uation of incontinence. Pioneers of this 
approach contribute detailed explana- 
tions of their individual methodologies. 
Others cover detrusor instability or the 
detrusor dyssynergia syndrome, including 
diagnostic approach and medical or sur- 
gical cures. 


Remaining chapters include discussions 
of a proposed operation which incorpo- 
rates all the various theories of etiology in 
the loss of urine; an examination of the 
utilization of the posterior pubourethral 
ligaments via a suprapubic approach; the 
electronic vaginal pessary; and the sling 
operations. 


In order to give the reader a complete 
look at all of the divergent approaches to 
and perspectives of the problem, the ed- 
itor has wisely chosen to avoid any partic- 
ular bias in assembling this volume. Each 
contributor presents his own point of 
view, one which may conflict with other 
ideas presented elsewhere in the text. The 
reader, knowing that he has been given a 
complete picture, can thus incorporate 
those theories and methods that he thinks 
will be most beneficial into his own prac- 
tice or research. One thing is certain: this 
book is essential reading for all serious 
students, clinicians and researchers in the 
field of female urinary stress inconti- 
nence. '79, 360 pp., 175 il, 19 tables, 
$27.50 





Illinois ©@ 62717 


American Journal of Obstetrics and Gynecology 
: n FTU A RES MEUS NC S 


in addition to those listed on the front cover 
the Journal is the official publication 
of the following societies 


NEW YORK OBSTETRICAL SOCIETY 
OBSTETRICAL SOCIETY OF PHILADELPHIA 
BROOKLYN GYNECOLOGICAL SOCIETY 
ST. LOUIS GYNECOLOGICAL SOCIETY 
NEW ORLEANS GYNECOLOGICAL AND OBSTETRICAL SOCIETY 
THE OBSTETRICAL AND GYNECOLOGICAL SOCIETY OF MARYLAND 
CHICAGO GYNECOLOGICAL SOCIETY 
CINCINNATI OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
WASHINGTON GYNECOLOGICAL SOCIETY 
PITTSBURGH OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
BOSTON OBSTETRICAL SOCIETY 
LOUISVILLE OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
SEATTLE GYNECOLOGICAL SOCIETY 
ALABAMA ASSOCIATION OF OBSTETRICIANS AND GYNECOLOGISTS 
AKRON OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
KANSAS CITY GYNECOLOGICAL SOCIETY 
CENTRAL NEW YORK ASSOCIATION OF GYNECOLOGISTS 

AND OBSTETRICIANS 
NEW JERSEY OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
IOWA OBSTETRIC AND GYNECOLOGIC SOCIETY 
THE TEXAS ASSOCIATION OF OBSTETRICIANS AND GYNECOLOGISTS 
OKLAHOMA CITY OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
MEMPHIS OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
UTAH OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
ROCHESTER OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
ARKANSAS OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
TENNESSEE STATE OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
NEW YORK GYNECOLOGICAL SOCIETY 
PACIFIC NORTHWEST OBSTETRICAL AND GYNECOLOGICAL ASSOCIATION 
BUFFALO OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
SAN FRANCISCO GYNECOLOGICAL SOCIETY 


~ JACKSON GYNECIC SOCIETY AGI 
’ INDIANA OBSTETRICAL AND GYNECOLOGICAL SOCIETY 7 eU, 
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THE MINNESOTA OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
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. Only Abbott hematinics offer 
«Ihe Gradumet:..and minimal 
gastric upset 


* NOIRON-TASTING "BURPS" because the 
controlled-release Gradumet deposits most 
of the iron beyond the stomach. ..in the small 
intestine. BETTER ABSORPTION because 
the small intestine is the site of best 
absorption. With just one tablet daily, patients 
receive iron therapeutically equivalent to 
ordinary FeSO; tablets 300 mg t.i.d. 
SUPERIOR COMPLIANCE because without 
apprehension about “burps”... without the 
confusion of a multi-dose regimen... you 
can count on your patient getting the iron 
you prescribe. 


Both of these Abbott hematinics feature 


This isn't a moonscape. 
It's the Gradumet, our 
inert, porous plastic 
matrix, magnified 120 
times. There are 
thousands of these 
minute channels in the 
Gradumet...the ferrous 
sulfate is stored here. 
Most of the iron is not 
diffused or dissolved 
until the Gradumet has passed through the 
stomach and entered the small intestine. 





the Gradumet* 





Fero-Folic- 
500^ Rn 

525 mg of Ferrous Sulfate 
(equivalent to 105 mg of 
elemental iron) 

Vitamin C 

Folic Acid 


FERO-FOLIC-500 





Fero-Folic-500 n 


Controlled-Release Iron 
525 mg. of Ferrous Sulfate 
(equivalent to 105 mg. elemental iron) 


Plus Enhanced Iron Absorption 
500 mg. Ascorbic Acid (as sodium ascorbate) 


Plus 800 mcg. of Folic Acid 


Indications: For the treatment of iron deficiency and pre- 
vention of concomitant folic acid deficiency in non-preg- 
nant adults. Also indicated in pregnancy for the prevention 
and treatment of iron deficiency and to supply a mainte- 
nance dosage cf folic acid. Contraindication: Pernicious 
anemia. Warning: Folic acid alone is improper therapy in 
the treatment of pernicious anemia and oiher megaloblastic 
anemias where vitamin B:» is deficient. Precautions: Where 
anemia exists, its nature should be established and under- 
lying causes determined. Fero-Folic-500 contains 800 mcg. 
of folic acid per tablet. Folic acid especially in doses above 
1.0 mg. daily may obscure pernicious anemia, in that he- 
matologic remission may occur while neurological mani- 
festations remain progressive. Adverse Reactions: The 
likelihood of gastric intolerance is remote. If such should 
occur the tablet may be taken after a meal. Allergic sensi- 
tization has been reported following both oral and paren- 
teral administration of folic acid. 





Iberet-Folic-500*R 


525 mg of Ferrous Sulfate 


IBERET-FOLIC- (equivalent to 105 mg of 
500 elemental iron) 
meaner VitaminC 
pir Folic Acid 
EX due B-Complex Vitamins 
=) 


= 
Iberet-Folic-500 n 


Controlled-Release Iron 
525 mg. of Ferrous Sulfate 
(equivalent to 105 mg. elemental iron) 


Plus Enhanced Iron 
Absorption 


500 mg. Ascorbic Acid 
(as sodium ascorbate) 


Plus the B-Complex 


Niacinamide, 30 mg.; Calcium Panto- 
thenate, 10 mg.; Vitamin Bı (Thiamine 
Mononitrate), 6 mg.; Vitamin B2 (Ribo- 
flavin), 6 mg.; Vitamin Be (Pyridoxine 
Hydrochloride), 5 mg.; Vitamin Bio 
(Cyanocobalamin), 25 mcg. 


Plus 800 mcg. of Folic Acid 


Indications: In non-pregnant adults, for 
the treatment of iron deficiency and 
prevention of concomitant folic acid 
deficiency where there is an associated 
deficient intake or increased need for 
the B-complex vitamins. Also indicated 


ABBOTT | 


in pregnancy for the prevention and 
treatment of iron deficiency where there 
is a concomitant deficient intake or in- 
creased need for B-complex vitamins 
(including folic acid). Contraindica- 
tion: Pernicious anemia. Warning: 
Folic acid alone is improper therapy in 
the treatment of pernicious anemia and 
other megaloblastic anemias where vi- 
tamin Bi2 is deficient. Precautions: 
Where anemia exists, its nature should 
be established and underlying causes 
determined. lberet-Folic-500 contains 
800 mcg. of folic acid per tablet. Folic 
acid especially in doses above 1.0 mg. 
daily may obscure pernicious anemia, 
in that hematologic remission may oc- 
cur while neurological manifestations 
remain progressive. Adverse Reac- 
tions: The likelihood of gastric intoler- 
ance is remote. If such should occur, 
the tablet may be taken after a meal. 
Allergic sensitization has been re- 
ported following both oral and paren- 
teral administration of folic acid. 90233038 
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GROUP PRACTICE OPPORTUNITIES 
PACIFIC NORTHWEST 


Rapid growth in the metropolitan area of Portland, Oregon has created im- 
mediate openings in the Department of Obstetrics and Gynecology. We are 
seeking obstetrician/ gynecologists and/or perinatologists to join an active 
service with over 3,700 deliveries per year, a high risk intensive care 
nursery and complete fetal monitoring equipment. 


Northwest Permanente, P.C. is a professional medical corporation which 
provides health care services to the 220,000 members of the Kaiser 
Foundation Health Plan of Oregon. Through its association with Kaiser 
Foundation Health Plan, a federally qualified HMO, Northwest permanente, 
P.C. operates nine outpatient clinics and two full service hospitals. 


The medical practice is varied and professionally stimulating offering the 
physician a pure practice free of business and administrative concerns. A 
comprehensive salary and benefits package including a sabbatical pro- 
gram, malpractice coverage, three weeks vacation and one week educa- 
tional leave to start, life, medical / dental and disability insurance along with 
two excellent retirement programs is provided. The physician is eligible for 
ownership participation after two years of service. 


e 
Portland, Oregon, on the Columbia and Willamette Rivers, is a city with a 
moderate climate located in a stable, prosperous economic region of the 


beautiful Northwest. Outdoor recreational facilities are superb and include 





excellent skiing, backpacking, fishing and boating opportunities. The En- 


Ea 
Coa ula l n vironmental Protection Agency, in a recent study, selected Portland as the 
“most livable city’’ in the United States. 


By WILLIAM E. HATHAWAY, Rese te | Aeon ad Pon Fe, Tee ie 
M.D., F.A.A.P., and Avenue, 11th Floor, Portland. Oregon. 97201. 

JOHN BONNAR, M.D., NORTHWEST PERMANENTE, P.C.- 
F.R.C.O.G. PHYSICIANS & SURGEONS 


A Volume in MONOGRAPHS An Equal Opportunity Employer 
IN NEONATOLOGY 

CONTENTS: Coagulation and 
Hemostasis. General Considera- 
tions. Physiology of Coagulation in 
Pregnancy. Physiology of Coagula- 
tion in the Fetus and Newborn. 


ie sraa eg a OBSTETRICIAN / 
regnancy. Bleeding Disorders in 
the Newborn Infant. Thrombotic GYNECOLOGIST 


Disorders in Pregnancy and in the 








Family Health Program, a Federally-certified HMO located in the 


Newborn. Coagulation Changes in um Carnie: W ined for an Obstetrician / 
. . eco O WO n ni m 
Pre-Eclampsia, Eclampsia, and Fe- E Aur caes physician with. FHP, you will enjoy the 
tal Growth Retardation Index paier da practic wm one of the country's most pro- 
: . gressive medical organizations. 
Each chapter contains references. FHP provides the physician with: 
1978, 256 pp., $17.50 * Complete malpractice coverage 
ISBN: 0-8089-1119-8 e Vatian 
Paid sick leave 
Future volumes in MONOGRAPHS IN e Poat graduate me ot : 
NEONATOLOGY are now available on a e aid pos nga al 
Continuation Order basis. Your Continua- * Medical and dental coverage 
tion Order authorizes us to ship and bill * Comprehensive retirement plan 
each future volume in the series automati- X een ent a 
cally, immediately upon publication. This * Automobile and MUCH MORE 


will remain in e il ca : 
order will rem n effect until cancelled We have six locations in Southern California, located near 


Send payment with order and save postage beaches and mountains, in areas with an excellent year- 
and handling charge. round climate 
Prices are subject to change without notice. For more information about this exciting opportunity, write 
or call collect: 
GRUNE & STRATTON com 
(213] 421-4512 
A Subsidiary of FAMILY HEALTH PROGRAM, INC. 
Harcourt Brace Jovanovich, Publishers 2925 P. 
= 5) alo Verde Avenue 
111 FIFTH AVE., N.Y., N.Y. 10003 EHE Long Beach, Cal. 90815 
24-28 OVAL ROAD, LONDON NW1 7DX FHP A Federally Qualified HMO 
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IN THE SURGICAL MENOPAUSE: 


^ Possibly the 

ul most convincing 
reasons for using 
Premarin 


are the years 
after surgery. 


Severe vasomotor symptoms fo lowing surgical menopause: in the patient 
without contraindications, estrogen replacement is clearly indicated now...and 
to prevent the progressive debilitating effects of prolonged estrogen deficiency. 

For the younger, oophorectomized woman, the deferred symptoms of 
postmenopausal bone loss* and its painful sequelae may appear at a needlessly 
early age. PREMARIN may retard this loss and avert the accompanying pain, 
muscle contracture, and kyphosis. 

Although endometrial stimulation is not a concern in the hysterectomized 
patient, PREMARIN should still be administered cyclically at the lowest 
effective dose. 

PREMARIN. Frequently indicated after surgery...a growing part of the routine. 


PREMARIN 
(CONJUGATED ESTROGENS 
TABLETS, USP) 

03 mg/Q625 mg/1.25 mg/2.5 mg 


FOR THE SHORT- AND LONG-TERM 
CONSEQUENCES OF SURGICAL MENOPAUSE 


*Conjugated Estrcgens Tablets have been evaluated as probably effective for postmenopausal osteoporosis. 
See last page cf this advertisement for prescribing information. 
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(FOR FULL PRESCRIBING INFORMATION ` j 
AND PATIENT INFORMATION, SEE PACKAGE CIRCULAR) 
PREMARIN“ Brand of Conjugated Estrogens Tablets, U.S.P. 


1. ESTROGENS HAVE BEEN REPORTED TO INCREASE THE RISK OF 
ENDOMETRIAL CARCINOMA. 

Three independent case control studies have reported an increased risk of endome- 
trial cancer in postmenopausal women exposed to exogenous estrogens for more than 
one year.'-3 This risk was independent of the other known risk factors for endometrial 
cancer. These studies are further supported by the finding that incidence rates »f 
endometrial cancer have increased sharply since 1969 in eight different areas of the 
United States with population-based cancer reporting systems, an increase which mey 
be related to the rapidly expanding use of estrogens during the last decade.‘ The three 
case control studies reported that the risk of endometrial cancer in estrogen users wes 
about 4.5 to 13.9 times greater than in nonusers. The risk appears to depend on bo h 
duration of treatment’ and on estrogen dose. In view of these findings, when estrogers 
are used for the treatment of menopausal symptoms, the lowest dose that will control 
symptoms should be utilized and medication should be discontinued as soon «s 
possible. When prolonged treatment is medically indicated, the patient should be 
reassessed on at least a semiannual basis to determine the need for continued therapy. 
Although the evidence must be considered preliminary, one study suggests that cycac 
administration of low doses of estrogen may carry less risk than continuous administra- 
tion;? it therefore appears prudent to utilize such a regimen. Close clinical surveillance 5f 
all women taking estrogens is important. In all cases of undiagnosed persistent 3r 
recurring abnormal vaginal bleeding, adequate diagnostic measures should be under- 
taken to rule out malignancy. There is no evidence at present that "natural" estrogens are 
more or less hazardous than "synthetic" estrogens at equiestrogenic doses 
2. ESTROGENS SHOULD NOT BE USED DURING PREGNANCY. 

The use of female sex hormones, both estrogens and progestogens, during ea ly 
pregnancy may seriously damage the offspring. It has been shown that females exposed 
in utero to diethylstilbestrol, a non-steroidal estrogen, heve an increased risk of 
developing in later life a form of vaginal.or cervical cancer that is ordinarily extremely 
fare..® This risk has been estimated as not greater than 4 per 1000 exposures." 
Furthermore, a high percentage of such exposed women (from 30 to 90 percent) nave 
been found to have vaginal adenosis-'? epithelial changes of the vagina and cer« x 
Although these changes are histologically benign, it is not known whether they ae 
precursors of malignancy. Although similar data are not available with the use of other 
estrogens, it cannot be presumed they would not induce similar changes. Severalrepo ts 
suggest an association between intrauterine exposure to female sex hormones a ad 
congenital anomalies, including congenital heart defects and limb reduction 
defects.'?-'5 One case control study'® estimated a 4.7-fold increased risk of limb 
reduction defects in infants exposed in utero to sex hormones (oral contraceptives, 
hormone withdrawal tests for pregnancy, or attempted treatment for tnreatened abor- 
tion). Some of these exposures were very short and involved only a few days of treatment 
The data suggest that the risk of limb reduction defects in exposed fetuses is somewrat 
less than 1 per 1000, In the past, female sex hormones have been used during pregnarzy 
in an attempt to treat threatened or habitual abortion. There is considerable eviderze 
that estrogens are ineffective for these indications, and there is no evidence from well 
controlled studies that progestogens are effective for these uses. If PREMARIN is used 
during pregnancy, or if the patient becomes pregnant while taking this drug, she shosld 
be apprised of the potential risks to the fetus, and the advisability of pregnancy 
continuation. 


DESCRIPTION: PREMARIN (Conjugated Estrogens Tablets, U.S.P) for oral administeation 
contains a mixture of estrogens, obtained exclusively from natural sources, blended to 
represent the average composition of material derived from pregnant mares’ urine. It cortains 
estrone, equilin, and 17a-dihydroequilin, together with smaller amounts of 17a-estradiol, 
equilenin, and 17a-dihydroequilenin as salts of their sulfate esters 


INDICATIONS: Based on a review of PREMARIN Tablets by the National Academ of 
Sciences — National Research Council and/or other information, FDA has classified he 
indications for use as follows: 

Effective: 

1. Moderate to severe vasomotorsymptoms associated with the menopause. (Ther is 
no evidence that estrogens are effective for nervous symptoms or depression witout 
associated vasomotor symptoms, and they should not be used to treat such conditio 1s.) 

2. Atrophic vaginitis. 

3. Kraurosis vulvae 

4. Female hypogonadism 

5. Female castration. 

6. Primary ovarian failure. 

7. Breast cancer (for palliation only) in appropriately selected women and men with 
metastatic disease. 

8. Prostatic carcinoma — palliative therapy of advanced disease. 

9. Postpartum breast engorgement — Although estrogens have been widely usec for 
the prevention cf postpartum breast engorgement, controlled studies have derron- 
strated that the incidence of significant painful engorgement in patients not receming 
such hormonal therapy is low and usually responsive to appropriate analgesic or o ner 
supportive therapy. Consequently, the benefit to be derived from estrogen therapy for his 
indication must be carefully weighed against the potential increased risk ot puerperal 
thromboembolism associated with the use of large doses of estrogens. '? 

PREMARIN HAS NOT BEEN SHOWN TO BE EFFECTIVE FOR ANY PURPOSE DUR NG 
nce AND ITS USE MAY CAUSE SEVERE HARM TO THE FETUS (SEE BOXED 
WARNI 4 
"Probably" effective: For estrogen deficiency-induced osteoporosis, and only when 
used in conjunction with other important therapeutic measures such as diet, calc um, 
physiotherapy, and good general health-promoting measures. Final classification ofthis 
indication requires further investigation. 


CONTRAINDICATIONS: Estrogens should not be used in women (or men) with anyof the 
' following conditions: 1. Known or suspected cancer of the breast except in approp ately 
selected patients being treated for metastatic disease. 2. Known or suspected est ogen- 
dependent neoplasia. 3. Known or suspected pregnancy (See Boxed Warning). 4. Un- 
diagnosed abnormal genital bleeding. 5. Active thrombophlebitis or thromboembolicdisor- 
ders. 6. A past history of thrombophlebitis, thrombosis, or thromboembolic disorders asso- 
ciated with previous estrogen use (except when used in treatment of breast or prestatic 
malignancy). 
WARNINGS: At the present time there is no satisfactory evidence that estrogens g ven to 
postmenopausal women increase the risk of cancer of the breast,'’ although & recen study 
has raised this possibility. '® There is a need for caution in prescribing estrogens for women 
with a strong family history of breast cancer or who have breast nodules, fibrocystic dsease, 
or abnormal mammograms. A recent study has reported a 2- to 3-fold increase in therisk of 
surgically confirmed gallbladder disease in women receiving postmenopausal estrocens.'’ 
Adverse effects of oral contraceptives may be expected at the larger doses of e&rogen 
used to treat prostatic or breast cancer or postpartum breast engorgement; it has been 
shown that there is an increased risk of thrombosis in men receiving estrogens for prostatic 
cancer and women for postpartum breast engorgement.'?-?? Users of oral contraceptives 
have an increased risk of diseases, such as thrombophlebitis, pulmonary embolism, stroke, 
and myocardial infarction.??-3? Cases of retinal thrombosis, mesenteric thrombosis, ar optic 
neuritis have been reported in oral contraceptive users.?'?? An increased risk of posteurgery 
thromboembolic complications has also been reported in users of oral contraceptive- 1.34 If 
feasible, estrogen should be discontinued at least 4 weeks before surgery of tr= type 
associated with an increased risk of thromboembolism, or during periods of prconged 
immobilization. Estrogens should not be used in persons with active thrcmbopr lebitis, 
thromboembolic disorders, or in persons with a history of such disorders in association with 
estrogen use. They should be used with caution in patients with cerebral vascular or ceronary 
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artery disease. eS mg conjugated estrogens per day), comparable t d used 
to treat cancer of the prostate and breast, have been shown** to increase the risk of nonfatal 

myocardial infarction, pulmonary embolism and thrombophlebitis. When doses of this size 

d used, any of the thrombeembolic and thrombotic adverse effects should be considered a 

clear risk. 

Benign hepatic adenomas should be considered in estrogen users having abdominal pain 

and tenderness, abdominal mass, or hypovolemic shock. Hepatocellular carcinoma has been 
reported in women taking estrogen-containing oral contraceptives.** Increased blood 
pressure may occur with use of estrogens in the menopause?" and blood pressure should be 
monitored with estrogen use. A worsening of glucose tolerance has been observed in patients 
on estrogen-containing oral contraceptives. For this reason, diabetic patients shoul 
carefully observed. Estrogens may lead to severe hypercalcemia in patients with breas! 
cancer and bone metastases. 
PRECAUTIONS: Physical examination and a complete medical and family history should be 
taken prior to the initiation of any estrogen therapy with special reference to blood pressure. 
breasts, abdomen, and pelvic organs, and should include a Papanicolau smear. As a genera! 
rule, estrogen should not be prescribed for longer than one year without another physica! 
examination being performed. Conditions influenced by fluid retention such as asthma, 
epilepsy, migraine, and cardiac or renal dysfunction, require careful observation. Certain 
patients may develop manifestations of excessive estrogenic stimulation, such as abnorma! 
or excessive uterine bleeding, mastodynia, etc. Oral contraceptives appear to be associated 
with an increased incidence of mental depression??? Patients with a history of depression 
should be carefully observed. Preexisting uterine leiomyomata may increase in size during 
estrogen use. The pathologist should be advised of estrogen therapy when relevant 
specimens are submitted. If jaundice develops in any patient receiving estrogen, the 
medication should be discontinued while the cause is investigated. Estrogens should be 
used with care in patients with impaired liver function, renal insufficiency, metabolic bone 
diseases associated with hypercalcerria, or in young patients in whom bone growth is not 
complete. 

The following changes may be expected with larger doses of estrogen: 

a. Increased sulfobromophthalein retention. 

b. Increased prothrombin and factors VII, VIII, IX, and X; decreased antithrombin 3; 
increased norepinephrine-induced platelet aggregability. 

c. Increased thyroid binding globulin (TBG) leading to increased circulating total thyroid 
hormone, as measured by PBI, T4 by column, or T4 by radioimmunoassay. Free T3 resin 
uptake is decreased, reflecting the elevated TBG; free T4 concentration is unaltered. 

d. Impaired glucose tolerance. 

e. Decreased pregnaneciol excretion. 

f. Reduced response to metyrapone test 

g. Reduced serum folate concentration 

h. Increased serum triglyceride and phospholipid concentration. 

As a general principle, the administration of any drug to nursing mothers should be done only 
when clearly necessary since many drugs are excreted in human milk. 

ADVERSE REACTIONS: The following have been reported with estrogenic therapy, in- 
cluding oral contraceptives: breakthrough bleeding, spotting, change in menstrual flow; 
dysmenorrhea; premenstrual-like syndrome, amenorrhea during and after treatment; in- 
crease in size of uterine fibromyomata; vaginal candidiasis, change in cervical erosion and in 
degree of cervical secretion; cystitis-like syndrome; tenderness, enlargement, secretion (of 
breasts), nausea, vomiting, abdominal cramps, bloating; cholestatic jaundice; chloasma or 
melasma which may persist when drug is discontinued; erythema multiforme: erythema 
nodosum; hemorrhagic eruption; loss of scalp hair, hirsutism; steepening of corneal curva- 
ture; intolerance to contact lenses; headache, migraine, dizziness, mental depression, 
chorea; increase or decrease in weight. reduced carbohydrate tolerance; aggravation of 
porphyria; edema; changes in libido 

ACUTE OVERDOSAGE: May cause nausea, and withdrawal bleeding may occur in females. 
DOSAGE AND ADMINISTRATION: 1. Given cyclically for short term use only For treatment 
of moderate to severe vasomotor symptoms, atrophic vaginitis, or kraurosis vulvae asso- 
ciated with the menopause (0.3 to 1.25 mg or more daily) 

The lowest dose that will control symptoms should be chosen and medication should be 
discontinued as promptly as possible 

Administration should be cyclic (ég. three weeks on and one week off). 

Attempts to discontinue or taper medication should be made at three to six month intervals. 

2. Given cyclically: Female hypogonadism. Female castration. Primary ovarian failure. 
Osteoporosis 

Female hypogonadism — 2.5 to 7.5 mg daily, in divided doses for 20 days, followed by a rest 
period of 10 days’ duration. If bleeding does not occur by the end of this period, the same 
dosage schedule is repeated. The number of courses of estrogen therapy necessary to 
produce bleeding may vary depending on the responsiveness of the endometrium. 

If bleeding occurs before the end of the 10 day period, begin a 20 day estrogen-progestin 
cyclic regimen with PREMARIN (Conjugated Estrogens Tablets, U.S.P), 2.5 to 7.5 mg daily in 
divided doses, for 20 days. During the last five days of estrogen therapy, give an oral progestin. 
If bleeding occurs before this regimen is concluded, therapy is discontinued and may be 
resumed on the fifth day of bleeding 

Female castration and primary ovarian failure —1.25 mg daily, cyclically. Adjust upward or 
downward according to response of the patient. For maintenance, adjust dosage to lowest 
level that will provide effective control 

Osteoporosis (to retard progression) — 1.25 mg daily, cyclically 

3. Given for a few days: Prevention of postpartum breast engorgement — 3.75 mg every four 
hours for five doses, or 1.25 mg every four hours for five days. 

4. Given chronically: Inoperable progressing prostatic cancer—1.25 to 2.5 mg three times 
daily. 

Inoperable progressing breast cancer in appropriately selected men and postmenopausal 
women— 10 mg three times daily for a period of at least three months 

Patients with an intact uterus should be monitored for signs of endometrial cancer and 
appropriate measures taxen to rule out malignancy in the event of persistent or recurring 
abnormal vaginal bleeding. 

HOW SUPPLIED: PREMARIN (Conjugated Estrogens Tablets, U.S.P) No. B65— Each purple 
tablet contains 2.5 mg in bottles of 100 and 1,000. No. 866— Each yellow tablet contains 
1.25 mg in bottles of 100 and 1,000. Also in unit dose package of 100. No. 867 — Each redtabiet 
contains 0.625 mg in bottles of 100 and 1,000. Also in unit dose package of 100. No. 
868— Each greentabiet contains 0 3 mg in bottles of 100 and 1,000 
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THE CLASS OF 1980... 
Well informed ...with high expectations. Including 
what they look for in a contraceptive. When 

the pill is the choice, they expect it to provide: 


e Efficacy e Regular œ Little e Continuation — € A low dose 


second to cycles occurrence of of pre-pill of estrogen 
none intermenstrual comfort for 
bleeding most patients 


eth Laboratories - Philadelphia, Pa. 19101 


VA COPYRIGHT © 1979, WYETH LABORATORIES. ALL RIGHTS RESERVED. 
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WITH LO/OVRAL 


Only Lo/Ovral contains norgestrel (0.3 mg), the exclusive 
Wyeth progestogen, with just 30 mcg ethinyl estradiol. This 
combination offers unsurpassed efficacy, excellent cycle control 
with a very low incidence of breakthrough bleeding, and 
maintenance of comfort for most patients. Lo/Ovral has 
accordingly won high acceptance among a growing number 

of women of widely varying ages and body types. 


EXTREMELY LOW INCIDENCE OF COMMON SIDE EFFECTS* 
BREAKTHROUGH BLEEDING k (% TOTAL CYCLES) 
































SPOTTING Total cycles: 22,489 
AMENORRHEA ; P : 
* Serious as well as minor adverse 
BREAST DISCOMFORT reactions have been reported 
following the use of all oral 
NAUSEA i contraceptives. 
VOMITING 
PREMENSTRUAL NERVOUSNESS 
ACNE 
DEPRESSION 
ii : : : Dusen relies See full prescribing information. 








PROFILE OF SELECTED SIDE EFFECTS * a 


How norgestrel contributes to LO/OVRAL performance 


e Enhances e Provides backup @ Maintains e Adds no e Androgenic 
inhibition of contraceptive endometrial "hidden side effects 
ovulation action through integrity in most estrogen" to rarely noted 

antiestrogenic patients during disturb 
effect on cervical ^ Lo/Ovral hormonal 
mucus administration balance 


Each tablet contains 0.3 mg norgestrel with 0.03 mg ethinyl estradiol, Wyeth 


Worth considering for your next 
See important information on following page. oral contraceptive patients 















0f pregnan 

... asa methi 
k _ any of the following conditions: 1. Thrombophlebitis or 
|... thromboembolic disorders. 2. A past history of deep-vein 
. thrombophlebitis or thromboembolic disorders. 
ke 3, Cerebral-vascular or coronary-artery disease. 

4. Known or suspected carcinoma of the breast. — 

E 5. Known or suspected estrogen-dependent neoplasia. 
|... .. 6. Undiagnosed abnormal genital bleeding. 7. Known 
b . Or suspected pregnancy (see Warning No. 5). 





. . Warnings 
E 2 Cigarette smoking increases the risk of serious 
cardiovascular side effects from oral contraceptive use. This 


risk increases with age and with heavy smoking (15 or more 
cigarettes per day) and is quite marked in women over 35 
years of age. Women who use oral contraceptives should be 
strongly advised not to smoke. 

The use of oral contraceptives is associated with increased risk 
of several serious conditions, including thromboembolism, 
stroke, myocardial infarction, hepatic adenoma, gallbladder 
disease, hypertension. Practitioners prescribing oral 
contraceptives should be familiar with the following information 
relating to these risks 
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1. Thromboembolic Disorders and Other Vascular Problems —An 
increased risk of thromboembolic and thrombotic disease associated 
with use of OC's is well established. Three principal studies in Great 
Britain and 3 in the U.S. have demonstrated increased risk of fatal 
and nonfatal venous thromboembolism and stroke, both 
hemorrhagic and thrombotic. These studies estimate that users of 
OC's are 4 to 11 times more likely than nonusers to develop these 
diseases without evident cause. y 
CEREBROVASCULAR DISORDERS—in a collaborative American 

— study of cerebrovascular disorders in women with and without 

‘a predisposing causes, it was estimated that the risk of hemorrhagic 
E Stroke was 2.0 times greater in users than nonusers and the risk of 


E] 


iE 


— 
E 


—— MYOCARDIAL INFARCTION (MI)—An increased risk of MI 
= "associated with use of OC's has been reported, confirming a 
Y. ign suspected association. These studies, conducted in the 
' K, found, as expected, that the greater the number of underlying 
| risk factors for coronary-artery disease (cigarette smoking, 
hypertension, hypercholesterolemia, obesity, diabetes, history of 
j pre-eclamptic toxemia) the higher the risk of developing MI. 
E regardless of whether the patient was an OC user or not. OC's, 

- . however, were found to be a clear additional risk factor. In terms of 
|... relative risk, it has been estimated that OC users who do not smoke 
. . (smoking is considered a major predisposing condition to MI) are 

= about twice as likely to have a fatal MI as nonusers who do not 
|... smoke. OC users who are also smokers have about a 5-fold 
B increased risk of fatal MI compared to users who do not smoke, but 
|. about a 10- to 12-fold increased risk compared to nonusers who do 
^ not smoke. Furthermore, amount of smoking is also an important 
= factor. In determining importance of these relative risks, however, 
~ baseline rates for various age groups must be given serious 
i consideration. Importance of other predisposing conditions 
= mentioned above in determining relative and absolute risks has not 
. . as yet been quantified; quite likely the same synergistic action 
^. exists, but parens to a lesser extent. 
i RISK OF DOSE—In an analysis of data derived from several national 
| adverse-reaction reporting systems, British investigators concluded 
Ld that risk of thromboembolism, including coronary thrombosis, is 
p directly related to dose of estrogen in OC's. Preparations containing 
P 100 mcg or more of estrogen were associated with e risk of 
E thromboembolism than those containing 50-80 mcg. Their analysis 
did suggest, however, that quantity of estrogen may not be the sole 
, factor involved. This finding has been confirmed in the U.S 
| ESTIMATE OF EXCESS MORTALITY FROM CIRCULATORY 
DISEASES—A large prospective study carried out in the UK 
E estimated the mortality rate per 100,000 women per year from 
4 diseases of the circulatory system for users and nonusers of OC's 
p according to age, smoking habits, and duration of use. Overall 
in excess death rate annually from circulatory diseases for OC users 
= .. was estimated to be 20 per 100,000 (ages 15-34—5/100.000: ages 
|. 35-44— 33/100,000; ages 45-49—140/100,000), risk being 
^ concentrated in older women, in those with long duration of use. 
lu and in cigarette smokers. It was not possible, however, to examine 
interrelationships of age, smoking. and duration of use. nor to 
compare effects of continuous vs. intermittent use. Although the 
| Study showed a 10-fold increase in death due to circulatory diseases 
| in users for 5 or more years, all these deaths occurred in women 35 
p or older. Until larger numbers of women under 35 with continuous 
use for 5 or more years are available, it is not possible to assess 
magnitude of relative risk for this younger group. Available data 
from a variety of sources have been analyzed to estimate risk of 
y death associated with various methods of contraception. Estimates 
of risk of death for each method include combined risk of 
contraceptive method (e.g.. thromboembolic and thrombotic disease 
in the case of OC's) plus risk attributable to pregnancy or abortion in 
event of method failure. This latter risk varies with effectiveness of 
method. The study concluded that mortality associated with all 
R methods of birth control is low and below that associated with 


' 


E 


b 


P childbirth, with the exception of OC's in women over 40 who smoke 
~ Lowest mortality is associated with condom or diaphragm backed 
|. up by early abortion. Risk of thromboembolic and thrombotic 
disease associated with OC s increases with age after about 30 and. 
for MI, is further increased by hypertension, hypercholesterolemia. 
r obesity. diabetes, or history of pre-eclamptic toxemia, and especially 
cigarette smoking. Physician and patient should be alert to earliest 
| manifestations of thromboembolic and thrombotic disorders (e.g 
thrombophlebitis, pulmonary embolism, cerebrovascular 
| insufficiency, coronary occlusion. retinal thrombosis, and 
| mesenteric thrombosis). Should any of these occur or be suspected, 
the drug should be discontinued wipeo A 4- to 6-fold 
increased risk of postsurgery thromboembolic complications has 
N been reported in OC users. 
If feasible, OC's should be discontinued at least 4 weeks before 
ay surgery of a type associated with increased risk of thromboembo- 
lism or prolonged immobilization. 
2. Ocular Lesions—There have been reports of neuro-ocular lesions 
such as optic neuritis or retinal thrombosis associated with use of 
OC's. Discontinue OC's if there is unexplained, sudden or gradual. 
partial or complete loss of vision: onset of proptosis or diplopia: 
papilledema; or retinal-vascular lesions, and institute appropriate 
diagnostic and therapeutic measures. 
3. Carcinoma— Long-term continuous administration of either 
natural or synthetic estrogen in certain animal species increases 
frequency of carcinoma of the breast, cervix, vagina. and liver. 
Certain synthetic progestogens, none currently contained in OC's, 
have been noted to increase incidence of mammary nodules, benign 
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= thrombotic stroke was 4 to 9.5 times greater in users than in nonusers. 














and. t, in . In humans, 3 case-control shave — 
ased risk of endometrial carcinoma associated with 


reported an increas 
A use of exogenous estrogen in postmenopausal women. 
ne publication reported on the first 21 cases submitted by 
physicians to a registry of cases of adenocarcinoma of the 
endometrium in women under 40 on OC's. Of cases found in 
women without predisposing risk factors (e.g., irregular bleeding 
at the time OC s were first gum pero ovaries), nearly all 
occurred in women who had used a sequential OC. These are 
no longer marketed. No evidence has been reported suggesting 
increased risk of endometrial cancer in users of conventional 
combination or progestogen-only OC's. Several studies have founc 
No increase in breast cancer in women taking OC's or estrogens. 
One study, however, while also noting no overall increased risk of 
breast cancer in women on OC's, found an excess risk in subgroups 
of OC users with documented benign breast disease Reduce 
occurrence of benign breast tumors in users of OC's has been well 
documented. in summary, there is at present no confirmed evidence 
from human studies of increased risk of cancer associated with 
OC's. Close clinical surveillance of all women on OCS is, 
nevertheless, essential. In all cases of undiagnosed persistent or re- 
current abnormal vaginal bleeding, appropriate diagnostic measures 
should be taken to rule out an Women with a strong family 
history of breast cancer or with breast nodules, fibrocystic disease, 
or abnormal edb tal should be monitored with particular care 
if they elect to use OC's. 
4. Hepatic Tumors—Benign hepatic adenomas have been found 
to be associated with use of OC's. One study showed that OC's 
with high hormonal potency were associated with higher risk 
than lower pctency OC's. Although benign. hepatic adenomas 
may rupture and may cause death through intra-abdominal 
hemorrhage. This has been reported in short-term as well as 
long-term users. Two studies relate risk with duration of use of 
OC's, the risk being much greater after 4 or more years use 
While hepatic adenoma is rare, it should be considered in 
women presenting abdominal pain and tenderness, abdominal 
mass or shock. A few cases of hepatocellular carcinoma have 
been reported in women on OC's. Relationship of these drugs 
to this type of malignancy Is not known. 
5. Use in or Immediately Preceding Pregnancy, Birth Defects 
in Offspring, and Malignancy in Female Offspring— Use of 
female sex hormones— both estrogenic and progestational 
agents— during early pregnancy may seriously damage the 
offspring. It has been shown that females exposed in utero to 
diethylstilbestrol, a nonsteroidal estrogen, have increased risk 
of developing in later life a form of vaginal or cervical cancer 
ordinarily extremely rare. This risk has been estimated to be of 
the order of 1 in 1,000 exposures or less. Although there is no 
evidence now that OC's further enhance risk of developing this 
lype of malignancy, such patients should be monitored with 
particular care if they elect to use OC's. Furthermore, 30 to 90% 
0f such exposed women have been found to have epithelial 
pce of the vagina and cervix. Although these changes are 
histologically benign, it is not known whether this condition is a 
precursor o' vaginal malignancy. Male children so exposed may 
develop abnormalities of the urogenital tract. Although similar 
data are not available with use of other estrogens, it cannot be 
presumed they would not induce similar changes. An increased 
risk of congenital anomalies, including heart defects and limb 
defects, has been rot with use of sex hormones, including 
OC's, in pregnancy One case-control study estimated a 4.7-folc 
increase in risk of limb-reduction defects in infants exposed in 
utero to sex hormones (OC's, hormonal withdrawal tests for 
pregnancy, or attempted treatment for threatened abortion). 
Some exposures involved only a few days. Data suggest that 
risk of limb-reduction defects in exposed fetuses s somewhat 
less than 1 in 1,000 live births. In the past, female sex 
hormones have been used during Pregan in an attempt to 
treat threatened or habitual abortion. There is considerable 
evidence that estrogens are ineffective for these indications, 
and there is no evidence from well-controlled studies that 
progestogens are effective. There is some evidence that triploicy 
and possibly other types of polyploidy are increased among 
abortuses from women who become pregnant soon after 
ceasing OC's. Embryos with these anomalies are virtually always 
aborted spontaneously. Whether there is an overall increase in 
spontaneous abortion of pregnancies conceived soon after 
stopping OC's is unknown. It is recommended that. for any 
patient who has missed 2 consecutive periods, pregnancy 
should be ruled out before continuing OC's. If the patient has 
not adhered to the prescribed schedule, the possibility of 
pregnancy should be considered at time of first missed period 
and further use of OC's should be withheld until pregnancy has 
been rulec out. If pan is confirmed, the patient should be 
apprised cf the potential risks to the fetus, and advisability of 
continuation of the pregnancy should be discussed. It is also 
recommended that women who discontinue OC's with intent of 
becoming pregnant use an alternate form of contraception fora 
period of time betore attempting to conceive. Many clinicians 
recommend 3 months, although no precise information is 
available on whic^ to base this. The administration of 
ELE EDAM ul combinations to induce withdrawal 
leeding should not be used as a test of pregnancy. 
6. Gallbladder Disease— Studies report increased risk 
of surgically confirmed gallbladder disease in users of OC's 
and estrogens. In one study. increased risk appeared after 
2 years use and doubled after 4 or 5 years use. In one of the 
other studies, increased risk was apparent between 6 and 
12 months use 
7. Carbonydrate and Lipid Metabolic Effects— Decrease in 
giucose tolerance has been observed in a significant percentage 
0f patients on OC's. For this reason. prediabetic and diabetic 
patients should be carefully observed while on OC's. Increase in 
triglycerides and total phospholipids has been observed in 
paons on OC's. clinical significance of this finding remains to 
ine 
B. Elevated Blood Pressure— Increase in blood pressure has 
been reported in patients on OC's. In some women, 
hypertension may occur within a few months of beginning OC's 
In the 1s! year of use, prevalence of women with hypertension is 
low in users anc may be no higher than that of a comparable 
roup of nonusers. Prevalence in users increases. however, with 
longer exposure. and in the 5th year of use is 2v2 to 3 times the 
reported prevalence in the 1st year. Age is also strongly 
correlated with development of hypertension in OC users 
Women who previously have had hypertension during pregnancy 
may be more likely to develop elevation of blood pressure on 
OC's. Hypertension that develops as a result of taking OC's 
usually returns to normal after discontinuing the drug 
9. Headache—Onset or exacerbation of migraine or 
development of headache of a new pattern which is recurrent. 
persistent, or severe, requires discontinuation of OC's and 
evaluation of the cause. ; 
10. Bleeding Irregularities— Breakthrough bleeding, spotting. 
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3. In breakthi I of irregular 
vagina peang, nonfunctional causes should be borne in mind. 
In undiagnosed persistent or recurrent abnormal bleeding from 
the vagina. adequate diagnostic measures are indicated to rule 
out pregnancy or malignancy. If pathology has been excluded, 
lime or change to another OC may solve the iie Changing 
to an OC with a higher estrogen content, while potentially useful 
in minimizing menstrual irregularity, should be done only if 
necessary, since this may increase risk of thromboembolic 
disease. Women with past history of oligomenorrhea or d 
secondary amenorrhea or young women without regular cycles 
may have a tendency to remain anovulatory or to become 
amenorrheic after discontinuing OC's. Women with these 
preexisting problems should be advised of this possibility and 
encouraged to use other methods. Post-use anovulation, 
possibly prolonged, may also occur in women without previous 
irregularities. 
11, Ectopic Pregnancy—Ectopic as well as intrauterine 
Pregnancy may occur in contraceptive failures. 
12. Breast-feeding—OC's given in the postpartum period may 
interfere with lactation and decrease quantity and quality of 
breast milk. Furthermore, a small fraction of the hormones in 
OC's has been identified in the milk of mothers on OC's; effects, 
if any, on the breast-fed child have not been determined. If 
feasible, defer OC's until infant has been weaned. 
Precautions— GENERAL —1. A complete medical and family 
history should be taken prior to initiation of OC's. Pretreatment 
and periodic physical examinations should include special 
reference to blood owe. breasts, abdomen and pelvic 
organs, including Pap smear and relevant laboratory tests. 
As a general rule OC's should not be prescribed for longer than 
1 year without another physical examination. 
2. Under influence of estrogen-progestogen preparations, 
preedsting uterine leiomyomata may increase in size. 

. Patients with history of psychic depression should be 
carefully observed and the drug discontinued if depression 
recurs to a serious rie Patients becoming significantly 
depressed while on OC's should stop OC's and use an alternate 
method to try to determine whether the symptom is drug- related. 
4. OC s may cause some degree of fluid retention. They should 
be prescribed with caution, and only with careful monitoring, in 
patients with conditions which might be aggravated by fluid 
retention, such as convulsive disorders, migraine syndrome, 
asthma, or cardiac or renal insufficiency. 

5. Patients with a past history of jaundice during pregnancy have 
an increased risk of recurrence while on OC's. If jaundice 
develops, OC's should be discontinued. 
6. Steroid hormones may be poorly metabolized in patients with 
impaired liver function and should be administered with caution. 
7. OC users may have disturbances in normal tryptophan 
metabolism which may result in a relative pyridoxine deficiency. 
Clinical significance is undetermined. 
8. Serum folate levels may be depressed by OC's. Since the 
pregnant woman is predisposed to development of folate 
deficiency and incidence of folate deficiency increases with 
increasing gestation, it is possible that if a woman becomes 
pregnant shortly after stopping OC's, she may have a greater 
chance of developing folate deficiency and complications 
attributed to this deficiency. 
9. The pathologist should be advised of OC therapy when 
relevant specimens are submitted. 
10. Certain endocrine- and liver-function tests and blood 
components may be affected by estrogen-containing OC s: 
a. Increased sulfobromophthalein retention. b. Increased 
prothrombin and factors VII, VIII, IX, and X; decreased 
antithrombin 3; increased norepinephrine-induced platelet 
aggregability. c. Increased thyroid-binding gonn (TBG) 
leading to increased circulating haa ly hormone, as 
measured by protein-bound iodine (PBI), T4 by column, or 
T4 by ag tapes n Free T3 resin uptake is decreased, 
reflecting the elevated TBG; free T4 concentration is unaltered. 
d. Decreased pregnanediol excretion. e. Reduced response to 
metyrapone test. ; 
Information for the Patient —See Patient Package Labeling. 
Drug Interactions— Reduced efficacy and increased incidence of 
breakthrough bleeding have been associated with concomitant 
use of rifampin. A similar association has been suggested with 
barbiturates, phenylbutazone, phenytoin sodium and ampicillin. 
Carcinogenesis— See Warnings on carcinogenic potential of OC's 
Pregnancy— Category X. See Contraindications, Warnings. 
Nursing Mothers— See Warnings. 
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Herpes genitalis: Our most important venereal disease 


HERMAN L. GARDNER, M.D. 


Houston, Texas 


DURING My YEARS of hospital medical training, start- 
ing 42 years ago, I never knowingly saw a single patient 
with herpes genitalis. During my first 15 years of prac- 
tice, I could; have counted all the cases diagnosed as 
herpes genitalis on the fingers of one hand. 

Then soon came the rebellious 1960s and the sexual 
revolution. With the introduction of safe and conve- 
nieht contraceptive methods, with readily available 
abortion, with effective treatmerit methods ‘for most 
sexually transmitted diseases and with. the rapidly 
changing attitudes toward premarital and extramarital 
sex, women were trully sexually liberated. No longer 
did they have the partial protection against veneral or- 
ganisms provided by contráceptive sheaths and con- 
traceptive creams and-gels. Not only were the me- 
chanical and chemical barriers to infection lar gely 
abandoned but also the newer methods of contracep- 
tion themselves may have increzsed susceptibility to 
some of these conditions. 
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These factors, when added to the casting aside of 
many sexual taboos and. rules of the less recent gen- 
erations. have made promiscuity more common and 
even acceptable. Such an environment can only be 
conducive to an explosive spread of sexually transmit- 
ted diseases. rs ; ' 

As a case in point, in a recent review of the records of 
consecurive patients in private practice, I found that of 
unmarried women who were using either an oral con- 
traceptive or an intrauterine contr aceptive device, 52% 
had one or more sexually transmitted diseases and 
13. 595 cf these were herpes genitalis. Most, however, 
were only minor infections such as trichomoniasis, 


HaemopFilus vaginalis vaginitis, arid venereal warts. 


During the past 10 years I could not avoid becoming 
increasingly convinced that herpes genitalis is currently 
our most impor tant v enereal disease. Logic would seem 
to. support this opinion when the full scope of the sur- 
rounding facts is considered, for example: 

1. The incidence of herpes genitalis among private 
patients exceeds the combined incidence of all other 
major venereal diseases. Since the large majority of 
women in this country seek private care, the same 
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statement should hold for our entire female pos alien 
despite the face that gonorrhea is most often di..g -osed 
in public-supported clinics. This could perhaps b2 be- 
cause the attendants are so imbued with fixding 
gonorrhea. 

2. Herpes genitalis, once acquired, is forever with 
the victim and is always subject to reactivation m the 
form of contagious recurrent infection. © ` 

3. No truly satisfactory treatment is available for the 
primary or recurrent phases, for either symptcmatic 
relief or cure. Photodynamic inactivation usna the 
tricyclic dyes, such as proflavin and neutral wed has 
been disappointing. 

4. No effective epidemiclogic. control metlocz are 
available; no proved immunologic vaccine has teen 
devised; and transmission is possible’ without t1e zres- 
ence of subjective symptoms or externally - sible 
lesions. 


November 1, 1979 
Am. J. Obstet. Gynecol. 


° 


. Serious sexual problems frequently arise with 
Eod genitalis, especially when both partners experi- 
ence frequent recurrences. 

6. Thé perinatal effects on infants can be catas- 


‘trophic. The extent of damage from this dieeasé on the 


total human population has not been determined but is 
probably greater than has been suspected. 

7. Herpes genitalis is inseparably related in some 
way to the development of cervical cancer. 

8. Gonorrhea, syphilis, and most of the other classic 
sexually transmitted diseases are now readily curable, a 
fact which lowers their relative importance when they 
are compared with herpes genitalis. 

These are the main reasons that herpes genitalis. is 
currently our most important venereal disease. 


Management of pregnancy after cesarean section 


LUIS R. SALDANA, M.D., F.A.C.O.GC. 
HAROLD SCHULMAN, M.D., F.A.C.O.G. 
LYNN REUSS, M.D. 


Houston, Texas 


Management of 226 patients with previous low transverse cesarean section in a special obstetric 
clinic for high-risk pregnancies significantly and safely reduced the incidence of purely elective 
cesarean section to less than 10%. A substantial incidence (25%) of other high-risk factors dictating 
antepartum indicated cesarean section were found in this population. There was 38.5% incidence of 
vaginal delivery in 145 patients who underwent a trial of labor. Patients deliverec vaginally followed 
a normal labor curve up to full dilatation. Oxytocin was required in three cases of prolonged second 
stage of labor and resulted in instrumental vaginal delivery in all instances. There were no uterine 
ruptures on vaginal exploration after delivery or at the time of repeat cesarean section during labor. 
There was no maternal death cr perinatal loss. No justification for the present clinical practice of a 
99% incidence of elective repeat cesarean section could be found. Substantial savings in hospital 
cost, as well as a decreased number of diagnostic tests for the otherwise normal gravid woman, can. 
be safely achieved. (AM. J. OBsTET. GYNECOL. 135:555, 1979.) 


CONCE A CESAREAN SECTION, always a Cesarean 


Section” was first proposed as a clinical dictum by 
Cragin’ ina paper entitled “Conservatism in obstetrics,” 
published in 1916, Other aspects cf this paper were re- 
markably prophetic of problems to develop later in the 
field of obstetrics. Interestingly, Cragin himself re- 
ported a patient with three vaginal deliveries after ce- 
sarean section. The high incidence of classical cesarean 


^, section,’ the lack of blood banking, and inadequate 


means of fetal monitoring made his edict a wise theme 
for the times. Medicolegal problems, the conservative 
attitude of many physicians, and patient misinforma- 


., tion have elevated the clinical edic: to the status of med- 


ical dogma in many communities in this country. 
Newer means of antenatal and intrapartum fetal moni- 
toring, ever-increasing indications for primary cesar- 
ean section, and the new "consumerism" in present 
obstetric practice prompted us to take another look at 
the clinical dictum. A score of publications over the last 
40 years show that the exact opposite of Cragin's dic- 
tum is accepted medical practice in many areas of the 
world. Large series? ? show that a trial of labor for the 


From the Division of Fetal-Maternal Medicine, 
Department of Obstetrics and Gynecology, The Albert 7 
` Einstein College of Medicine. 


Reprint requgsts: Dr. Luis R. Saldana, Director of 
Fetal-Maternal Medicine, Department of Obstetrics and . 
Gynecclogy, The University of Texas School of Medicine, 
P.O. Box 20708, Houston, Texas 77025. 


0002-9378/79/210555--07$00.70/0 © 1979 The C. V. Mosby Co. 


uncomplicated patient with a previous low transverse 
cesarean section is safe and indicated. 

This study represents our experience using a mod- 
ified expectant approach to pregnancy in women with 
one or more previous cesarean sections. The onset of 
labor was awaited in all normal patients with previous 
low transverse cesarean section while active obstetric 
management was used in pregnancies having other 
high-risk factors.in addition to previous cesarean sec- 
tion. This paper will present a protocol for the safe 
antenatal and intrapartum management of the patient 
with previous cesarean section which significantly re- 
duces the incidence of purely elective cesarean section. 


Material and methods 


A total of 226 pregnant patients with previous cesar- 
ean section were managed at Bronx Municipal Hospital 
Center (BMHC) of the Albert Einstein College of 
Medicine from January 1, 1974, to July 1, 1977. Of 
these, 199 had prenatal care at our institution, 22 re- 
ceived care àt affiliated clinics, and only five presented 
at term without prenatal care. 

Preliminary review of the data indicated that a sub- 
stantial number of patients were being delivered vagi- 
nally. It was decided that starting July 1, 1976, all 
patients with previous cesarean section would receive 


expectant management provided certain criteria were 


met. Expectant management consisted of awaiting the 
onset of labor and allowing a trial of labor in all patients 
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Table I. Patient distribution by management ard type of delivery after previous cesarean section 









Trial of labor (145 patients): 
Vaginal delivery 
Cesarean section in labor . 
Antepartum cesarean section (81 patients): ' 
Elective 
Indicated 


Total 


(38.6%) 
(61.4%) 


(88.3%) 
(61.7%) 
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Retrospective group Prospective group 





32 24.2 24 25.5 

50 37.9- 39  ,  4L5 

23 174 8 8.5* 
27 20.5 23 24.5 
132 94 





*Significantly decreased incidence of elective cesarea- section in prospective group. 


Table II. Outcome of 145 patients allowed a tria 
of labor according to indication for primary 
cesarean section ; 















` Repeat Vage al 
cesarean dela ery 
Indication section delivery | rate.%) 


CPD (n = 90) 65 25 TE 
Fetal distress* (n = 16) 7 9 €t 
Arrest of labor (n = 8) 2 6 7E 
Hypertension (n = 3) 1 2 = 
Uncertain (n = 16) 9 7 4t 
Placenta previa (n = 5) 2 3 Ee 
Breech — 3* — 
Pelvic mass — 2 — 
Failed vacuurn extraction — 1 — 
Failed induction of labor .l = — 
"Total : 87 58 


*Includes two cases of abruptio placentae and one. with 
positive OCT. 


{AIl patients had a vertex presentation in this pregrzncy. 


‘who satisfied our criteria. This decision createc two 
large groups of patients. One group were deli-2red 
retrospective to the date in which a concerted effort to 
allow trial of labor was begun. The other group was 
managed prospectively after that decision. The cl nical 
orientation of the clinical staff was toward allcwing 
labor in both periods of time. 

A total of 145 patients were allowed a trial of lato? in 
this study. The following criteria were used in their 
selection. All were seen in the special obstetric clir.c of 
the BMHC for high-risk mothers. They were known to 
have had transverse low cervical incisions for all p1evi- 
ous cesarean sections. The only exceptions were two 
patients who presented in labor without prenatal care 
and had previously been delivered at our hospital with 
classical cesarean section incisions. Thirty-eight pa- 
tients had two or more previous cesarean sections prior 
to the trial of labor. In all cases the antepartum ccurse 
had been uneventful. If an abnormality was detexed, 
the patient was not considered a candidate for e» pec- 
tant management. The criterion of an afebrile po--op- 


Table III. Indications for antepartum cesarean 
seczion in current pregnancy versus primary 
cesarean section indications 










Antepartum 
cesarean 
section 


Primary 
cesarean 
section 





Indication 

CPD 

Hypertension 

Diabetes 

Feta] distress 

Rh disease 

Postmaturity 

Placenta previa 

Twins ` 

Malpresentation 

S/P classical cesarean section or 
cerebrovascular accident ' 

Uncertain — 6 
Total | , . 50 50 


* 
LTT 1 beam 


Ot NO ND C2 © 09 «O 00 00 —— 





.*Five of seven patients with fetal distress in the previous 
cesarean section had antepartum evidence of fetal stress 
(see text). 


erative course was difficult to verify and was disre- 


garded in this series. 


All patients were instructed to report to the hospital 
in early labor. They were educated on how to recognize 
labor. They were encouraged to come to the delivery 
room if prematurely rüptured membranes ensued or 
in the event of any antepartum bleeding. 

A relatively high incidence of other high-risk factors 
was found in these patients. Fifty patients had obstetric 
and medical complications which mandated delivery 
prior to the onset of labor. These were considered to be 
indicated antepartum cesarean sections as opposed to 
elective procedures. Patients with hypertension, diabe- 
tes mellitus (Classes A to R), multiple pregnancy, post- 
maturity, and poor fetal growth were characteristic of 
this group. Two patients known to have had classical 
cesarean sections were included here. All patients hav- 
ing antepartum evidence of fetalestress such as de- 
creased fetal movements, meconium-stained amniotic 
fluid on amniocentesis, and positive oxytocin challenge 
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** Table IV. Mean birth weight (grams): distribution 

















Indicated 
cesarean section 






Elective . 
cesarean section 


Cesarean section 
in labor 





Group Vaginal delivery 






Prospective 3,251 + 97* 3,081 + 148 . 3,629 x 120+ 3,208 + 80 
Retrospective 3,797 + 1071 3,388 + 117 . 8,274 + 90* 3,201 + 103 
Overall 3,393 + 91 3,221 + 98 3,408 + 79 3,205 + 63 











*Significant difference between control and study group having same mode of delivery. 
tThis subgroup had significantly larger infants (P = 0.05) than all other sabgroups in the corresponding control or study 


groups. 


tests (OCTs) were placed in this group. Active man- 
agement consisted of admission, measurement of serial 

- estriol levels in urine and serum, and evaluation of se- 
rial ultrasound results and repeated antepartum fetal 
heart rate (FHR) tracings under nonstressed and oxy- 
tocin-stressed conditions. In selected hypertension and 
intrauterine growth retardation, human placental lac- 
togen was determined. Amniocentesis and antepartum 
cesarean section upon maturation of the lecithin/ 
sphingomyelin (L/S) ration was the mainstay of man- 
agement in this group. 

Thirty-one patients underwent elective cesarean sec- 
tion. Of these, 23 were in the retrospective study peri- 
od. Only eight patients had elective cesarean section in 
the prospective group. They were extremely appre- 
hensive regarding expectant management and re- 
quested repeat cesarean section: 

The institution embarking on an expectant policy 
must provide certain safeguards for the patient. These 

_ include the ability to type and cross-match for 2 U of 
blood on admission. There must be constant availability 
of a surgical theater with adequate anesthesia coverage. 
The surgical capability of the unit must be such as to 
ensure consistent survival of infan:s undergoing severe 
fetal stress, The best analogy is consistent survival of 
infants of pregnancies with pulsating cord prolapse at 
admission. 


Results 


The distribution of patients into the two major 
groups and the relative incidence of each mode of de- 
livery are shown in Table I. These results were ana- 
lyzed to ascertain the effect of expectant management 
on fetomaternal well-being and its influence on the 
type of delivery. Student’s t test was used for sig- 
nificance at the P < 0.05 level. 

Vaginal delivery. The vaginal delivery rate was 
38.6% for 145 patients allowed a trial of labor. Table II 
depicts the vaginal delivery rate in relation to the indi- 
cation for primary cesarean section. Interestingly, a 
2896 vaginal delivery rate was obtained in patients hav- 
ing fetopelvic disproportion as the indication for pri- 
mary cesarean section. Six patients were delivered vag- 


inally of larger infants than the ones delivered at the 
time of pr.mary cesarean section for cephalopelvic dis- 
proportion (CPD}. Three of these patients had breech 
presentations at the time of primary cesarean section 
but delivery was from a vertex presentation in the pre- 
sent pregnancy. As one would expect, higher vaginal 
delivery rates were obtained for so-called nonrecurrent 
indications for primary cesarean section. These in- 
cluded fetal distress, arrest of labor, and hypertension 
for vaginal delivery rates of 6596. 40%, and 30%, re- 
spectively. In addition, seven of 16 patients in which 
the indication for primary cesarean section was unclear 
were delivered vaginally. 

There were 46 spontaneous vaginal deliveries, three 
with low forceps, two with midfcrceps, and five with 

| vacuum extractions in this series. Two low-forceps de- 
liveries were done electively and in one case they were 
applied for severe variable decelerations and meco- 
nium in the second stage of labor. Indications for mid- 
forceps delivery were deep occipitotransverse arrest in 
one patient and prolonged second stage of labor in 
another. The vacuum extractor was applied for a pro- 
longed second stage of labor in two cases, for fetal 
bradycarcia at full dilatation once, and electively on two 
occasions. One partial breech extraction was per- 
‘formed for delivery of a second twin weighing 1,350 
grams, who did well. One woman had spontaneous de- 
livery of 2,001 gram infant at 35 weeks of gestation. 
The baby had mild jaundice that responded to photo- 
therapy. 

The average parity of these patients was 1.8 (range | 
to 5) with 22 patients having had two or more previous 
cesarean sections. Five patients had one previous vagi- 
nal delivery befcre the one recorded in our series. In 
three women the vaginal delivery preceded primary 
cesarean section done for fetal distress, placenta previa, 
and footl:ng breech, respectively. Two patients had a 
previous vaginal delivery after primary cesarean sec- 
tion for CPD in one patient and for uncertain indica- 
tions in another. Four patients had three consecutive 
prior ceszrean sections followed by the present vaginal 
delivery. In all four, the indication for primary cesar- 
ean section was listed as CPD. Eighteen patients had 
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two previous cesarean sections but in only five vas [PD 
listed as the indication for the primary cesarean 
section. 

The infants delivered vaginally had a lower avzrage 
birth weight (3,205 + 63 grams) than those d -lirzred 
by cesarean section after a trial of labor (8,40- = 79). 
This difference is not significant (see Table IV). Indi- 
vidual birth weights ranged upward of 4,000 arts in 
several infants delivered vaginally. 

The mean duration of labor was 8.8 hour: ix the 
retrospectively studied group and 11.2 hour: ic the 
prospectively managed group. No patient had. cxcical 
labor exceeding 19 hours (range 0.5 to 19) anc zK pa- 
tients were well within two standard deviation. o? the 
normal labor curve. 

Oxytocin was used in physiologic doses (1l mu/ 
minute or less) by Harvard pump to treat threexases of 
arrest of the active phase of labor. Although the -aitial 
problem was overcome, all three patients required in- 
strumental vaginal delivery. One had a mid for-e=s ro- 
tation from the occipitotransverse position and tv- re- 
quired vacuum extraction for prolonged secord stage 
of labor and bradycardia. 

No uterine ruptures were noted on uterine «x>dora- 
tion after delivery. Light nitrous oxide anesthzs was 
used for uterine exploration when needed. One patient 
had exploratory laparotomy for postpartum hezor- 


rhage. Bleeding was due to uterine atonv and Eysirec- * 


tomy was not performed. The condition respcaced to 
oxytocics. 

Two infants were depressed at birth with 1-mmute 
Apgar scores below 6. One patient had an unsuspected 
abruptio placentae covering 20% of the placer tel sur- 
face. The other depressed newborn infant wes daliv- 
ered after precipitate labor of 30 minutes’ d.irzüon. 
One vigorous infant had meconium aspiration bat did 
well in the nursery. 

Repeat cesarean section during labor. These pa- 
tients underwent a trial of labor but labor was zcmpli- 
cated by a definite indication for cesarean sectior. The 
two most common indications for repeat cesar2a- sec- 
tion were arrest of active-phase labor and fetal dizress. 
Arrest of active-phase labor consisted of failur2 `o fol- 
low the normal labor curve after 4 cm of dilatator had 
been reached. Lack of progressive cervical d la-ation 
over a 2-hour period of the active phase was aso con- 
sidered as an indication for repeat cesarean section. 
Fetal distress was defined as sustained FHR cecelera- 
tions in 20% of all contractions and/or a fetal pH value 
of scalp blood of 7.22 or less. Meconium was zlso con- 
sidered a sign of fetal jeopardy and indicativ= o? the 
need for prompt delivery. Strict adherence o :hese 
criteria reduces the probability of fetal or mate rmal in- 
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jury. However, a 61.4% rate of repeat cesarean section 
during labor was obtained in our series. 

'The most ccmmon indication for primary cesarean 
section was CPD but since our clinicians were more 
concerned witk the forces of labor, they listed arrest of 
labor as the most common indication for repeat cesar- 
ean section in labor. The mean parity of this group was 
1.4 with 16 pazients having two or more cesarean sec- 
tions prior to trial of labor. Three patients had vaginal 


‘delivery after primary cesarean section but two had 


arrest of labor and one developed severe variable de- 
celerations prcmpting repeat cesarean section. 

A striking tendency for fetal distress to be a recur- 
rent indicatior: for cesarean section was noted in this 
group. Fetal d stress was listed as an indication for re- 
peat cesarean section in eight patients who had had a 
primary cesarean section for the same indication. 

The mean tme elapsed between the onset of labor 
and surgical intervention was 8 hours in the retrospec- 
tive group versus 11.5 hours in the prospectively man- 
aged group. Only one patient had labor exceeding 20 
hours with a latent phase of 18 hours followed by ce- 
sarean section 5 hours into the active phase. No uterine 
rupture was noted at the time of repeat cesarean sec- 
tion in these patients. There were no maternal or peri- 
natal deaths in any of the patients allowed a trial of 
labor. The febrile morbidity rate was 18% for the pa- 
tients delivered by cesarean section after labor while it 
was only 196 in patients delivered vaginally in this 
series. This compares with a febrile morbidity rate of 
20% to 30% fcr patients undergoing primary cesarean 
section in the years of study at our institution. The 
febrile morbidity rate of the group delivered by cesar- 
ean section was 10%. Surprisingly, the estimated blood 


` loss was not significantly different between those deliv- 


ered vaginally and those delivered by cesarean section. 

The average birth weight of these infants was larger 
than that of those delivered vaginally. The average 
birth weight indicates that infants delivered following a 
trial of labor kad reached optimal fetal growth. It can 
also be inferred that maximum fetal lung maturity had 
been reached .n patients allowed a trial of labor. 

There was r.o perinatal loss and only three infants 
were depressed at birth due to abruptio placentae, 
bradycardia, and severe variable decelerations, respec- 
tively. One of these had meconium aspiration but re- 
covered uneventfully. 

Indicated antepartum cesarean section. There was a 
relatively high incidence of other medical and obstetric 


complications in our study. The indications for the 


primary and present cesarean sections for the patients 
in this group are listed in Table III. ‘Note that although 
CPD was the most common indication for primary ce- 
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sarean section, only one patient with traumatic hip de- 
formity was classified as having CPD as the indication 
for repeat cesarean section. Three patients having 
classical or unknown location of uterine incisions were 
placed in this group. 

We discovered antepartum Widener of fetal jeop- 
ardy in five patients who had intrapartum fetal distress 
listed as the indication for primary cesarean section. 
Three patients had positive OCTs which were done 
because of postmaturity in two patients and because of 
decreased fetal movements in another. Two patients 
with uncertain gestational ages had meconium-stained 
liquor on amniocentesis done for determination of 
fetal maturity. Indicated antepartum cesarean section 
was performed in all these cases. Tae two infants with 
meconium-stained amniotic fluid were ‘depressed at 
birth due to meconium aspiration but survived. 

As noted previously, typical recurrent indications for 
antepartum cesarean section such as diabetes mellitus, 
hypertension, and Rh isoimmunization are the type of 
indication that will recur from one pregnancy to the 
next and are typical of this group. An ultrasound 
examination at 24 to 28 weeks of gestation is useful in 
these patients since they are likely to undergo preterm 
delivery. It wili also aid in dating those pregnancies 
where the gestational date is in doubt. . 

The mean ‘parity in this group was 1.8. The most 
frequent indication for primary cesarean section’ was 
CPD but many of these patients can also have other 
problems in subsequent pregnancies. The mean overall 
birth weight for this group was slightly below that of 
the others, with the retrospectively studied group hav- 
ing the lowest average birth weight of all. This may 
represent a higher number of diagnosed cases of fetal 
growth retardazion in that group. 

Elective repeat cesarean section. The incidence of 
elective repeat cesarean section was 17.4% in the retro- 
spective group compared to 8.4% in the prospective 
group. These figures indicate that our clinical orienta- 
tion was toward a trial of labor in both periods of time. 
Nevertheless, a significant decrease in the incidence of 
elective cesarean section was obtained when a con- 
certed effort was made. Only eight women expressing 
reservations regarding expectant management, prob- 
ably on the advice of previous physicians, underwent 
elective cesarean section in the prospective group. . 

All patients in the prospective group had a mature 
L/S ratio of the amniotic fluid prior to elective cesarean 
section. Only 6096 of the patients in the retrospective 
group had amniocentesis to determine fetal lung ma- 
turity and one 2,420 gram infant in this category had 
mild respiratory distress syndrome (RDS) but survived. 

The only patient in the entire series with evidence of 
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previous cesarean section scar separation was found in ` 
the prospectively managed group undergoing elective 
cesarean section. She had a “window” 2 cm long cov- 
ered with peritoneum in the left lateral portion of the 
incision without bleeding. This indicates that elective 
cesarean section may not prevent uterine scar separa- 
tion or adhiscence. = í 

The average birth weight of the prospectively man- 
aged group was the highest in the series (Table IV) and 
may indicate that awaiting the thirty-eighth week of 
gestation and verifyirig fetal lung maturity is beneficial 
for fetal growth, However, it should also be noted that 
this group is small, 


Comment 


Our-results have important clinical implications ios 
the clinician managing a pregnant woman who had a 
previous cesarean section: f 

1. The clinical dictum “once a Cesarean, always a 
Cesarean” appears anachronistic since elective cesarean 
section was safely reduced to less than 10% in the pro- 
spectively managed patients in this series. 

2. Expectant management of the otherwise normal 
mother and fetus in the presence of a previous low 
transverse cesarean section scar is safe for both mother 
and infant. 

3. Careful obstetric supervision will uncover a rela- 
tively high incidence of other high-risk factors requir- 
ing active management. Indicated antepartum cesar- 
ean section will be required in these patients. 

4. An expectant policy requires continuous avail- 
ability of a surgical theater within the obstetric unit, 
adequate anesthesia coverage, and continuous blood 
banking: Some hospitals may lack these facilities but 
their availability can only result i in better care for all 
parturient patients. 

Expectant management of the pregnancy compli- 
cated by previous cesarean section assüres maximum 
fetal growth and fetal lung maturity. The cost of serial 
ultrasound and the need for amniocentesis® are elimi- 


` nated for the otherwise normal patient. Vaginal deliv- 


ery simplifies management and we could not detect an 
increased morbidity in patients undergoing cesarean 
section after a trial of labor. 

In patients with other medical complications, addi- 
tional care must be taken to safeguard the fetus. Since 
many of these patients are destined to have a preterm 
delivery; a baseline ultrasound examination is recom- 
mended at 24 to 28 weeks. Ultrasound examination is 
also indicated in patients with uncertain duration, of 
pregnancy. Serial estriol determinations and non- 
stressed and oxytocin-stressed antepartum FHR trac- 
ings are recommended to evaluate fetal well-being. 
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Amniocentesis to detect fetal fud maturity and ab- 
dominal delivery when the L/S ratio is over 2.0 arz ndi- 
cated in these patients. Meconium. on _amnioce itesis 
and a positive OCT were considered indications for 
repéat cesarean section. Our data suggest that a woman 
having: a primary cesarean section for fetal distress may 


"be a risk for both intrapartum and antepartum fetal 
jeopardy i in subsequent pregnancies. We can of==r no ' 


A explanation for this observation but these women re- 
quire special attention. It should be noted that.if they 
enter labor, there is a high PH eb”) of veginal 
delivery (see Table I1). . 

Many methods of assessing the i intégrity of m cesar- 
ean section scar have been used over the years. ‘Cereful 
scrutiny reveals most of these to have a very | sited 
clinical application. Not surprisingly, most tech Hues 
represent means of confirming or allaying the trzpida- 
tion of the clinician who entertains trial of labor the 
patient with previous cesarean section. Hyster ography 
after abdominal delivery can detect defects i in: ‘the ower 


uterine segment but stich defects are.also found in pa- .. 


tients undergoing uneventful „vaginal deliveries. Am- 
niograpliy: can- detect antepar tum ‘dehiscence Æ the 
lower segment scar during pregrancy. This teckzique 
involves amniocentesis and fetal exposure to radiation: 
Conduction anesthesia allows digital examinat oa. of 


. the lower - uterine segment during labor. This roces - 


dure has the disadvantage of ablating many of tbe clin- 


ical signs and symptoms of üterine rupture. It car. lead 


toa high rate of instrumental vaginal deliveries 
Serial uterine scar biopsies in "humans And experi- 
mental animals indicate that héalin g occurs: initia ^y by 
' fibroblast infiltration and fibrin deposition. This <s fol- 
lowed by deposition of connective tissué. Hyalinizetion 


of the scar in ‘pregnant uteri regardless of the duiztion ' | 


of the scar is usually found on biopsies perforrxd at 
the time of cesarean section. It is interesting that Mason 
and Willianis? experimentally showed that the area of 


uterine Tricision was more resistant to rupture under: 5 


„tension than the intact uterine ‘muscle of guinez pigs 
and cats. 


‘The two-basic ése issues fang the clinidiaz con- 


cern maternal and fetal deaths. Review of the Iera- 
ture*;? and our own results indicate: that maternal 
death is not an issue. Both the probabilizy of gross rup- 
ture of the transverse uteriné scar and the maternal 
consequences’ from it seem largely exaggerate€ . . The 
: literature indicates a range of 0.5%.to 1.5% probebility 
of rupture of the low transverse scar. The inciderce of 


maternal deaths is very low considering the po-eatial, 


danger of uterine rupture. It is probable that the-early 
clinical signs of maternal distress lead to early. su~zical 
intervention. We found no uterine ruptures i in tte e pa- 
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tients delivered by cesarean section after a trial of labor | 
‘or in those delivered vaginally. 


On the other hand, Cosgrove reported six maternal 
deaths. follow-ng elective repeat cesarean section. He 
included one patient found to have uterine rupture at 
the time of elective repeat cesarean, section. This is 
clear evidence that elective’ repeat cesarean section 
cannot eliminate previous uterine scar separation and 


it has.a mortality rate of its own. The only scar separa- ` 


tion in our series consisted of a small peritoneal win- 
dow i in a patient having an elective repeat cesarean sec- 


1979 


tion» "This yie.ds an incidence ‘of 0:6% of uterine scar l 


separation for the entire series. There were no mater- 
nal déaths in our patients. - ; 

. The fetus does riot fare as well as the mother should 
uterine rupture occur, The fetal outlook i is bleak in the 
presence of uzerine rupture. For this reason, the clini- 
cian must be zware of the symptoms and signs of uter- 
ine rupture as.reviewed by Pedowitz and Perell.? 
Hematuria, severe suprapubic . pain, heavy vaginal 
bleeding, and a boardlike uterus are part of the clinical 
picture. ‘These authors pointed out that if abruptio pla- 


centaé is suspected in a patient with previous cesarean ` 


section in labor, the:true diagnosis is likely to be uterine 


_Tupture. Vaginal delivery of a live-born infant followed 


by major postpartum hemorrhage also points to uterin 


watchful fetal monitoring resulted in no perinatal 
deaths in our seriés.-A point to keep in’ mind is the. 


‘tendency to allow labor in cases of fetal death which 


may, skew the statistics toward an unfavorable fetal out- 
come in some reports. 3 


Tlie.arbitrary division of our patients into prospec- . 


tive ánd retrospective groups was done to test the va- 


- lidity of expectant oe against elective repeat 


cesarean section. The results indicate that a significant 
reduction (fram 17.4% to 8.5%) in the number of elec- 


.tive cesarean sections was achieved ina setting where a 


‘rupture. Stric: adherence to a normal labor curve and i 


trial of labor was commonly practiced. This reversed : 


the usual situztion of obstetric practicé in this country. 


"The 1974 U.S. Physician Activity Survey showed that 


over. 9996 of women with previous cesarean sections 
were managed by repeat elective cesarean sections. 
We were unable to achieve a higher incidence of vag- 


` -inal deliveries. in the prospectively managed group. 
-However, the most common indication for pr imary ce- 


sarean section in our patients allowed a trial of labor 
was CPD (70%): Another. possible explanation is that 
since the staff was already oriented toward a trial of 
labor, it is unlikely that additional- ‘patients Would in- 
crease the vaginal deli ivery rate. ED 

* Review of te literature indicates that vaginal deliv- 
ery rates in excess of 60% in patents with pre evióus 
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cesarean sections were not compatible with an accept- 
able perinatal outcome. By contrast, series averaging a 
35% to 50% vaginal delivery rate show a very low peri- 
natal mortality rate. Our vaginal delivery rate was 
38.6% for patients allowed a trial of labor, 
perinatal deaths. l 
The critical question is whether a projected vaginal 
delivery rate of 40% in patients allowed a trial of labor 
can justify the general use of expectant management. 
Two facts in current obstetric practice. point to an 
affirmative answer. The liberalization of ind ications for 
primary cesarean section will create an ever-increasing 
pool of patients likely to benefit from expectant man- 
agement. Recently accepted Indications for primary 
cesarean section include premature breech’ presenta- 
tion, primigravid patient with breech presentation, 
fetal intolerance of labor, and severe FHR deceleration 
patterns. Large obstetric centers report primary cesar- 
ean section rates in excess of 15%, This represents 750 
to 1,000 patients in a service delivering 8,000 to 10,000 
patients on an annual basis. In our institution, the pri- 
mary cesarean section rate has risen from 8% to 12.5% 
in the years under study. Another factor which may. 
play a role is the rising cost of prolonged hospital stays. 
The lower morbidity associated with vaginal delivery 


with no 


_ cess. Oxytocin, 
‘found to be of litle value during labor since it led to 
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and the “consumerism” evident in contemporary pa- ` 
tient care make vaginal delivery an attractive alterna- 
tive to rep2at cesarean section. Many women have re- 


quested: expectant management and trial of labor of 


their own accord. We have also respected patients’ de- 
sires if they express apprehension about expectant 
management. 

The number of previous transverse cesarean sections 
or previous fetopelvic disproportion does not rule out 
the possib:lity of vaginal delivery. Conversely, a previ- 
ous vaginzl delivery does not guarantee repeated suc- 
although not contraindicated, was 


instrumental vaginal delivery in all instances. This may 
result in fetal damage. The continüed use of the low 
transverse incision for all primary and repeat cesarean 
sections is important to assure the patient of a rational 
choice in Suture pregnancies. l 

Our study again demonstrates the safety of allowing 
women who have had previous cesarean section to go 
into labor to determine whether they can be deliveréd 
vaginally. There does not seem to be any rational or 
scientific basis for a 99% repeat cesarean section rate in 
the’ United States and most well- -equipped centers in 
the United States should abandon this practice. 
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" 


A computer-based obstetric patient data retrievel system is described which permits physicians with 
no prior computer knowledge or experience te excess a patient data base. The advantages are 
minimal physician instruction, opportunity to exa ne maternal and neonatal outcome of defined 


diagnostic or therapeutic subsets of the data »asz, 


and rapid recall of individual patients' data, 


without need for continuous assistance from cortcuter specialists. Disadvantages are the costs and 
our inability to interface our medical informatie n wth hospital business office data. Two brief 


D 


RETROSPECTIVE review of clinical experience + an 
imperative in medical practice and education. Az in- 
teractive computer system is described which simphres 
and accelerates the mechanical aspects of analysis, 
while enhancing the complexity of the evaluaice of 
practice. The method permits physicians with n> >elor 


computer experience and "two-finger" typing si k to ` 


access a patient data base and obtain diagnostic thzra- 
peutic, and patient outcome results. The poten_ial Zor 
information retrieval is limited only by the number of 
variables, values, and patients. The system is de.crited 
in four segments: data base, data processing, dea oxit- 
put and analysis, and software programs. 


Methods 


Data base. A code sheet containing 72 variables is 
completed on each patient discharged from the-hospi- 
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tal obstetric service. Demographic, obstetric, medical, 
surgical, and neonatal information is included. This 
function is accomplished by a coding clerk with medical 
record library training and an unskilled assistant, who 
obtain maternal and neonatal completed charts from 
the récord room and extract the data. A reference 
manual, prepared by a physician, is used to assist in 
consistent decision making. These completed’ data’ 
sheets are key-punched and entered into the system as 
a single-batch job. However, this is not a necessary re- 
quirement of the system; the data could be entered 
daily if desired. A data screening and verification pro- 


. gram was designed to pinpoint omissions or contradic- 


tory value entries. For the year 1977 approximately 
1.876 patients had data entries with one or more re- 
jected values. For example, if cesarean section is coded 
as a method of delivery, then a specific indication for 
the cesarean must be coded, and the recorded anes- 
thesia for delivery must be consistent with the surgical 
procedure. If a perinatal death occurs, a "cause of 


-perinatal death” must be entered. 


Two serious planning errors were identifed: (1) 
more than one possible value for the same variable and 
(2) failure to include space for unalassified variables 
which could be used to code new diagnostic or thera- 
peutic techniques. An example of the former was 
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found under the variable, "mechanical complications 
of labor." The coding clerk must choose between con- 
tracted pelvis, uterine dysfunction, malpresentation, 
and excessive-sized infant. It is obvious that some pa- 
tients will have more than one of these problems, but 
we permit the entry of only one value. Variables, un- 
identified initially, should be available so that new, in- 
completely evaluated procedures, such as stress and 
nonstress testing, could be included as they are intro- 
duced-into the clinical service. The code clerk and assis- 
tant process approximately 6,400 obstetric, 8,400 gyne- 
cologic, and 6,000 neonatal charts per year. Assistance 
from the Office of Computer Resources is required 
once each year for card punching, processing of the 
initial data-screening program, storage of the data on 
disk for final correction, and incorporation into the 
historical data base. At the present time the informa- 
tion from 42,942 obstetric patient hospital discharges 
for the years 1970 to 1977, inclusive, are in on-line disk 
storage. 

Data processing. The system permits two separate 
approaches to the data base: (1) all the information 
stored on a single patient up to a maximum of 10 ad- 
missions may be obtained from each or all of the pa- 
tients, or (2) patients may be grouped by a specific set 
of characteristics and their data examined. Each pa- 
tient selection criterion must be entered in abbreviated 
form identifying a variable and a value separated by an 
inequality. For example, the variable, Attendant (Fig. 
1), permits the choice of one of five values. Entry of the 
inequality, GE. (greater than or equal to), followed by 
the value, 3, signifies that the patient was delivered by 
the faculty, residents, or other (midwife or medical 
student), in our labor-delivery suite. Precipitate deliv- 
ery in our hospital outside the delivery rooms (elevator, 
emergency room, etc.) would be entered as Att EQ 2, 
and a postpartum admission to our facility as Att EQ 1. 
By entering the appropriate variables, values, and in- 
equalities, the user can identify a group of patients for 
analysis. For example, if we wish to investigate our re- 
sults in 1977 for patients delivering preterm, singleton, 
breech births, our abbreviated entry would be: 


Abbreviated criteria 


code entry System interpretation 

YOD EQ 77 Year of delivery is 1977 

ATT GE 3 Patient delivered in our labor delivery 
suite eliminates postpartum or 
undelivered admission 

DOP LE 37 Duration of pregnancy less than or 
equal to 37 weeks 

DOP GE 20 Duraticn of pregnancy greater than or 
equal to 20 weeks Š 

BW LE 4123 Birth weight less than or equal to the 
"average BW+2SD for 36 to 37 weeks 

BW GE 500 Birth weight greater than or equal to 


500 gm : 
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Date: 




















2-7 Patient Number 8-11 Census Tract 


TARE 


17.18 Age at Admission 


NN 








16 Attendant 
0 - Discharged undelivered 
1 - PP, delivered elsewhere 
2 . PP, delivered BCH/RBG 
3 - House Staff 
3- Faculty 
5 - Other 
21 Place of Birth 
2- United States 
1 - Mexico 
2- Elsewhere 





22 Source of Prenatal Care 
0- No prenatal care 

- Public Health Clinic 

- Robert B. Green Clinic 

- Private physician 

- Other sources 

-PHC & RBG 






Cc! CN 


Fig. 1. A portion of the obstetric code sheet displaying the 
values for the variable, “Attendant” (ATT). Value 2, “PP, de- 
livered RBG/BCH,” signifies that the patient delivered in our 
hospital, bu: not in the labor-delivery suite. Values greater or 
equal to 8 ‘ATT GE 3) include all labor/delivery suite de- 
liveries. 


CNIAMP E20 Child number if a multiple pregnancy; 


0 equals singleton 


PAD EQ 2 Breech presentation at delivery 


After the criter:a-defined patient group is identified, 
the user has the option to group values. This is particu- 
larly useful for open-ended variables. For example, 
duration cf pregnancy could be grouped into class in- 
tervals of 2 weeks each (e.g., 20 to 21, 22 to 23, etc.), or 
the birth weights could be grouped to accomodate the 
user's needs (e.g., class intervals of 100 gm, 150 gm, 
200 gm, etc.). The user may also-obtain lists of values 
for the variables of the individual patients who com- 
prise a selected group. These lists are particularly use- 
ful when the data required to find the original hospital 
charts are necessary (e.g., patient hospital number or 
year or month of discharge). 

Data analysis and output. The analysis request must 
be defined. Results are available in the form of fre- 


` quencies or cross-tabulations. For example, weight 


groups could be cross-tabulated with cause of perinatal 
death, or method of delivery with perinatal outcome. 
An example of cne result obtained in cross-tabulation 
form frora the set of preterm breech births as selected 
by the criteria listed above is presented (Fig. 2). After 
examination of the results for the whole group of pre- 
term breeches, additional studies with more restrictive 
criteria can be performed on subsets of the whole 


:. group, such as patients delivered by cesarean section 


only, or vaginal deliveries only. For purposes of clinical 
investigation, this system is limited only by the restric- 
tions that are common to all retrospective studies and 
the magnitude of the numbers of variables and values 
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IF BW CE 500 
IF Bw ct 1000 
IE RW CE 1390 
IF Ba e 2000 
IF nw ct 2500 
BY 
Count I 
Row * I 
COL 3 I 
i Total * I `~ Lal 2. 
1. |I Le 1 1 
_ Discharged alive I 2.5 I 17.5 
` i I 6.3 LI 53.8 
I 1.5 I 10.4 
AAA M — 
I 10 I 1 
Fetal death I 76.9 I Tal 
I fis I 7-1 
I .9 L 1.5 
-I-———————— [—-—————— 
: e I 4 Lr $ 
Died day 1 I 50.9 I 25. 
I 25.0 LI 15.4 
I 6.0 I 3.0 
———— T 
Died d ia" [d 9.9 Pond 
e ays 2- è * 
R I: 00 T 434 
ft O10 E 1.5 
-Í L 
Se I 1. E 1 
Died days 4-7 I 509.0 I 50.0 
I 6.3 I 7.7 
I 1.5 I 1.5 
3 -————————I 
$- I 0 È 1 
Died days 8-28 I 0.0 TI 200.0 
i Q.0 E 7.7 
E 0.0: E 1.5 
Column 16 . 13 
Total 23.9 19.4 
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AND BW LE 999 xx =01 
AND Aa - CE 1499 )83a. =02 
AND aW LE 1999 38% 5 =93 
AND Bn LE 2499 Sow z0ü4 
AND ?* LE 4123 )BW =05 
Row 
. Total 
I 3.I of 4I ; 
| maamaa aman an ee aa T aa aaa me a aaen IT—————— [I 
I 71 I 7 1 18 I 10 
I 17.5 [| 17.5 I 45.0 I 59.7 
I 63.6 I 87.5- I 94.7 I 
I 10.4 I 10.4 I 26.9 I 
I————— I———————[1--——————[ 
I 1 I . 0 I l I l 
I 7.7 1 0.9 I 7.7 I 19.4 
I HE I 0.0 I 5.3. I 
r i. I 0.0 I 1.5' I 
Y we d I--————— I : 
I l I 1 I 0 I 8 
I 12.5 I 12.5 r 0.0 I 11.9 
I 9.1 I 12.5 0.0 I 
I 1.5 I 1.5 t 0.0 I. 
[ . 2 I 0 I 0 I 3 
[ 66.7 I 0.0 [I 0.0 I 4.5 
I 18.2. I 0.0 I 0.0 I 
I 3.0 I 0.0 -I 0.0 I 
[—————-—[.--—--——[---—————-E 
I 0 I 0 I 0 I 2 
I 0.0 I 0.0 I 0.0 I 3.0 
I 0.9 I 0.0 I 0.0 I 
I. 0.0 I 0.0 I 0.0 I 
le————M——I[--——-—-———— IT-—————I 
I 0 i| 0 t 0 I t 
I 0.0 I 0.0 tI 9.9 E 1.5 
i 0.0 [I 0.0 I 0.9 I 
0.0 [I 0.0 I 0.0 I 
IBÓ-——————[20-———--——[--—-———I 
11 3 19 67 
16.4 ils: 28.4 100.0 


Fig. 2. The birth weights (BW) arè g-ovped into five subsets as defined. Each box contains four 
numbers in descending order; the numer of cases, the percentage of the horizontal set, the percent- 
age of the vertical set, and the percercage of the total number of cases. The numbers outside the 
boxes to the right and below represen. txs sum and percentage of the cases in those axes. 


Table I. Final outcome of patients discharged 
undelivered with diagnosis of placenta previa 








Biennia 
1970171 | 1972/73 | 1974175 | 1976777 
Total Cases 1 4 9 3€ 
Placenta previa 1 2 3 AE 





stored. The site of printing the results is a user 2pcon ` 
and can be accomplished by the high-speed sr mter 
which adjoins the DEG System-20 (Digital Equpxent 
'Co., Maynard, Massachusetts) or directed to a terr«aal 
`> in the medical school Department of Obstetrics and 
Gynecology, or to a hospital in- or outpatient zrez by 
means of audio-modems, telephone lines, and por-a»le 
terminals. E 

Computer programs. The software programs ‘Fig. 
3) utilized in our work are the "Statistical Packz g2 or 
the Social Sciences"! and an array of operational pro- 
grams which interface the obstetric patient daca “les 
with the SPSS program. The SPSS program las two 
basic functions: (1) to define an individual patem: by 


hospital number and provide access to all of her stored 
data. or to select a group of patients by their demo- 
graphic and/or clinical characteristics, and to provide 
results in the form of frequencies, cross-tabulations, or 
lists. The interface programs comprise an interactive 
system for the DEC System-20 for the main purpose of 
creating SPSS command files. The function of these 
programs is to generate the appropriate control state- 
ments specific to SPSS that will allow.a successful run 
without placing the burden of control field, keyword 
and specification field screening, syntax, or order on 
the physician or any other less technically oriented 
user. These interface programs have the following 
functions and options: (1) to identify each quest for 
output by a unique name which will identify the out- 
put, (2) to permit retention of the results in a perma- 
nent file or not, (3) to run the SPSS request immedi- 
ately or at a ime when the computer charges are least, 
(4) to provide a set of instructions for use of the system, 
if desired, (5) to interface the SPSS program with the 
obstetric data file, (6) to monitor and validate input 
codes.so that typed input errors are identified and cor- 
rected immediately, (7) to inform the user when the 
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* work is 'completed, and (8) to permit diréction of the : 


results to the desired output: ‘terminal. cs A 
Cost.. Exclusive of the hardware (computer, disks 
and disk drives, printer, on- and off-line terminals, and 


telephones), the yearly fixed costs of operation of the, 
whole system are. modest. They include the coding B 
clerks à $18,000 on-line disk storage of obstetric and 
gynecologic data at $1,700, and card punching, ver-: ; 
ification, and entry of new data into the storage files at 
$1,000. The toial cost of availability of, this system is 


approximately $21,000 per year. Each individual pa- 


tient data retrieval costs, $2.00. Each single study of 
. criteria-selected group of patients costs approximately 
$6.00, if the central processor is used at nonprime time, ° oa 


or $12.00 in prime time. 


Comment 


The following is an example of how the system may : 
be used to examine changing obstetric practice. Ultra- `. 
sonography was introduced in our service as a regu- ' 


larly available clinical diagnostic service late in 1975. 


We wished to study its impact on our experience with : 


patients discharged undelivered with the diagnosis of 


placenta previa. The system identified 44 such indi- - 
vidual patients with a total of 51 hospital discharges : 


(Table I) Théré was a marked increase in the fré- 
quency of such patients in the years 1976 and 1977. 
Following delivery, the-diagnosis of placenta previa was 


confirmed in only 13 of 30 of the patients. The ques- , 

. tions obviously were, "Why have the numbers of pa- 
tients with the diagnosis of placenta previa, discharged ` : 
undelivered, risen-so dramatically?" and, "Why is our. . 
diagnostic efficiency so’ poor?" The data demonstrated : i 
that no patients less'than 28-weeks pregnant were dis- 
charged undelivered with the diagnosis of placenta 

-< previa during the years 1970 to 1975 inclusive: Thus 


the increase in the frequency of diagnosis seemed to be 


associated with the availability of. ultrasonography for. 
15 of the 30 patients so-diagnosed in 1976 and 1977... ` 


were less than 28 weeks pregnant. Of these 15 patients, 
only four eventually were demonstrated to have pla- 


‘centa previa; of those patients discharged undelivered 


who were 28 weeks pregnant or more, nine of 15 were 


demonstrated to have. placenta previa ai the time of- 
delivery. Of the six patients with incorrect antepartum , . 
diagnoses four were, 28 to 32 weeks pregnant. Al- | 


though there appeared to be no medical advantages. to 


the early identification of patients with placenta previa’ ^ 
from among the large group of patients with painless . 
' uterine bleeding, there are. advantages in the geo- : 
graphic, social, and economic aspects of «are. Diagnos- ~: 
tic ultrasound dóes not seem to be helpfuli in the man- - 
agement of.any aspect of patient care until after week" _ 


m 
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" COMMAND 
PROCESSOR - 






Data. Selection. 
Criteria’ ` 








Functions to be 


Per formed 


Output, Location 
yo. 8nd. 
“| Job Scheduling | 





Result l 


i 


r 


‘Fig. 3. Command processor: A series of computer specific in- 
structions transparent to the user which initiate each phase of 


the.computer system; Data selection criteria: Portion of the sys-- 
tem where ihe user specifies what restrictions he wishes to 


' place i in the data base. Functions to be performed: Type of analy- 


sis is reques sted here, i,e., frequencies, crosstats, etc. Output 


-location and job scheduling: Requests when to run the job and 

* whether or not to save a permanent disk file of the output. - 
. SPSS: Statis: ical Package for the Social Sciences SPSS-10 7.01 
‘converted: zo the DEC system-20 at the University of.. 
Pittsburgh Computer Center. Data base: A permanently stored 


disk file of patient obstetric data accessed by SPSS and up- 
dated annually. Results: Output of SPSS to be printed on the 


"line. Diner or saved ‘on ) disk. 


` 32 of pregnancy. MN these results are consistent 


with the ex perience of others,” this example is not pre- 
sented, as evidence for or against the efficiency of ul- 


“trasound diagnosis of placenta previa. Our results are 


limited by the quality of ‘the instrumentation available 
to us, and we cannot generalize from these data. 


- WaBhat i is important is that we recognize the limits of 
 this-tool, for us, at this time. . 


Itis most probable that the computer system will not 


generate zny signicant results of general applicability; 
. unplanned, retrospective, clinical analysis rarely does. 


What. the system provides is the capacity to analyze 


"trends within our own patient population which can 
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provide a legitimate basis for modifying our re- natal 
practices. In addition, it permits us to compareDL> own 
clinical experience with published results, ane. ads in 
avoiding rigid adherence to the common wisdom, or 


precipitate acceptance of the new. Finally, fr those: 


who work in hospitals where recovery of the r-cocds is 
not invariably assured, the computer system can -zcall 
a significant quantity of patient's past obstetrie ex»eri- 
ence within 5 minutes. 

The system is not restricted to the obstetric s rece. It 
has been generalized to accept other data base ixclud- 
ing a data file for discharges from the gynecol5gi- ser- 
vice and diagnostic code information from the De- 
partment of Physical Médicine and Rehabilitaton The 
latter data base is being updatec on a monthly casis. 
The only requirements for use of this systenr az: an 
existing SPSS system file, a table of valid variab = -=mes 
for scanning and syntax checking, and the descriztion 
of variables for the help file. Very little prograraring 
time is required for these adaptations. The prcgrezsive 
use of the basic system suggests that it is verszti e and 
has the potential for general applicability to. other 
hospital-based practice results. Because the sesen is 


November 1, 1979 


Am. J. Obstet. Gynécol. 


developed as an activity of the medical staff, our inabil- 
ity to interface the medical care data with hospital busi- 
ness office dzta is a deficit in the system. It would be 
useful to relaze hospital costs to specific diagnoses, di- 
agnostic procedures, and therapy. Until the present 
atmosphere cf suspicion and hostility between physi- 
cians providirg care and various elected and appointed 
governmental structures is dispelled, it is important for 
these data to remain under the control of the medical 
staff. 

A number of obstetric and perinatal data retrieval 
systems have Deen reported that appear to have much 
potential for utilizing computers and terminals as re- 
placement for the usual hospital record room and chart 
functions.?7? Patient records derived from computer- 
data bases apoear to be more complete and the diag- 
nostic and therapeutic terminology seems more consis- 
tent. Our system, at present, contains less information 
per patient than most reported, but has the dual advan- 
tages of permitting analysis of criteria selected group 
data and recall of patient information without continu- 
ous assistance from computer specialists. 
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From 1963 to 1975, 479 pregnant diabetic wornen and 484 newborn infants were treated. Insulin 


was administered to a MTD in both patients with clinical and those with latent diabetes. The Control 
of maternal diabetes is "as strict as possible" and can be guaranteed "a priori" in every case. The 
total and corrected perinatal death rates in our study were, respectively, 2.9% and 1.9%. The birth 


pr 


weights were similar to those cf neonates of nondiabetic mothers (neonates weighing more than 


4,000 grams, 


3.496). Serious malformations were reduced to 2.496. Labor began spontaneously in 


90% of cases and cesarean section was performed in 24.6% of cases (a quarter of them in 
multiparas who had undergone cesarean section in previous pregnancies). The results show that 
the perinatal risk.in pregnant diabetic women can be reduced to a level comparable to that in 

. nondiabetic pregnant women. Excellent control of maternal diabetes throughout pregnancy is 
confirmed to be essential for the best fetal prognosis. The adopted criterion of insulin administration 
seems to fulfill this requirement. it can, be also applied to pregnant worren with latent diabetes, in 
whom insulin therapy can reduce fetal risk. (AM. J. OBSTET, GYNECOL. 135:567, 1979.) 


THE FIRST CONSISTENT demonstration that perina- 
tal death rates in pregnant diabetic women can be de- 
creased by improving metabolic compensation took 
place i in 1961.' Many reports confirming these obser- 
vations have been provided by successive retrospective 
analyses of different case studies. 


Even so, the perinatal death rate in pregnant diabetic , 


women has remained one of the highest in obstetric 
pathology and it would be still higher if in many seri- 
ously ill diabezic women therapeutic abortion had not 
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been used.? In the 1960's despite the routine use of 
modern methods of controlling the condition of the 
fetus in the uterus and the improvement of neonatal 
assistance, the perinatal mortality rate in the pregnant 
diabetic woman was about ten times higher than the 
perinatal raortality rate in general. Until now there has 
not been sufficient reply to the basic question: When 
can the case of a pregnant diabetic woman be said to be 
well controlled? Further proof of this is that optimal 
blood glucose values in the pregnant diabetic woman 
are different, sometimes notably, from one case study 
to another.?-8 
Frequently these optimal blood glucose values are 
not obtained during pregnancy despite insulin therapy. 
In these cases the compensation of maternal diabetes is 
judged "a posteriori," "insufficient," or "poor". How 
can we be certain to achieve the desired metabolic 
compensation in all pregnant diabetic patients? Since 
1963 we have used a therapeutic regime that has the 
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Table I. Scheme of insulin therapy 








l1 X* xX > SX 

2 °X+51U X+51U X+51U 

9 X+51U X+.51U X4 5IU 

4 X+101U X + 101U X+ 101U 
5 X+101U X 4 10IU X + 10 IU 
6 X+151U Pt X+ 151U X+151U 
7 X+J0IUMTD X+15IU ^ X+151U 
8 X+101U X + 20 IU X + 201U2 
9 X+101U X +201IU X + 15IUMTD 
10 X+101U X + 25 1U P X + 151U 
1i X+101U X+20IUMTD X+ 151U 





*X represents the insulin dose (which for simplicitys sake 
is considered as divided into three daily injections) of a I rpo- 
thetical pregnant diabetic woman before starting the scheme 
(in case of thé patient undergoing therapy with oral hy»3gly- 
cemic agents or with latent diabetes the X's should be car»:eled 
from the scheme). The quantity of insulin is increased z: al- 
ternate days (in these last years the insulin dose has bez in- 
creased daily) by 5 IU. of fast-acting insulin until the appzar- 
ance of the first signs of intolerance (the most constart and 
characteristic is perspiration). Such disturbances appear -a the 
hypothetical case of our table for the first time in the mern- 
ing and then in the evening and ther. in the afternoon and 
disappear a few minutes after taking one to three s gar 
cubes. The MTD is the sum of the three insulin doses »` the 
days preceding those of the three respective appeararizes of 
perspiration. 


TP = perspiration; 


objective of achieving strict ard rapid metzbolic 
control.? 

We have been able to show durirg these 12 years that 
the perinatal risk to the fetus in the diabetic mother zan 
be reduced to a level comparable to that in the non- 
diabetic mother and that the principal element im -his 
result is the strict control of the maternal diabetex. 

In this paper we describe the results of our experi- 
ence. The therapeutic criterion we adopted was to 
administer insulin to the pregnant diabetic womam toa 

. maximal toler rated dose (MTD), i.e., the highest cuan- 
tity of insulin that can be given without creating L720- 
glycemic disturbances.* '° 

Insulin is administered according to a plan wich 
provides for an increase of dosage “step by step” until 
(Table I) the ‘first signs of intolerance appear ‘zre- 
hypoglycemic disturbances: perspiration, etc.) The 
MTD is obtained by eliminating the excess insulin tnat 
is, the quantity responsible for the appear ance of such 
disturbances. 

The diet is stabilized by inviting the patient to cFo»se 

a “first menu” without qualitative or quantitativ= re- 
strictions. The importance of the choice is emphas zed 
and the patient is advised that she must adhere -o its 
caloric content during the course of pregnancy. Ev2n- 
tual modifications can be arranged if the alternative 
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foods chosen by the patient add up to the same number 
of calories as the "first menu." 


Material and methods 


The case study consists of 479 pregnant diabetic 
women treated in the first Department of Obstetrics 
and Gynecology, University of Milan, from 1963 to 
1975. The distribution of cases in the study period is: 
1963 to 1970, 87 cases; 1971 to 1972, 97; 1978, 79; 
1974, 110; 1975, 106. White's classes are represented as 
follows: A, 237; AB, 43; B, 65; C, 28; D, 39; E, 51; F, 
16. From 1963 to 1970 White's class A composed 24% 
of the study population; from 1971 onward, about 5096 

The class A patients are those with potential diabetes 
(family history and/or personal history.positive) and a 
positive oral glucose tolerance test (OGTT). The 
OGTT values used are those described by O'Sullivan 
and Mahan"! after 3 days of a 300 gm carbohydrate 
diet. Out of 237 patients in class A, 109 were mul- 
tiparas and only 32 (13.5%) were under 25 years of 
age." Class AB includes patients with chemical diabetes 
and a fasting blood sugar > 130 mg/100 ml. We do not 
believe that these patients are comparable to those of 
classes A and B from the clinical-metabolic point of 
view. Treatment was begun in 85 pregnant women 
during the first 3 months, during the second 3 months 
in 177, and during the last 3 months in 217. We did not 
perform ther apeutic abortion for the pregnant diabetic 
woman in our department. 

The MTD is established early in prenatal care in the 
hospital and the patients learn to be proficient i in:the 
administration of insulin. After that they are in the 
outpatient department every week, with the exception 
of short periods of hospital admissions which are nec- 
essary to adequately maintain (with the same program) 
the dosage of insulin required in pregnancy. The in- 


: trauterine development of the fetus is assessed with a 


protocol of tests which have increased in the course of 


„the years, due above all to the acquisition of modern 


methods of ante and intrapartum fetal evaluation 
(Table IJ}. With the exception. of cases in which an 
increased risk of fetal hypoxia is diagnosed (see 
Results—amnioscopy), the spontaneous onset of labor 
is awaited. , 

In the Jast month of pregnancy the patients are not 
hospitalized routinely, only in cases of particular risk; 
for example, toxemia, therapy with beta mimetics, ex- 
cess distance of their home from the clinic, class F., etc. 
After birth the insulin dosage is reduced before dismis- 
sal from the clinic in patients with clinical diabetes. 
(classes B, C, D, E, and F) until we obtain a daily blood 
sugar of about 100 mg/190 ml. : 

In patients with latent (class A) or chemical (class AB) 


. 
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"Table IX. Protocol óf routine tests in pregnant diabetic patients 






Protocol Alternate days I 
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- 


First day of re- 
covery and 
when necessary 









Fortn ightly . 


For each pe- Weight Amnioscopy Urine, test | Bipar. of fetus by Creatinine Urine culture 
riod of re- ' Diuresis (week 37) 24^hr blood sugar levels ultrasound cdearance . Fundus oculi 
covery Glycosuria . (from 1967) (from, 1971)* S , Cholesterol : Fundus oculi (classes A, 

Acetonuria . Dosage of urinary estrogens Triglycerides (classes AB, B, C) 
Dosage of uri- (from week 16), Lipoproteins D to F) ECG : 
nary estro- : l : Serum pro- 
. gens (from teins 
: week 36) 2. / 

For weekly Amnioscopy Weight : Bipar. of fetus by 
controls in (week 37) ^ Diuresis,24 hr urine glucose ^ ultrasound 
outpatient (from 1967) Acetonuria _ Cholesterol 
department ' Glycemia j| Triglycerides 


' Dosage of urinary estrogens Lipoproteins 


During labor Monitoring of the FHR {routine since 1973). 


. Measure of the fetal pH (routine since 1974). 


*The test is not necessary to establish the MTD. - 


diabetes the administratiori of insülin is stopped and an 


OGTT is performed 40 days after birth. Assistance for.” 


the newborn infant is entrusted to the pediatrician of 
the Department of Neonatology in our clinic. 


Results 


Plan of insulin administration. The. average r num-.- 


ber of days necessary to establish the MTD was 17 and 
this figure was substantially independent’ of. the seri: 
ousness of the maternal-diabetes (class A, 15 days; AB, 
19 days; B, 21 days; C, 23 days; D, 20 duis; E, 17 days; 
F, 22 days). 


The number of hospital days during pregnancy is’ l 


less in patients with latent diabetes (more than 60 days 
in 13.5% of cases) than in, the others (more than 60 


_days in 45.5% of cases), in whom there are various and 


obvious reasons for prolonging hospitalization, i.e., if 


vascular problems are present. The average mimes of 


hospital days was 53 days per patient. 


Incidence of hypoglycemic crises. The, patients in 
our study group spent most of their pregnant days at . 


home, often following their normal daily work pattern. 
The necessary hospital periods due to the appear- 
ance of hypoglycemic symptoms of varying degrees to- 
taled 19 and the causes were various: after-meal vomit- 
ing (six cases), hyperdosage of insulin (six cáses), error 
in insulin dosage ón the part of the patient (two cases), 


` imprecise causes (four cases), dietetic disorders (one ~ 
case). Particular complications in the newborn. infants , 
‘of these patients were not observed, not. even duririg: 


long-term control: 
Diet. The dietetic criterion witch. we used enabled us 


to overcome the many difficulties which are met in pre- . 


(from week 16) 


Table II. Urine HETAN more than 1 gm/L at 94 hr ; 


Before begin- 
` | ning treatment 










E birth 


nouum pets epe 
A 31 89 ilo 46 7 29 
AB,B,C. ^67. 493 97 198 5 $7 
D, E, F 41 887. I8 123 3 28 
Total 129 369 51 106. 15 31 


` scribing:the diet of the diabetic patient, in particular ' 


that of food, intolerance due to the pregnancy. Above 
all, we avoided the possibility. of the diet being * “pre- 


' scribed but not followed,” ‘as often ‘happens in the, 
“pregnant diabetic woman. It should be noted at this 


point that the polyphagia of the patient decreased in’ 
many cases with a progressive increase of her insulin to 


‘the point, of, tolerance (MTD) and therefore, at her 


request, the diet had to be reduced. 
We hàve cbserved? that in 91.2% of the cases the diet 


-of each patient corresponded: within the limit of +20%, 
‘to that whica is generally preseribed. The caloric con- 


tent averaged 1,900 cal/24 hr and the coriiposition, 


_protein’ ghicose, and lipids were, respectively, 15.5%, | 


53.2%, and 31.3%, Wen oscillations of +10% i in most 
cases. ae, 
Glycemia—24. hr. urine glucose. The variations of: 


- ‘blood glucose values over 24 hr, before applying the 


insulin administration plan and after reaching the 


‘MTD were as follows (Fig. 1): (1) At the. .MTD the 
: 'glucose values of the patient with clinical diabetes are 
lower than those before the application of the scheme. 


(2) At the MTD the fasting blood glucose (8 a.m.) and | 
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am. 





0800 TIME 
am. 


Fig. 1. Daily blood sugar levels in p "egnancy before the start of treatment (1) and at the MTD of 
insulin (2). ‘Continous line: White's cs: e: AB to F (1, 49 cases, 140 determinations; 2, 57 cases, 317 
determinations}. Dotted line: Whites class A (1, 110 cases, 367 dezerminations; 2, 105 cases, 603 


determinations;. , 
the blood glucose at 4 hr (12 a.m.,.4 p.m.) anc G Er (12 
P.M.) after a meal are reduced to under 100 m z/1CO ml. 
(3) The initial blood glucose values àre reduced daring 
. insulin therapy in the patient. with latent diaoetes. (4) 
The blood glucose values of the patients with clinical 
diabetes and of those with latent diabetes are ery simi- 
lar when the MTD is reached and compare .vell with 
those of nondiabetic patients.'* "4 

The percentage of cases with a 24 hr urine glucose of 
more than 1 gm/L before beginning treatmera vas dif- 


ferent in the various diabetic classes and was less in the 
patients with latent diabetes (8.9%) (Table III). These 
percentages are reduced by 59% or more in the re: 
spective classes when the MTD is reached. With the 
continuance of the pregnancy there is a further reduc- 
tion, partic ularly i in patients with clinical diabetes, ‘so : 
that.before b:rth the incidence of a 24 hr urine glucose 
greater than 1 gm/L 3s almost identical in the different 
diabetic classes (approximately 3%). 

Weight gain of the pregnant patient. The greater 


a 
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previous pregnancies in multiparas in our series 






White's class 


A: 
No. 6 7 49 138 
Percent 3.0% 3.5% 94.5% 69.0% 
AB: A 
No. 3 1 18 40 
Percent 4.9% 1.6% 29.0% 64.5% 
BtoF: 
No. : 8 6 56 146 
Percent 1.5% 2.8% 26.5% 69.296 
12 14 123 324 
2.5% 3.0% 26.0% 68.5% 
Totals: 
. No. 26 447 
Percent 5.5% 94.5% 
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Table IV. Comparison of perinatal mortality rates and incidences of malformation between present and 







Present pregnancies 






Malformed Not malformed 





200 0 1 2 106 109 
0 0.9% 1.895 97.3% 
62 0 0 0 30 30 
0 0. 0 100.0% 
211 l 2 3 106 112 
0.9% ' 18% ' 26% 94.7% 
l 3 5 249 — 
049 12% 20% 96.4% 
478. 4 247 251 
1.6% 98.4% 





Table V. Perinatal deaths 











Fetal deaths 
(>week 28) 






White's 


A 239 1 3 0 
AB 44 0 D 0 
B 65 -0 D 0 
C 28 0 D 0 
D 40 0 1 0 
E 51 0 0 2 
F 16 2 i 0 

Total 484 3 5 2 








Neonatal deaths of any 
gestational age 









Corrected 


perinatal death Neonatal death§ 








2 6 5 6 2 0 
0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 
0 1 l 1 0 0 
1 3 l 1 3 0 
l 4, 2 4 l 0 
4 14/484 9/479 12/482 6/476 0/470 
(2.9%) (1.9%) (2.5%) (1.3%) 





*Includes cases of fetal death of any weight and gestational age after week 28 and cases of neonatal death of any weight and any 


gestational age up to and including postpartum day 7. 


+Excluding dead fetuses weighing <1,000 grams and dead neonates und x1,000 grams; 


Excluding dead neonates weighing «1,000 grams. 
§Dead neonates weighing >500 grams. 


the excess weight of the patient before pregnancy the 
more strictly controlled was the weight increase in the 
course of pregnancy. In obese patients, that is, those 
with a weight before pregnancy of 30% greater than 
the ideal, the weight gain at term was minimum. These 
results can be observed both in pazients with latent dia- 
betes and in those with clinical diabetes, but are more 
evident in the latter (Fig. 2). 

Toxemia. There were 53 cases of toxemia (class A, 
16; class AB, 7; class B, 6; class C, 2; class D, 10; class E, 
4; class F, 8); that is 11.1% of the whole series, a per- 
centage not unlike that which is generally noted in 
nondiabetic patients. In 40 cases the toxemia was mild, 
in 10 cases moderate, and in three cases severe. The 
frequency of toxemia in the diabetic patient with vascu- 


lar complications was higher (20.7%) than that in the 
patient without vascular disease (8%). The addition of 
toxemia to the diabetic condition, as has been already 
shown,” increases the perinatal risk (prognostically 
bad signs in pregnancy—-PBSP according to Pedersen). 
There were three perinatal deaths (including fetuses 
and neonates weighing < 1,000 grams) in 53 pregnant 
diabetic patients with toxemia (5.7%) and 1] perinatal 
deaths in 431 pregnant diabetic patients without tox- 
emia (2.5%). 

Date of birth. Amnioscopy. A total of 78.8% of class 
A patients and 74.8% of classes AB to F patients were 
delivered after week 38 of pregnancy and 18.2% of 
class A petients and 18.6% of classes AB to F patients 
were delivered after week 40. Labor was induced in 46 
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Table VI. Description of cases of perinatal death | 
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White's 
class Trim.* Age Gravida 
. E 1 32 


LT 4 1 (Dt 
2 F 1 39 6 2 (9) 
3 A 2 98 2 0 
4 A 9 27 0 0 
5 A 2 30 5 1 (1) 
6 A 2 29 0 0 
7 A 2 27 2 1 
8 D 2 17 0 D 
9 E 2 28 5 1(1) 
10 E 2' 35 0 D 
1 F 2 40 3 2 (1) 
12 A 3 27 2 0 
13 F 3 35 0 0 
14 F 3 94 . 0 0 





*Trimester of pregnancy in which MTD was achieved. 


39 
29 
39 
33 


37 
39 
37 





300 — 3 
580 — 30 — — 
1,900 — 35 — — 
2,500 Annular pancreas — + — 
` 800 — 32 — — 
2,000 Aortic stenosis and — — 1 
other serious 

malformations : 

1,6501 — — — — 
3,900 Hydrocephaly 39 — — 
520 Anencephaly — 1 
2,020 — — — — 8 
590 — 38 — — 
2,800 — 37 — — 
2,000 — — — 7 
3,650 — 37 — — 


TNumbers in parentheses indicate the number of fetal-neonatal deaths in previous pregnancies. 


Twin. 


patients (9.6%); in 45 following the discovery of stained 
amniotic fuid (AF) (43 by amnioscopy, two by am- 
niocentesis), and in one case (clear AF) for renal disease 
(43 years of age para 8, gravida 9, week 35, class F). In 
‘one patient with stained AF (24 years of age gravida 1, 
week 36, clas F) labor was not induced and ‘in- 
trauterine fetal death occurred in the 12 hours follow- 
ing amnioscopy. No other case of antepartum fetal 
death was seen among the diabetic patients under am- 
nioscopic control (348 cases). , 
The incidence of cases with stained AF discovered by 
amnioscopy was 12.6% (44 cases) which is almost iden- 
tical to that seen in high-risk nondiabetic patients.!5 A 
decrease in urinary excretion of estrogens was not 
considered sufficient reason for inducing labor. 
Method of birth. There were 361 patients who had a 
vaginal delivery (75.4%) and 118 (24.6%) who were 


delivered by cesarean section (CS); of the latter, 30 - 


were multiparas who had previously undergone CS. 
The incidences of the application of vacuum and, of 
forceps were, respectively, 6.1% and 1.0%. 

Deaths and malformations. The perinatal death 
rates of the pregnant multiparas with classes A and AB 
diabetes in previous pregnancies were respectively, 
27.5% and 33.9%. This has been reduced to 1.8% in 
class A and no case of fetal-neonatal death was verified 
in class AB. In patients with clinical diabetes (classes B 
to F) the perinatal death rate in previous pregnancies 
was 28.0% and this has been reduced to 3.5% (Table 


IV). The total corrected perinatal mortality rate was 
1.9% and the tctal perinatal mortality rate was 2.9%. In 
1975 the total perinatal mortality rate of the general 
population in the clinic was 2.5% (Table V). The cor- 
rected perinatal mortality rate was similar from 1963 to 
1975: 1963 to 1970, 2.3%; 1971 to 1972, 2.0%; 1973, 
1.3%; 1974, 3.€%; 1975, 2.8%. The perinatal mortality 
rate was higher in the patients affected by vascular 
complications end was decreased in the patients with 
latent diabetes. No perinatal deaths occurred in classes 
AB, B, and C. There were no cases of the typical sud- 
den death of the fetus that often occurs in pregnant 
diabetic women during the last month of pregnancy. 

The incidence of malformations compatible and in- 
compatible with life was also clearly reduced: 5.5% in 
previous pregnancies, 1.6% in the present pregnancies 
(Table IV). "mH 

The typical pathology of the diabetic mother's new- 
born inzant as a cause of neonatal death is absent in our 
series. There were six cases of neonatal death (one of 


"which was a twin), all weighing «2,500 gm (Table VI). 


Eleven major malformations were diagnosed in the 
neonatal period (2.3%) and four minor malforma- 
tions (0.896). Malformations were the cause of death in 
three czses (Table VI). 

The weight distribution in neonates (Table VII): 
shows that 84.5% weighed betweene2,500 and 4,000 
gm. There were only 3.3% above 4,000 gm; most of 
these (14 out of 16) were born of patients under treat- 


en 
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Pathology 





Cervical incompetence; immaturity and RDS 

Essential hypertension (180/100) before pregnancy; pla- 
cental insufficiency 

Prolapse of umbilical cord after premature rupture of 
membranes 

Fetal hypoxia in labor at home 

True umbilical knot 


Meningitis . 
Arachnoid granulations of probable viral origin 


Bronchopneumonia 
Essential hypertension (180/100) before pregnancy; pla- 
cental insufficiency 
I 


Grade 3 toxemia" ar third trimester (neglector) 
Bilateral pneumonia (herpesvirus) 
Grade 2 toxemia" at third trimester 





ment only in the last trimester of pregnancy. Neonates 
weighing « 2,500 gm (excluding twins) totaled 50, that 
is 10.7% of the neonates. They represent 21.8% of the 
infants born to pregnant diabetic women with vascular 
complications (Classes D, E, and F) and 7.7% of the 
remainder. When gestational age is also considered 
(Table VIII), there is a major increase of "small for 
dates" among the neonates of patients of classes D, E, 
and F whereas the overweight neonates are most fre- 
quent in patients of classes AB, B, and C. However, the 
majority of neonates (84.4%) have a birth weight which 
is acceptable for their gestational age. 


Comment 


The number of cases in this report is four times 
greater than that in the report we last published.® The 
results are identical, showing that it is possible to bring 


perinatal morbidity and mortality rates in pregnant di- | 


abetic patients to an acceptable risk, very similar to that 
in nondiabetic pregnant patients. Maintenance of ex- 
cellent control of the maternal illness is essential 
throughout the pregnancy to achieve these results. It 
must be emphasized that we did not resort to the mea- 
sures usually taken in cases of diabetes in pregnancy, 
such as interruption of pregnancy in the ninth month 
and therapeutic abortion in patients with severe vascu- 
lar complications. The same can be said as far as steril- 
ization was concerned. 

Insulin dosage is usually regulated during pregnancy 
to obtain normal blood glucose values. Certain obser- 
vations can be made on this point, for example, in dia- 
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betic. patients identical hyperglycemic values do not 
necessarily indicate identical metabolic situations, and 


` blood glucose values often vary greatly from individual 


to individual in normal cases. Furthermore, in preg- 
nancy, the continual transfer from mother to fetus of 
glucose and its possible excretion into the amniotic 
fluid through the fetal kidney may reflect directly on 
the maternal glucose.'® In pregnancy, strict metabolic 
control of maternal diabetes is necessary, as confirmed 
by the serious perinatal consequences in the pregnant 
patient with latent didbetes, i.e., a mildly abnormal car- 
bohydrate m.etabolism. It may be incorrect to think that 
some predeterminzted value of blood sugar may indi- 
cate exceller.t metabolic compensation in pregnant dia- 
betic womea. Such values are quite different from 
study to study. In some cases studied they must not be 
less than 160 mg/100 ml; in others, the most recent, 
they must not be greater than 100 mg/100- ml.?-8 
These difficulties may be surmounted by considering 
that in conditions of metabolic equilibrium, as in the 
normal pregnant woman, there must be a balance be- 
tween demand and availability of insulin. An excess, 
even minimum, of such availability will cause the ap- 
pearance of slight hypoglycemic disturbances. The 
MTD is obtained by eliminating from the quantity of 
insulin administered to the diabetic pregnant woman a 
quota corresponding to this minimum excess. Further 
proof of that is representated by the 24 hr glucose val- 
ues that are found after the MTD has been reached. 
They were very similar in the pregnant patients with 


_ clinical diabetes and those with latent diabetes in our 


series and compare most favorably with those of the 
normal pregnant woman (Fig. 1). It is evident that the 
MTD will be different from patient to patient if “tai- 
lored” to the requirement of each of them. It should be 
emphasized that the increase of insulin dosage “step by 
step” enables the MTD to be stabilized by means of a 
very modest overdose of insulin (5 IU) through the 
appearance of the first slight hypoglycemic distur- 
bance. These disturbances are quickly remedied with 
small sugar cubes. After the patients leave the clinic 
cases of hypoglycemic crises have been quite rare (six ` 
out 479), even when the patients spend the majority of 
their pregnancy at home. Therefore, from this point of 
view, the MTD can be labeled a “safe”. dose. This is 


` importnat when one considers the danger to the fetus 


with materral hypoglycemia.” Another advantage of 
the “step by step” increase of insulin dose is that of 
guaranteeing a pre-established metabolic compensa- 
tion within a short period (17 days on average in our 
case study). 

Finally, in regard to diet, we wanted to produce a 
positive psychological effect by involving the patient in 
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Fig. 2. Weight gain of pregnant diabetic women = White's 
class A (1) and classes AB to F (2) in treatment from week 23 
of gestation. Dotted lines, patients with weight at start 2f ges- 
tation + 10% of the ideal (/, 20 cases: 2, 30 cases). Cont nuous 
lines, patients with weight at start of gestation 10 to 10% 5f the 
ideal (1, 12 cases; 2; 13 cases). Dashed lines, paren with 
weight at start of gestation > 30% of the ideal (1, Et caxes; 2, 
16 cases). 


its formulation. This would ensure that it wa saupu- 
lously followed and there would be no di ficilt-to- 
control hyper- or hypoglycemic episodes. It ie in :erest- 
ing to note that the danger of overeating nas been 
avoided even while respecting the patient's desires. In 
fact, in the greater number of cases the d=t <orre- 
sponded in its qualitative and quantitative composition 
to theoretic needs? and the patients’ weight incceases 
were more than satisfactory. 
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Table VII. Weight of newborn infants 


Grams , Percent 
1,500 4 0.8 
1,501-2,C00 * dX 2.3 
2,001-2,£00 43 — 9.1 
, 2,501-3,C00 169 35.5 
3,001-3,£00 167 35.1 
3,501-4,C00 66 13.9 
3,001-4,£00 1] 2.3 
4,501-5,C00 ] 0.2 
-=5,001 4 0.8 


Time and method of birth. Macrosomia. The opin- 
ions reported in the literature about the time most con- 
venient for delivery in the pregnant diabetic woman . 
are not unanimous. Induction of labor in gestational 
week 36 or 37 is the most commonly adopted criterion 
and is chosen .n the light of the high fetal mortality rate 
in the last month of pregnancy. 

Recently, another tendency has appeared: that of al- 
lowing well-compensated diabetic patients without 
complications to go to term if signs of increased fetal 
risk do not appear. 

In our series, if we exclude the cases with stained AF 
discovered by amnioscopy and one case of serious renal 
insufficiency, labor was never induced. In some cases it 
was post date. Amnioscopic suzveillance has not been 
recommended in the supervision of the fetus in the 
pregnant diabetic woman because cases of fetal death 
without the emission of meconium have been seen.'? 

Directly connected to the fact that labor is spontane- 
ous in 90% of our cases is the low incidence of CS 
(24.696 inclucing the multiparas who have already un- 
dergene CS). Equally important is the near disappear- 
ance of fetal macrosomia from our study. The startling 
decrease of macrosomia in our series confirms the 
point of view of many authors who have related the 
reduction of fetal macrosomia to an excellent metabolic 
adjustment of the pregnant mother. From our data it 
also seems that the appearance of fetal macrosomia in 
the patients with latent and clinical diabetes can be bet- 
ter contained if maternal compensation is reached 
early in pregaancy. 

Class A dizbetes in pregnancy merits special consid- 


. eration. The number of patients affected by this form 


of diabetes is about 10 times greater than that of those 
patients with clinical diabetes and the perinatal risk 
(moroidity and perinatal death, macrosomia, etc.,) of 


the former s30uld not be less than that of the latter. 8 


For this reason the problem of class A diabetes in preg- 
nancy assumes a social importance equal (if not su- 
pericr) to that of clinical diabetes. The literature is di- 
vided about therapy: some authors hold that in the 


te 
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Table VIII. Weight of newborn infants (not including twins) in relation to gestational age 













Weight proportional to 
gestationai age* 









Weeks of 


White's class 
amenorrhea ! 


Weight inferior to that of 
gestational aget 


i White's class ` 





at birth 





Weight superior to that 
.of gestational aget 














White's class 





0 “ge 7 9 1 0 38 








<38 15 5 13 1 

z38 181 '" $90 60 - 10 ll. ME M ll: 12 5 393 

Total 196/218 95/119 73/94 11/218 11/119 . 16/94 11/218 — 13/119 5/94 431 
` (89.890) — (79.890) — (77.796) — (5.190) (9.890) — (17.090) (5.190) (10.9%) (5.890) 


242 or imprecise 


35 





*2=10° to <90°. 
T<10° percentile of the intrauterine growth standard." 
$290? percentile of the intrauterine growth standard.!? 


patients with class A diabetes dietetic control is suffic- 
ient; according to others it is necessary to resort to in- 


sulin therapy. The supporters of the latter opin- . 


ion® 12 * have a standard insulin desage for all patients 
which they consider optimal. We want to point out that 
having substituied for blood, sugar a clinical index in 
the regulation of insulin dosage makes the therapeutic 


criterion that we have used in the treatment of patients ` 


with latent diabetes particularly adaptable. It was easy 
to foresee that if the perinatal risk in the patients with 
clinical diabetes could be kept within acceptable limits 
for normal pregnancies, the same would be true in pa- 
tients with latent diabetes. The perinatal mortality rate 
of the 109 multiparas with class A diabetes was 27.5% 
in previous pregnancies and 1.8% in the present preg- 
nancy. ,The ‘neonatal weight was >4,000 gm in five 
cases (4.6%), all starting treatment in the third trimes- 
ter. After birth, as already noted," carbohydrate intol- 
erance in these patients returns, in the main, to nor- 
mal: only in 2396 of our cases did the OGTT remain 
abnormal. : 

The high percentage of fetal malformations in preg: 
nant diabetic women, especially in cases of vascular 


complications, has always represented a problem which : 
is difficult to face. The need to obtain good control of: 


maternal diabetes is combined with the fear of increas- 
ing fetal malformations. The teratogenic effect of high 
doses of insulin has been demonstrated." * The fre- 
quent findings of.fetal malformations in pregnant 
women ündergoing insulin shock therapy for mental 
disorders at the beginning of pregnancy? and the high 
incidence (34.290) of hypoglycemia in the fisrt trimester 
shown by pregnant women who gave birth to mal- 
formed fetuses™ are also causes for concern. The inci- 
dence of congenital malformations in our case report is 
low and corresponds practically to that reported for 
normal pregnant women. Moreover, the percentage of 
fetal malformations in multiparas is greatly reduced 


(1.696). in respect to that observed in previous preg- 
nancies (5.5%). Our data would seem to demonstrate 
that our. therapeutic criterion ensures not only strict 


' control of the maternal diabetes but also prevention of 


maternal hypoglycemic conditions digers to nor- 
mal fetal development. 

In. addition to a significantly reduced rate of fetal 
malformat:ons we have shown a mortality rate reduced 
to values that can be accepted for nondiabetic pregnant 
patients. Its incidencé was not related to the seriousness 
of thé maternal diabetes, except When there were ma- 


' ternal vascular complications present. It is probable 


that even in patients with classes D to F the fetal- 
neonatal risk can be reduced. by very early metabolic 
compensation of the maternal diabetes. Our cases of 


perinatal death in classes D to F were seen in patients 


under treatment ónl y during the third trimester of 
pregnancy. 

We would like to emphasize that in these patients 
there was no change in the ophthalmologic vascular 
findings Curing pregnancy. The vascular condition 
improved in most of the cases and remained un- 
changed in the rest. ! l . 

Our results confirm once more the i increase of fetal- 

- neonatal visk in the diabetic patient with toxemia of 

pregnancy and. diabetes?; about one-third of the cases 
of perinaza] death occurred in pregnant women with 
signs of toxemia. However, the incidence of toxemia in 
our series is not higher than that found in nondiabetic 
patients. 
- The development of the newborn infant, particularly - 
the psychointellectual development, shows less com- 
promise if good metabolic compensation has been es- 
tablished during pregnancy.5 The studies we have 
performed on the first 150 offspring from diabetic pa- 
tients of our seriés have given normal results as far 
as the neuro- and psychomotor development is 
concerned. 
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Shwartzman reaction 
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Prostaglandins in the pathogenesis of the generalized 
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Montreal, Quebec, Canada 


The GSR induced by a single injection of endotoxin in pregnant rats and cortisone-sensitized rabbits 
was prevented by bradykinin. The action is mediated by prostaglandins, such as evidenced by: (1) 
abolition of the effect of bradykinin by aspirin, (2) prevention of the Shwartzman reaction by 
infusions of PGA, and PGE,, and (3) sensitization of the normal male rat to the generalized 
Shwartzman reaction by indomethacin. The mechanism appears to be a reutralization of the 
essential a-adrenergic component of the generalized Shwartzman reaction. (AM. J. OBSTET. GYNECOL. 


135:577, 1979.) 


GLOMERULAR ‘capillary thrombosis, which charac- 
terizes the generalized Shwartzman reaction (GSR), re- 
sults from the complex interplay between activation of 
Hageman factor,’ a-adrenergic stimulation,?-5 and 
fibrinolysis.® 

Recently, we have shown that bradykinin—and 
probably other kinins—take part in the physiopathol- 
ogy of the GSR.! Bradykinin preverts the GSR, and the 


mechanism appears to be related to an effect on renal - 
blood flow which antagonizes or controls the a-adren- . 


ergic component of the reaction. In connection with 
this, we have found that pregnancy reduces markedly 
the prekallikrein activation response to endotoxin,’ 
and this led us to the. hypothesis that impairment of 
kinin generaticn could possibly account for the sen- 
sitization of the pregnant rat to the GSR.” 

Bradykinin is known to release and to increase syn- 
thesis of kidney prostaglandins? which are involved in 
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the regulation of renal blood flow m response to local 
ischemia, znd to norepinephrine, angiotensin, and 
nervous stimulation of the kidneys. On the other 
hand, drugs which interfere with prostaglandin syn- 
thesis were shown to enhance the tone cr the respon- 
siveness of zhe cardiovascular system." 

In the present study, we have investigated the role of 
prostaglancins in the physiopathology of the GSR. Our 


-results show that prostaglandins mediate the protective 


effect of bradykinin, and that inhibition of PG synthesis 
sensitizes the normal animal to the GSR. 


Materials and methods 


Animals. Young pregnant and male rats (Charles 
River CD albino) weighing.325.to 400 grams and male 
New Zealaid albino rabbits weighing 1.8 to 2.1 kilo- 
grams were used in this study. They were given water 
and standard pellets (Ralston Purina Canada, Ltd.) ad 
libitum. 

, Endotoxin. Salmoriella typhosa 0901 Bacterial endo- 
toxin 'Boiv:n type (Difco Laboratories, Detroit, Michi- 
gan) was d ssolved in physiologic sterile saline. On day 
20 of pregaancy (Experiment 1), or the next morning 
following & 3 day treatment with indomethacin (Exp. 
3), the rats were injected once with 400 ug of the 
lipopolysaccharide prepared in 1 ml and given through 
a jugular vein under light ether anesthesia. In the rab- 
bit experiment (Exp. 2), each animal received 300 ug of 
the same. endotoxin, via a marginal ear vein, on the day 
following z cortisone pretreatment given on 3 consecu- 
tive days. 

Drugs. Acetylsalicylic acid (Brickman & Companies, 
Montreal), bradykinin triacetate (Sigma Chemical Co., 
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Table I. Effects of bradykinin and prostaglandins on the generalized Shwartzman reaction in the pregnant rat 











Treatment 








Dose (ugihg mn, 


Saline — 
Bradykinin 4 
Bradykinin + aspirin 4 
PGA, 1 
PGE, 0. 
PGE, + aspirin 0 
PGE, 0 
PGFre, 0.3 


ON QTO OF Ne 


*N.S. = not significant. 







No. of rats 
12 12 






tats 
with glomerular 


thrembosis Statistics (P«) vs. group 





100 — 
11 Sou 27.8. 0.005 — — 
12 12 100 N.S.* 0.005 — 
12 6 50 0.02 — — 
13 4 80.7 0.005 — — 
11 11 100 N.S. oo 0.002 
12 Il 91.7 N.S. — — 
12 11 91.7 N.S. — — 


Table II. Effects of bradykinin and PGE, on the zeneralized Shwartzman reaction in the cortisone-sensitized rabbit 













Treatment 





i Dextrose 5% — 
2 Bradykinin 3 
3 Prostaglandin E, 0.5 


St. Louis, Missouri), and cortisone acetate (Nutritional 
Biochemical Co., ICN, Montreal) were obtained com- 
mercially. Prostaglandins (As, E,, Ej, Fox) were gen- 
erously supplied by the Upjohn Company, througt the 
courtesy of Dr. John E. Pike. Indomethacin was xiadly 
provided by Merck, Sharp and Dohme Canada Ltd. 
through the cooperation of Dr. W. D. Dorian. 

Bradykinin triacetate and prostaglandins (As, =), Es, 

Fza) were prepared in physiologic sterile saline (Exp. 1) 
or 5% dextrose (Exp. 2) and infused from 15 m nutes 
before to 4 hours after the injecticn of endotoxinar the 
rates of 4 ml/hr in rats, and 15 m hr in rabbits, ard at 
the dosages indicated in Tables I and II. 
. Cortisone acetate was suspended in sterile-distlled 
water and injected subcutaneously into rabbits (Exp. 2) 
in a dose of 25 mg/kg on the mornings of 3 consezt tive 
days. 

Indomethacin was prepared in distilled wate“ and 
fed to the rats by use of a stomach tube (Exp. 2) twice 
daily and on 3 consecutive days in a dose of 4.5 mg/ «g. 

Aspirin was also stirred in distilled water and g:ven 
orally (Exp. 1) in a dose of 100 mg/kg 2 hours EeZore 
the injection of endotoxin. 

Infusions. Polyethylene catheters, inserted into the 
left (rats) or right (rabbits) carot:d arteries, anc con- 
nected to a Sage syringe pump, were used for the pro- 
longed infusions of bradykinin, prostaglandins, saline, 
and dextrose. The rabbits were allowed to recover 







Rabbits with 
glomerular thrombosis 


Statistics 


8 5 62.5 — 
9 0 0 0.01 
g 0 0 0.02 


from anesthesia, necessary for catheterization, before 
the start of tke infusions. The rats were kept under 
ether anesthesia for thé duration of the experiment. 

Histology. The rats and rabbits were all killed 4 
hours .after tke injection of endotoxin. The kidneys 
were fixed in .0% neutral formalin and histologic sec- 
tions from both kidneys were stained with phos- 
photungstic acid-heniatoxylin (PTAH) and examined 
for the presence of fibrin. 

Statistics. Tre chi-square test and the exact test were 
used for statis-ical analysis. 


Results 


Effects of bradykinin and prostaglandins on the 
GSR in the pregnant rat (Exp. 1, Table I). Infusion of 
bradykinin (group 2) decreased the incidence of glo- 
merular thrombosis from 100% (group 1) to 27% 
(p < 0.005). Pretreatment of the rats with aspirin 
(group 3) completely abolished this effect of bradyki- 
nin, as indicated by an incidence of the GSR of 100%. 

Prostagland:ns A, (group 4) and E, (group 5) re- 
‚duced the incidence of glomerular capillary thrombosis 
by 5096 (p < C.02) and 70% (p < 0.005), respectively. 
However, pretreatment with aspirin (group 6) resulted 
in an incidence of 100% GSR in the PGE;-treated rats. 
Prostaglandins E; and Fs, had no effect; the incidence 
of the reactior in these groups was 92%. 

Effects of bradykinin and prostaglandin E; on the 
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D Water — 
2 Indomethacin (b.i.d.) 4.5 


GSR in the cortisone-sensitized rabbit (Exp. 2, Table 
IY) As shown in Table II, none of the animals sen- 
sitized to the Shwartzman reaction by cortisone and 
treated with bradykinin and PGE, developed glomeru- 
lar thrombosis after endotoxin, as compared to 6396 of 
the controls (p « 0.01). 

Sensitization of the normal rat to the GSR by in- 


domethacin (Exp. 3, Table III). As indicated in Table 


III, a single injection of endotoxin to male rats pre- 
treated for 3 days with indomethacin resulted in glo- 
merular thrombosis in 57% (p « 0.001) of the animals, 
as compared to 0% in the controls. 


Comment 


As reported earlier,! bradykinin prevents the GSR 
elicited by a single injection of endotoxin in the preg- 
nant rat and the cortisone sensitized rabbit (Tables I 
and II). The action is mediated or modulated by pros- 
taglandins, as evidenced by abolition of the effect of 
bradykinin by aspirin, an inhibitor of prostaglandin 
synthesis," and by prevention of the GSR by infusions 
of prostaglandins. These results substantiate the con- 
cept of an intrarenal coupling between the kallikrein- 
kinin and the prostaglandin systems regulating renal 
blood flow and function.* Bradykinin is known to in- 
crease synthesis and release of renal prostaglandins,? 
and in return it has been postulatec that PGE, could 
potentiate and PGF»a could inhibit bradykinin.” 

The results obtained with prostaglandins support 
previous data! indicating that renal vasodilation or at- 
tenuation of the renal a-adrenergic stimulation con- 
secutive to endotoxin, which is an essential cómponent 
of the Shwartzman reaction, ^? are responsible for the 
prevention by bradykinin of the GSR. The kidneys are 
rich in prostaglandins of the A, E, and F series? and 
their release takes place in renal ischemia and a- ad- 
renergic stimulation, conditions which are also known 


to activate Hageman factor,” the trigger of bradykinin.. 


formation." On a general basis, prostaglandins of the 
A and E series are vasodilators, and those of the F 
family are vasoconstrictors. In our study, the renal vas- 
odilating PGA, and PGE, prevented the GSR, but not 
the vasoconstricüng PGF. The failure of PGE, to 
influence the phenomenon is probably in connection 
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Table III. Sensitization of the normal rat to the generalized Shwartzman reaction by indomethacin 









No. of rat: Statistics P< 


14 0 0 = 
14 . 8 57.1 0.001 


with the observation of Horrobin and associates,!? who 
found PGE, essential for the expression of the 
a-adrenergiz effect of epinephrine, or in relation to a 


. species difference in response. 


Prevention of the GSR by prostaglandins is not re- 
lated to inhibition of platelet function. As a matter of 
fact, PGA», unlike PGE,, has no inhibitory effect on 
platelet aggregation,'* but prevented the GSR. This ob- 
servation is .n accordance with the reported failure of 
antiplatelet drugs to prevent or reduce the severity of 
the GSR in che pregnant animal." 

The part played by prostaglandins and vasomotor 
reactions ir. the pathogenesis of the generalized 
Shwartzman reaction is illustrated by the results ob- 
tained with indomethacin (Table III). Deficiency in 
kidney prostaglandins is known to produce renal isch- 
emia’? and, in our study, indomethacin, an inhibitor of 
prostaglandin synthesis, was found to sensitize the 
normal animal to the GSR. Aspirin was also reported to 
enhance the incidence and severity of the GSR in the 
pregnant rat," and these results indicate that any drug 
interfering with the synthesis of prostaglandins could 
sensitize to glomerular thrombosis or the Shwartzman 
reaction. Therefore, these drugs should be used with 
caution daring episodes of intravascular coagulation. 

Several hypotheses may be advanced in order to ex- 
plain the fa.lure of PGE, to prevent the GSR in our 
aspirin-pretreated -ats. The most logical explanation 
appears to be that aspirin inhibited the endogenous 
prostaglandins which are most likely released by the 
kidneys in tie course of the GSR, leaving exogenous 
PGE, alone :o neutralize the renal a-adrenergic stimu- 
lation cor:secutive to the injection of endotoxin. Pros- 
taglandins, unlike hormones which bind to receptors, 
act locally at the site of their formation; when they are 
injected at a distant point, only minute amounts reach, 
in the active form, the site where an effect is expected. 
Therefore, nigher dosages should be required when 
synthesis 5f 2ndogenous prostaglandins is inhibited, in 
order to obtain prevention of the reaction. 

Among thair numerous effects on the organism, cer- 
tain proszagiandins have some activities common to 
glucocortico:ds, which are among the most effective 
drugs for the prevention of the GSR in the pregnant 
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animal.!^ ! As a matter of fact, PGE, and PG -ossess 
anti-inflammatory activities resulting from a :ta» izing 
effect on lysosome membranes.” Lysosomal enzymes 
are of considerable importance during intravascular 
coagulation and shock. 

Finally, sensitization to the GS3 by pregnar cy ow sus- 
tained administration of massive doses of gl scocor- 
ticoids do not appear to imply primarily an _nbidition 
of prostaglandin synthesis. We come to this corchision 
because bradykinin prevented the GSR in 30:7 situ- 


ations, and inhibition of prostaglandin syntiezs by a . 
single administration of aspirin completely abo ished . 


the action of the polypeptide. As stressed esesaere;! 
kinin generation is most likely the key to the-prcblem. 
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Effect of prostaglandin A; on renal hemodynamics in 


PGA, was infused at a constant rate for 2 hours in 35 pregnant women in the third trimester. 
Twenty-five patients had clinical manifestations of pregnancy toxemia and 10 served as control 
subjects. Two dose levels (0.5 to 1.0 ug/kg/min) wereiinvestigated and obstetric aspects as well as 
renal hemodynamics were evaluated. At the high-dose level, the drug induced labor in half the 
subjects (toxemia patients and control subjects) and elicited a hypotensive response only in 
hypertensive cases. A marked increase in GFR and RPF was achieved at both dose levels in all 
cases. Piasma electrolytes, osmolality, and urea levels were unaltered. Also, the infusions did not 
induce any appreciable diuresis or natriuresis. The mechanisms of the induced changes and 
possible etiologic involvement of PGA, in toxemia are discussed. (AM. J. OBSTET. GYNECOL. 135:581, 


1979.) 


PROSTAGLANDINS (PG’s) of the A series have been 
isolated from the renal medulla and were implicated as 
possible mediators in a specific renal antihypertensive 
function.*-® They are believed to be involved in the 
mechanisms controlling renal blood flow and in the 
fine adjustment of intrarenal blood distribution. More- 
over, pharmacologic studies revealed that these sub- 
stances decrease peripheral resistance and induce 
marked diuresis and natriuresis. A physiologic role for 
the PGA’s within the placenta, particularly in relation 
to blood flow, has been postulated but limited evidence 
supports these assumptions.” 

The fact that hypertensive patients have depressed 
plasma levels of PGAs'® and the infusion of these 
agents induces hypotensive response in hypertensive 
subjects? argued in favor of the hypothesis that severe 
alterations in PGA synthesis and release are possible 
etiologic factors of significance in the pathogenesis of 
hypertension. A similar concept has been suggested 
with respect to hypertensive toxemia of pregnancy.” 
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Recently, PGA, has also been clinically tested in tox- 
emia of pregnancy, providing a dual advantage with 
respect to a hypotensive response and induction of 
labor." 

The primary objective of the present investigation 
was to evaluate the renal hemodynamic changes in- 
duced by PGA, infusions in hypertensive toxemia of 
pregnancy. 


Patients and methods 


Thirty-five pregnant women in the third trimester 
received PGA, infusions at two different dose levels. 
There was high-dose infusion of PGA,* (1 ug/kg/min) 
for 2 hours in 10 normal nontoxemic pregnant women 
(control subjects) (group Ia) and in 20 patients with 
manifestations of pregnancy toxemia (hypertension, 
edema, and albuminuria without convulsions) (group 
Ib). In group II there was low-dose infusion of PGA, 
(0.5 ug/kg/min) for 2 hours in five patients with clinical 
evidence of pregr.ancy toxemia without convulsion. No 
control subjects were selected in this group as the pri- 
mary aims here were to compare the effects of a low 
dose in toxemia and to determine whether a dose- 


` response correlation could be established. 


*PGA, was kindly supplied by the Upjohn Company, 
Canada. 
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Before 0 30 60 90 20 


infusion min after onset of infusion 


Fig. 1. Mean values of systolic and diastolic blood aressure 
during the 2 hour high-dose infusion rate of PGA, 71 0 ug/ 
kg/min) in toxemic subjects (Group Ib). Note the grac ual and 
progressive decline in both systolic and diastolic pressures. 


Each case was monitored at frequent intervals for 
effects on blood pressure (BP), obstetric aspect , ater- 
ine activity, and fetal heart rate. The latter observations 
were recorded by a Hewlett Packard cardiotoccgraoh. 
Pretreatment basal readings were recorded prio- t» :he 
infusion which was then maintained by a Gil:on 
minipuls infusion pump. Renal hemodynamz tests 
were studied before the infusion and repeated just 
prior to the end of the 2 hour infusion period. The 
parameters investigated were: glomerular fitraton 
rate (GFR) by inulin clearance (Cis), renal plasma Fow 
(RPF) by para-aminohippurate clearance (Cpay> Elood 
urea by Nessler's reagent, osmotic pressure of 5lasna 
by advanced osmometer type 3L, plasma and arnary 
sodium, potassium, and chlorides by flame photometry 


and electrometric titration methoc and urine volame. : 


Results 


Clinical data. The age and parity distribution of all 
cases were within a comparable range in both toxemic 
and control subjects. The duration of pregnancy varied 
between 32 and 40 weeks. 

In control subjects (group Ia) the BP (systcic/dia- 


stolic) varied from 110 to 130/70 to 90 mm Hg with a. 


mean value of 118/78. The PGA, infusion in thi: g-cup 
did not induce any significant changes in BP. In che 
high-dose toxemia group (Ib) the preinfusion 3F ral- 


ues ranged from 130 to 240/90 to 150 mm Hg wita a i 
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Controls Pre. 
— {1 ug/kug/min) ——. (05/39g/Kg /min), 


Fig. 2. GFR measured by Cy in the three treatment groups. 
There was a sigrificant increase in GFR as a result of treat- 
ment which was more pronounced in toxemic patients than 


adt 


control subjects. Both the low- and high-dose infusion rates | 


induced a similar increment in GFR. 


mean of 171.75 + 12.43/135.10 + 81.89. During the 
PGA, infusion (1 ug/kg/min) a hypotensive response 
was elicited wita a mean (for all and repeated readings) 
of 127.50 + 29.89/84.00 + 10.46 mm Hg. These ef- 


fects on BP were statistically significant (p < 0.05). The | 


BP recordings during the high-dose infusion in tox- 
emia were not different from the pretreatment control 
values, ie., wit» the high dose of PGA, the hyperten- 
sive status reverted to normal (Fig. 1). Half the infusion 
rate (group IT) in toxemia also depressed the BP froma 
mean of 172/106 to 142/90. This response was not 
statistically sigrificant (p > 0.05). 

PGA, proved to be a weak. uterine stimulant in all 
cases studied. Occasionally, potentially serious fetal 
heart rate patterns were recorded and in rare instances 
uterine hypertonus was also observed; this promptly 
disappeared on temporary interruption of the infu- 
sion. Labor was induced in half the patients (both tox- 
emic and control) receiving the high-rate infusion 
(group Ij. However, the process of active labor was 
established anc delivery occurred in all cases following 
the end of the 2 hr infusion period. The mean 
induction-delivery interval in successful induction was 
20 hr. In group II (low-dose toxemia) there was a lower 


degree of uterzne stimulation and only one out of the . 


five patients was delivered within 48 hr. 

Renal hemodynamics. As compared to control sub- 
jects, patients with hypertensive disease of pregnancy 
showed a markedly reduced GFR and RPF, a sig- 
nificant increase in plasma Na, K, and osmotic pressure 
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“Table I. Renal hemodynamics in toxemic.pátients as compared to control subjects ` 











Plasma 


urinary chlorides 










Plasma osmotic 
. pressure 


and 


* + + + 
l l T = m T T 
++. ++ 
: *7 = Significant increase; | = significant decrease; + = slight; ++ = marked; — = no significant difference. 


Table II. Changes in renal hemodynamics secondary to PGA, infusions in the different groups 





High-dase contro! subjects 





Pretreatment 


132.7 + 6.75 












High-dose toxemia patients Low-dose toxemia patients 


Treatment. 


GFR (ml/min) 148.7 + 7.63 80.85 + 16.52 128.1 + 17.15 77.2 + 11.99 123.0 x 8.72 
RPF (ml/min) 751.2 + 21.55 1353 + 176.62 548.50 + 128.10 1186.5 + 368.39 563.0 + 41.78 952.0 + 53.9 
Plasma Na (mEq/L) 134.5 + 8.25 136.9 + 8.04 143.80 + 8.68 143.95 + 7.33 143.0+5.70 144.0 + 6.48 
Plasma K (mEq/L) 3.5 + 0.56 3.35 x 0.62 4.46 + 0.56 4.16 + 0.77 4.18 + 0.69 4.14 + 0.61 
Plasma Cl (mEq/L) -92.0 + 4.C3 92.00 + 4.08 93.20 + 5.05 93.20 + 5.05 96.4 + 4.34 96.40 + 4.34 
Urinary Na (mEq/min) 0.065 + 0.056 0.025 + 0.02 0.06 + 0.06 0.036 + 0.06 0.03 + 0.02 0.02 + 0.01 
Urinary K (mEq/min) 0.05 x 0.04 0.06 + 0.07 0.05 + 0.05 0.06 + 0.09 0.03 + 0.01 0.04 + 0.02 
Urinary Cl (mEq/min) 0.13 + 0.10 C.06 + 0.05 0.15 + 0.13 0.18 + 0.12 0.07 + 0.03 0.03 + 0.01 
Plasma osmotic pressure 288.0 + 8.77 205.4 + 13.27 296.65 + 8.91 304.60 + 16.7 296.24 15.74 309.6 + 20.4 
(mOsm) 
Blood drea (mg/100 ml) — 23.7 + 4.38 21.7 + 5.59 41. 38 3+ 4.54 ` 40.18 + 7.34 28.2 + 4,92 37.0 + 4.8 
Urine flow (ml/min) 2.27 + 1.77 1.57 + 0.93 6 + 1.72 0.89 + 0.72 1.74 + 1.09 0.95 + 0.41 





as well as blood urea, but mild (nonsignificant) differ- 
ences were observed in urinary Na and K as well as 
plasma and urinary chloride levels (Table I). 

The PGA, infusion (high- or low-dose) induced a 


significant increase in GFR of both toxemic and control ` 


pregnant patients. The effect in toxemia was more evi- 
dent, reaching preinfusion levels of control subjects, 
i.e., the pre-existing deficit reverted to normal values 
(Tables II and III, Fig. 2). 

The: effect on RPF was a marked increase in all 
groups which far exceeded the normal control pre- 
treatment values (Tables II and III, Fig. 3). In all 
groups, the infusions induced mild changes in plasma 
or urinary Na, K, and chlorides as well as plasma os- 
molality and blood urea, which were not statistically 
significant. Also, the 2 hr infusion period did not in- 
duce any appreciable diuresis (Tables II and III). 


Comment 


Despite the large number of available theories to 
explain the etiology of pregnancy toxemia we are still 
ignorant aboüt the actual mechanisms involved and the 
term "disease of theories" still holds true. Recent ad- 
vances in the fields of PG research introduced these 
potent agents as additional factors relevant to the de- 
velopment of this disease. 

In the placenta, the PG's act as regulators of. adenyl 
cyclase activity, which implicates them in the control of 
the placental endocrine function? Moreover, the nor- 


mal trophoblast elaborates significant amounts of re- 
nin, which activates angiotensin levels. The latter 
stimulates the placenta to release PGA in order to 
maintain a reduced resistance to the flow through the 
uteroplacental bed.? Such a homeostatic mechanism 
rüns out of order in defective production, increased 
riietabolism, or loss of response to the PGA's. Thus, a 
true or a relative deficiency of PGA may result in pla- 
cental ischemia zt the local level plus peripheral vaso- 
constriction and hypertension. 

In essential hypertension the plasma levels of PGA 
are significantly depressed and their administration 
by an intravenous drip induces a hypotensive re- 
sponse.* !$ The present investigation also shows that 
the PG's of the A series reduce BP in toxemic subjects 
at an infusion rate of 1 g/kg/min but do not alter the 

. BP of normotensive control subjects. These results are 
in agreement with previous experience gained with in- 
travenous infusion in essential hypertension.® !? More- 
over, half this dose (0.5 ug/kg/min) was probably sub- 
depressor i in toxemic hypertension as it was reported 
for the essential variety." * 7 However, the category of 
hypertension in the present study has not been studied 
previously in a similar way. 

The vasodepressor effect of PGA is most probably 
achieved via peripheral arteriolar dilatation, the mech- 
anism of which is yet unclear, but it apparently does not 
involve cholinergic, histaminergic, or adrenergic nerve 
endings.!! It is believed that the vascular action of PG’s 
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Fig. 3. RPF measured by para-aminohippurate cleararxe in 

the three treatment groups. A marked increase in RPI was 

observed during the high-dose infusion in control subje-ts as 

well as toxemia patients. Half the dose in toxemia induced a 
_ lower response than the high dese. 


Table IIL Summary of renal hemodynamic changes 
in toxemiia patients and control subjects during — , 
PGA, infusions (based upon statistical analysis 

at the 576 level) 






Plasma and 
. . urine 
Na, K, and Cl 






Plasma 
osmotic 
pressure 






la + ++ S - - = 
t t 

lb ++ ++ ~ ~ - - 
t T i 


may be postsynaptic myogenic in origin, acting through 
some mechanism unknown at the present time. How- 
ever, an indirect mechanism has also been suggested, 
‘such as antagonism of a renal pressor system, conver- 
sion to another PG derivative, release of a non-PG va- 
sodilator as kinins, and reflex neurogenous inhibition 
of sympathetic discharge.* 

The infusion of PGA; (high- or low-dose) induced a 
marked increase in GFR and RPF of toxemic women as 
well as control subjects, but the response was nore 
pronounced in the hypertensive group. These e7fects 
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were probably dué to the vasodilator action of the” 


-drugs on afferent and efferent glomerular arterioles. 


These results are identical to previous reports by Wes- 


'tura? and Lee? and their associates, who infused male 


volunteers with- essential hypertension by PGA; at a 


‘rate of 1 ug/kg/min. The absence of changes in the 


blood urea of toxemic women despite the benificial ef- 
fects on GFR and RPF is probably due to the short 
infusion period of 2 hr which seems insufficient to im- 
prove the levels of blood urea, being a less sensitive 
parameter of renal function. 

The lack of diuretic and natriuretic responses to 
PGA, reported in the present work seems to contradict 
earlier reports showing an increased urine flow and 
sodium excretion in normotensive and hypertensive 
nonpregnant volunteers.* This apparent disagreement 
does not by necessity indicate a genuine discrepancy if 
we remember that the present investigation dealt with a 
totally dif ferent group of patients (pregnant women)— 
a category of d:fferent internal homeostasis where the 
effect of PCA has, not been previously fully investi- 
gated. The absence of diuresis and natriuresis in the 
present. study despite the marked increment in GFR 
may be due to zn enhanced water and salt reabsorption 
in the distal tubules and collecting ducts in response to 
increased levels of aldosterone and posterior pituitary 
hormones. It has been previously shown.that PGA, and 
PGE, infusions stimulate the release of aldosterone and 
oxytocin, respectively, but the effect of PGA, on ADH 
secretion has not been evaluated.” ?' 8 . 

The observation that PGA; is a uterine stimulant ca- 
pable of inducing labor in term pregnant women con- 
stitutes an additional advantage in its use in pregnancy 
toxemia." Tt is clinically indicated to induce labor in 
toxemia when intrauterine fetal existence is attended 
with certain ris<s that outweigh those of prematurity or 
if the toxemic state imposes immediate maternal dan- 
gers and does 20t respond to propér treatment. 

In conclusion, PGA, seems to offer a triple advan- 
tage as a therapeutic measure in toxemia of pregnancy. 
Besides its beneficial effects on renal and cardiovascu- 
lar hemodynarnics, the drug appears to be valuable for 
induction of labor as well. However, its clinical use, at 
least for the present time, should be restricted to well- 
equipped institutions with facilities for continuous fetal 
and maternal monitoring in view of the critical state of 
pregnancy. The optimal dosage and duration of ther- 
apy for this purpose remain to be finally established. 
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ACE activity of the serum of 52 normal pregne- women was measured in vitro under conditions of 
substrate saturation with Hip-His-Leu as substzat2. ‘The product His-Leu was measured by 
fluorimetry after reaction with o-phthaldehyde. 4.CE activity (nmol/min/ml serum) was 30.6 = 7.8, 
28.8 +7.4, and 30.9 + 8.2 for the first, second and third trimester of pregnancy, respectively. No 
statistically significant differences (p > 0.05) ir ATE activity were detected arrong the three 
trimesters of normal pregnancy with either ser 17 volume or serum protein as reference value. 
These values are within the range reported by-Filedland and Silverstein" for 51 male and seven 
female healthy blood bank doncrs. We concluce zhat the evolution of normal pregnancy does not 
significantly modify the levels of ACE in peripFzral blood serum. (AM. J. OBSTET. GYNECOL. 


135:586, 1979.) 


THE ACTIVATION of several components «> the 
renin-angiotensin-aldosterone (RAA) system saring 
normal pregnancy has been well documented An- 
giotensin II, the most potent known pressor sulstance 
which also stimulates adrenal secretion of aldost=rone, 
is released by the two proteolytic enzymes ren n and 
angiotensin-converting enzyme (ACE), which seqaen- 
tially hydrolyze renin substrate and angiotensir I. re- 
spectively? Although the circulating levels of renin 
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concentration and activity, renin substrate, and an- 
giotensin II have been extensively studied,’ no infor- 
mation is available about the levels of ACE during 
normal or pathclogic pregnancy. ACE activity is pres- - 
ent on the plasma membrane of the endothelial cells? of 
most organs, in renal tubules, in intestinal epithelial 
cells,* and in the circulation? Although the pulmonary 
vascular bed is probably the major site of conversion of 
angiotensin I tc II under normal physiologic condi- 
tions,» ê recent reports that elevated levels of ACE 
have been associated with other disease states"? have 
prompted us to measure the level of circulating ACE in 
each trimester of normal pregnancy. 


Materials and methods 


The 52 cliniczlly normal pregnant women who par- 
ticipated in the study were outpatients of our prenatal 
clinic. They were grouped according to gestation 
trimester on the basis of the date of the last menstrua- 


.tion and evaluation of uterine enlargement. The aver- 


age ages of the first, second, and third trimester groups 
were 21.6 + 4.2 (11 patients), 22.5 + 4.2 (19 patients), 
and 24.9 + 5.1 (22 patients) years, respectively. The: 
systolic arterial pressure of each subject selected for 
study (obtained after 30 minutes in (he dorsal recum- 
bent position) was 95 to 125 mm Hg, and diastolic pres- 
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sure was 60 to 80 mm Hg. None of the patients had 
previous histories of renal disease, edema, proteinuria, 
or pulmonary disease. Patients were excluded from the 
study if they were under medication, on special diets, 
had histories or symptoms of disease concomitant with, 
or caused by, pregnancy, or whose stage of gestation 
was uncertain. 

Venous blood (5 ml) was collected from the forearm 
directly into glass centrifuge tubes, kept at 20 to 25° C 
for | hour, and the serum was separated by centrifu- 
gation. Serum was stored in siliconized glass tubes at 
—99? C for up to 1 week. No change in ACE activity was 
detected during this period. Serum protein was mea- 
sured by the biuret method with bovine serum albumin 
as a standard. . 

Hippuryl-His-Leu was provided by Dr. David W. 
Cushman (Squibb Institute. for Medical Research). 
o-Phthaldehyde was purchased from Durrum Chemi- 
cal Corporation, and His-Leu from Fox Chemical 
Company. « Glu-Trp-Pro-Arg-Pro-Gln-IHe- Pro-Pro was 
purchased from Schwarz/Mann Biochemicals. All 
other chemicals were reagent grade or equivalent. 
Water was once distilled and deionized by passage 
through a mixed bed ion-exchange resin. Fluorescence 
measurements were made with a Turner Fluorimeter 
(Model 110) fitted with a 7-60 primary filter (365 nm) 
and a 65 A secondary filter (495 nm). 

ACE was measured with Hip-His-Leu as a substrate" 
and the product, His-Leu, was measured by fluorim- 
etry after reaction with o-phthaldehyde.": ? The assay 
of ACE in human sera was carried out according to the 
procedure of Friedland and Silverstein” by incubating 
10 wl of serum in 0.24 ml of Hip-His-Leu solution for 
15 minutes at 37° C. The final composition of the assay 
solution was 5 mM Hip-His-Leu, 0.3M NaCl, and 0.1M 
potassium phosphate buffer, pH 8.3. The concentra- 
tion of His-Leu in the standard used for fluorimetry 
was determined by amino acid analysis after hydrolysis 
with constant boiling HC1 for 22 hours at 110° C. In 
separate experiments, not documented here, we 
confirmed the report of Friedland and Silverstein that 


linear relationships are obtained between the release of 


fluorescent product and incubation time (5 to 20 min- 
utes) and also between reaction velocity and serum 
concentration (2.5 to 10 pl). Two additional controls 
were, used to demonstrate the specificity of the enzy- 
matic reaction.’* !5 Hydrolysis was inhibited 80 to 90% 
when chloride ion was omitted from the buffer-sub- 
strate solution and the nonapeptide (<Glu-Trp-Pro- 
Arg-Pro-Gln-lle-Pro-Pro) BPPs4'* (SQ-20-881)!* inhib- 
ited the reaction 98% at 107 5M concentration. 
Enzyme activity measurements were carried out in 
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Table I. Levels of serum angiotensin-converting 
enzyme activity during pregnancy 








Trimester Activity* No. of patients 





First ^ 80.6 + 7.8 lI 
Second 28.8 + 7.4 19 
Third "30.9 + 8.2 22 





*The units of enzyme activity are nmol/min/ml. serum. 
His-Leu was released from Hip-His-Leu under the conditions 
given in the Methods. The values are reported as average 
X standard deviation. 


duplicate. The difference between duplicates was 5% 
or less. Data for ACE activity per milliliter of serum 
and per railligram of serum protein were treated by the 
analysis of variance method. 


Results 


The data in Table 1 show that the amount of ACE 
activity (measured in vitro under conditions of sub- 
strate saturation) per milliliter of serum for the first, 
second, aad third, trimester of pregnancy is 30.6 + 7.8, 


98.8 + 7.1, and 30.9 + 8.2, respectively. When these 


activity measurements were related to milligram of 
serum protein the following result was obtained: first 
trimester, 0.518 + 0.099; second trimester, 0.467 + 
0.121; third trimester, 0.499 + 0.140. No statistically 
significan: differences (p > 0.05) in ACE activity were 
detected among the three trimesters of normotensive 
pregnancy with the use of either serum volume or 
serum protein as the reference value. Similarly, when 
the patier.ts were grouped according te the number of 
pregnanc:es no differences were observed: first preg- 
nancy, 31.1 + 8.1 (21 patients); second pregnancy, 
28.8 + 6.7 (16 patients); three or more pregnancies, 
30.1 + 8.7 (15 subjects) (p > 0.05). 


Comment 


Several components of the RAA system are activated 
during pregnancy presumably because of elevated 
levels of estrogens and progesterone.’ Renin and ACE 
are the tw» proteolytic enzymes that act sequentially to 
liberate angiotensin II, the most potent pressor sub- 
stance known and which also stimulates adrenal secre- 
tion of alcosterone. Renin catalyzes the release of an- 
giotenin I (Asp-Arg-Val-Tyr-Ile-His-Pro-Phe-His-Leu) 
from renin substrate and then ACE converts angioten- 
sin I to angiotensin II by hydrolvsis of the Phe?-His? 
peptide bond.? In normal pregnancy there is an in- 
crease in both the concentration and activity of renin as 
well as the concentrations of renin substrate, angioten- 
sin Ii, and aldosterone in the circulation.’ In pathologic 
conditions such as pre-eclampsia, there are conflicting 
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data in the literature concerning the levels of sore of 
the components of the RAA system." '® 18 Severa. in- 
vestigators have demonstrated differences in sensi. ity 
to the pressor and renal effects of angiotensam I 
among nonpregnant, normal pregnant, and pathcbegic 
pregnant patients.! 

In this study we have measured serum ACE ervels 
during normal pregnancy. The data presented 12re 
demonstrate that the level of ACE in the perip- eral 
blood of normal pregnant women daes not chang: cur- 
ing the successive trimesters of pregnancy and alsa that 
no correlations were found between the number of 
pregnancies and ACE level. The mean values repzated 
here for 52 clinically normal pregnant patients, for the 
first, second, and third trimesters, can be com-ared 
directly with those reported by Friedland an3 Sil- 
verstein" because the same assay was used. These in- 
vestigators reported activity values of 32.2 + 9...7 for 
58 healthy blood bank donors (51 men and seven-w5m- 
en, 19 to 57 years of age). On this basis, it appea - that 
no significant differences exist between male axd fe- 
male (pregnant or nonpregnant) levels of circt-kating 
ACE. 

During oral contraceptive therapy, as in pregzancy, 
the levels of renin. substrate activity and aldos erone 
and angiotensin I are increased.” *! Bell and Baile” 
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Hemodynamic changes during pregnancy in the rabbit 
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Blood volume (BV), plasma volume (PV), red ce! volume (RCV), cardiac output (CO), and organ 

: blood flows were measured in nonpregnant (Grac I), 10 to 19 days" pregnant (Group 1I), and 20 to 
30 days’ pregnant (Group Ill) rabbits. BV, PV, aac RCV increased throughout pregnancy, with 
maximum increase during the second third of g=scation. CO peaked during the second third of 
gestation and then decreased. Mean arterial prsssure and systemic vascular resistance decreased. 
Total reproductive blood flow increased througkoti pregnancy but when calculated per unit of 
weight it did not change. Redistribution of blooc tiw within the reproductive organs occurred, with 
ovarian and placental flow per unit of weight in z-easing and myometrial flow/unit of weight 
decreasing. Splenic flow decreased significanti. [~er flow decreased. The flow to the lungs and 
kidneys remained unchanged. The data suggest fat major hemodynamic changes occur during the 
first two thirds of gestation and this period app: ars to test the competency of he maternal organism 
to adapt to the needs of pregnancy. The last o 12 third of gestation is characte-ized by the 
fetoplacental unit interaction. (AM. J. OBSTET. Gy «ECOL. 135:590, 1979.) 


THE HEMODYNAMIC changes during pregnancy heve 
been studied in many animal species.'~? There is . con- 
sensus of opinion that the cardiac output and zlood 
volume increase by 40 to 50% toward the end of zeta- 
tion. Uterine blood flow increases concomitantL. and 
the increment reaches several-fold the nonprezrant 
values; systemic and uterine vascular resistance = "all 
considerably and the fall is largely related to the bw 
resistance system of the uteroplacental vascular ked Tt 
has been shown that the incremert in uterine bod 
flow during pregnancy is derived totally from t~e in- 
creased cardiac output and not from regional bk od 
flow redistribution." ` 
The present study was undertaken in the raf >t to 
obtain information on the following points: (a) -he 
extent of the changes in the cardiac output, blocd vòl- 
ume, mean arterial pressure, and systemic vascu az re- 
sistance at different periods of gestation; (b) the mag- 
nitude of changes in blood flow to the reproducti72 end 
nonreproductive organs during the same gest: -icnal 
periods, and (c) the pattern of redistribution o£ > ood 
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How within the reproductive and nonreproductive 
organs. 


Material and methods 


Thirty-three pregnant and nonpregnant rabbits of 
the New Zealanc White breed were studied (term ges- 
tation of rabbits is 31 Gays). The animals were divided 
into three groups: eight that were nonpregnant (Group ` 
I); eight that were 10 to 19 days pregnant (Group I), 
and 17 that were 20 ta 30 days pregnant (Group III). 
Although the animals were supplied from a local 
source, accurate dates of mating were kept (mating day 
was day 0 and the one afterward was day 1). Animals 
were kept in ther cages in the animal facility for 2 to 3 
days for acclimatization before the studies and were fed 
pellets and given water ad libitum. 

Animal preparation. Animals were weighed ‘the 
morning of surgery and were anesthetized with 30 
mg/kg intramuscularly of pentobarbital. A jugular 
vein, a carotid artery, and the femoral arteries and 
veins on both sides were catheterized with appropriate 
size polyvinyl catheters. The carotid catheter was ad- 
vanced to the left atrium and its location was ascer- 
tained from the pressure wave form (Stathem 23 
transducer). One femoral artery catheter was attached 
to a pressure trànsducer to measure the blood pressure 
and heart rate (on a Grass recorder) and for anaerobic 
sampling of arterial blood for analysis of blood gases. 
The other femoral artery catheter gvas attached to a 
withdrawal pump (Harvard Pump) for arterial sam- 
pling at the time of microsphere infusion. Oxygen by 
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Table I. Plasma volume, total blood volume, and red blood cell volume as determined by Evans blue dye 











Group IT Group IH 
Group I Pregnant Pregnant 
Changes in Nonpregnant (10-19 days) (20-30 days) 



















Plasma-volume Total 116.00 + 8.5 165.50 + 16.30* 188.00 + 4.90T 
(ml) (6) : (6) (16) 

Per kg body 35.00 + 2.10 48.00 + 4.901 50.00 = 1.641 
weight (6) (6) (16) 

* Total blood volume Total 151.00 + 11.60 266.00 + 24.60§ 284.00 + 7.30f 
(ml) (5) (16) 

Per kg body 55,78 + 2.60 75.00 + 8.201 75.00 + 2.40t 
weight (5) (16) 

Red blood cell volume "Total 63.46 + 5.40 90.00 + 9.304 96.00 + 3.401 
(ml) i (5) * — (16) 

Per kg body 20.13 + 0.89 25.40 + 2.90 25.00 + 0.988 
weight (6) (5) (16) 

Animal weight/kg 3.36: x 0.13 3.42 + 0.13 3.80 + 0.07§ 
. 6 (15) 

Fetal litter weight/gm 6.15 + 0.50 335.00 + 15.00 
l (5) (15) 





Also shown are P values when Group II and Group III animal 


ber of tests. 
*P «0.02. 
TP «0.001. 
{P «0.05. 
§P «0.01. 








s are compared to Group 1 animals. + SE of mean; ( ) = num- 


Table II. Cardiovascular parameters of the three animal groups 


Group I 
Blood flow Nonpregnant 
Heart rate 227.00 + 4.60 
(beats/min) (8) 
Systolic pressure 115.43 + 5.10 
(mm Hg) (7) 
Diastolic pressure 96.00 + 2.40 
(mm Hg) (7) 
Mean arterial pressure 108.71 + 3.80 
(mm Hg) (7) 
Cardiac output 516.20 + 27.90 
(ml/min) (5) 
Systemic vascular resistance 0.65 + 0.06 
mm Hg (5) 
ml/min./kg 


Group H Group HI 
(10-19 days) (20-30 days) 
230.00 + 10.20 240.00 + 4.90 
(6) (15) 
110.80 + 5.80 96.80 + 3.90* 
6). (15) 
929.40 + 4.90 72.60 + 3.80f 
(5) (15) 
103.80 + 5.20 88.60 x 3.70* 
(5) (15) 
1,006.00 + 307.004 861.50 + 113.60 
(5) | (14) 
0.41 + 0.094 0.46 + 0.014 
(5) (14) 


P values when Group II and Group HI animals are compared to Group I animals. + SE of mean; ( ) number of tests. The 
number of tests is put between parenthesis, since in some cases the sample size was small and care should be taken in interpreting 


the data. 
*P «0.01. 
+P «0.001. 
`P «0.05. 


mask was given to keep the arterial Po; in the range of 
100 to 120 mm Hg. All animals were observed for a 
control period, during which arterial pressure, heart 


rate, and blood gases were monitored. Blood volume . 


was measured by means of Evans blue dye.* ? A 3 cc 
sample of whole blood was taken from the jugular vein 
for measuring the hematocrit, and the rest was spun to 
obtain "blank" serum for the standards. A 0.5 cc 
amount of Evans blue dye (5 mg/cc) was injected into 
the jugular vein and the syringe flushed several times 


until no cclor remained. An equilibration period of 10 
minutes was allowed after which a 3 cc blood sample 
was taken ‘rom the femoral vein. Dye concentration in 
the sample was compared with standards made up in 
the "blank serum" of each animal, by measuring optical 
density at a wave length of 620 mu in a spec- 
trophotometer. 

Cardiac output and its regional distributions were 
measured with the microsphere method. Radioactive 
carbonized microspheres (3M Co., St. Paul, Minnesota) 
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Table III. Summary of the data obtained from the tree animal groups : as to reproductive organs' weight, 
total flow and flow/10 gm of wet tissue weight 










flow 


Group I 
Nonpregziant rabbits 


Total blood 


(mltmin) 









Group II 


Pregnant rabbits 


(10-19 days) 
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Total blood Blood flow 
fiow 10 gm 
(ml/min) (mifmin) 





Ovaries 0.38 + 0.12 0.68 + 0.80 ` 2E4 + 10.00 0.72 + 0.05 7.89 + 1.10* 108.00 + 17.00t 
. (7) (6) ' 15) (8) (5) (5) 
Tubes 1.09 + 0.20 1.20 + 0.28 14.3) + 9.00 1.70 € 0.31 1.70 + 0.29 8.30 + 0.80 
: (7) (5) '(5) (6) (5) (5) 
Vagina 2.68 + 0.63 1.03 + 0.28 6.3) + 2.00 4.17 + 1.08 1.08 + 0.26 5.10 + 1.50 
(7) 6) ' (5) (8) (5) (5) 
Myometrium 5.20 + 0.38 3.40 + 0.71 10:0 + 3.00 30.35 + 2.67*- 8.00 + 1.40f 2.60 + 0.108 
(7) (6) (5) (8) (5) (5) 
Placenta , 17.95 + 3.60 3.71 + 1.80 2.70 + 0.90 
Bees (5) | (5) (5) 
Total 9.33 + 0.82 5.32 + 1.05 8=C + 2.00 67.00 + 5.00* 21.70 + 2.10% - 5.40 + 0.70 
reproduction (7) (6) (5 ^| (5) ' (5) (5) 





P values when Gróu II and Group Hr animals are cmpared to Group I animals : + SE of mean; ( ) number of tests. 


*P« 0.001. 
1P «0.01. 
+P «0.02. 
8P «0.05. 


Table IV. Summary of the data obtained from tL three animal groups for Hütireprodugve organs' 
weight, total flow, and flow/10 gm of wet tissue v eight 













Kidneys . 






` Total biood B zod flow 
flow T6 gm 
(ml min) (7 Ümin) 


20.12 + 0.50 — 95.00 € 13.10 4370 + 7.00 
(8) - 00 l ee Oh 
Liver 114.10 £ 5.76 6.20 + 1.70 05: + 0.10 
a (6) Q0 (5) 
Lungs 10.95 + 0.41 — 183.80 + 2.80 122C + 3.00 
(6) (6) (6) 
Spleen 0.97 + 0.08 — 10.20 + 1.00 108=C + 13.00 
(6). (6: (6) 
Heart 7.58 £0.09 — 21.20 + 3.00 27.39 + 3.00 
(6) (6i (6) 











Group I 
(10-19 days) 










Total blood Blood flow 
flow 10 gm 
(ml/min) (ml/min) | 








19.64 + 1.37 84.30 +6.40 42.90 + 3.00 ` 
(6) (5) (5) ' 
153.20 + 11.8C* —— 6.78 + 1.90 0.40 + 0.10 
(6) (5 > (5) 
12.20 + 2.24 20.70 +6.30 — 14.00 = 2.70 
(6) - (4) (4) 
2.30 + 0.40- 6.60 + 1.10$ 44.80 + 14.00f 
(6) (4) (4) 
7.48 + 0.43 37.20 + 110 ` 45.30 + 13.00 
(6) (4) ' (4) 


-P values are shown when Group II and Group 111 zramals are compared to Group 1 animals. When Group III animals were 
compared to Group H animals, no significant change- vere observed + SE of mean ( ) number of tests. 


*P <0.02. 
tP «0.01. 
iP «0.05. 
§P «0.001. 


with a specific activity of 10 mCi/gm and a mean di- 
ameter of 15um x 5 were used. Strontium 85 latel was 
chosen because it has a pure gamma emissior tnat is 
relatively strong (514 Kev) and has a long half Akte (65 
days). The microspheres were suspended in 1C solu- 
tion of dextran. Although the amount of micrcscheres 
injected varied somewhat from ọne animal to acother 


because of decay with time, the amount injected was 
sufficient to g:ve tissue count several-fold the back- 
ground. ‘The amount of radioactivity injected was 
calculated by means of the following procedure: A 
preweighed syringe was used and 1,5 to 2 cc of the 
suspension was withdrawn. The syringe and the sus- 
pension were weighed again. After the desired amount 
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cel oe 









0.77 + 0.88} ` 






' Group III - 
Pregnant rabbits | 
(20-30 days; 





Total blood Blood flow 
flow 10 gm. 
(ml/min) (ml/min) 

















5.85 + 0.88% — 79.00  10.00t 
7) . (14) 004) 
1.67 £ 0.27 1.82 + 0.13 980+ 1.0 .. 
. : (10y (13) (10) 
"n 8.92 + 0.62* 4.58 + 0.641 5.20 + 0.50 ` 
OU. (14) (14) 
33.00 + 6.40* 10.71 x 1.10* 3.30 + 0.407 
| (17) (13) (13) 
31.80 + 2.30 25.00 + 3.20 8.80 + 1.60 
(15) (13) 02) 
15.68: x 8.40* 46.90 + 3.00* 6.40 + 0.50 
* (18) (12) (11) 
Group HI - 
(20-30 days) 
Total blood 
Weight flow 
(ml/min) 
19.83 + 0.9) 85.40 + 6.70 43.10’ £ 3.30 
— (15) (15) (15) 
126.80 + 6.50- 4.90 + 0.98 0.40 + 0.10 
.ü4) f 9) . (9) 
10.54 x 0.80 18.85 + 2.70 14. 20 x 3. 40 
(14) (8) (8) 
1.78 + 0.17 5.00 + 0.801 28.80 x 4.608 
c 03) a2y (12) 
"e. 7.57 + 0.26 81.11 + 5.50 42.00 + 8.22 
4) (19) ^. 00 
of microsphere suspension was infused, a quantity of 
0.2 to 0.5 cc of the suspension was lert in the syringe. It 
was weighed and diluted iri 500 cc of water. A magnetic 
stirrer was held in this solution for 3) minutes and five 
2: cc samples were taken for measuring the radioactiv- 
ity. The amount of radioactivity injected was calculated 
by means of the Fick equation. 
| Amòüht injected = 
Total radioactivity of the remaining suspension 
Š Weight in grams of remaining suspension 


X weight i in grams of infused suspension 
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Microsphere infusion. The microsphere suspension 
was stirred for five minutes prior to being infused into 
the left atrium. Ten seconds before the infusion, blood 
withdrawal from the femoral artery was begun at a 


steady rate of 3.88ml/min and continued during the: 
_ microsphere infusion (30 sec) and for another 80 sec- 


onds thereafter. The stopcock and catheter were 
flushed with 3 to 5 cc of saline. During this period 
arterial pressure and heart rate were monitored con- 
tinuously and whenever they exhibited a significant _ 
change, the experiment was discarded. 7 At the end of 
this period, the animals were killed with an overdose of 
pentobarbital and KCl. 

Validation of technique. Aene the microsphere 


'technique has been validated by numerous inves- 
. tigators;® * we validated our own technique by injecting 


Cr?' and Sr* 15 minutes apart in three'sets of experi- 
ments; the results were similar. This indicates that the 
number of microspheres used and their radioactivity 
were sufficient ta provide repeatable estimatés of blood 
flow. The Radioactivity in lungs was used as an indica- 
tor of trapping efficiency of the systemic circulation. 
' Tissue preparation. The vagina, uterus, and ovaries 
were dissected free of adipose and connective tissue. In 
pregnant animals, the uterus was-opened and fetuses 
were removed, Placentas and deciduae were cleaned of 
the membranes. Dead fetuses and. their placentas were 
discarded. The placentas and maternal decidual tissue 
were pooled together. Nonreproductive structures re- 
moved included the kidnéys, spleen, liver, lungs, and 
heart: All organs were weighed in an electromagnetic 
balance to the nearest milligram. All reproductive or- 
gans weré dissected ‘irito small pieces and each was 
placed in a counting vial. Due to the large size of the 


. liver, multiple répresentative samples were taken. A 
. two-channel gamma counter (Nuclear Chicago) with a 

:8 inch crystal and. wide well was used: Each sample was 
- counted twice and for a period of one minute. Five 


background samples were evaluated and the count was 
2 to 5 dpm. l l ji 
. Calculation of data. The total blood volume and red 
cell mass wére calculated by means of the following 
formulas: "Total blood volume = plasma volume/ l- 
hematocrit. Red blood cell mass = total blood vol- 
ume minus plasma volume. Cardiac output (CO) 
and organ flows were measured using the following 
equations: 


co (ml/min) = 


` Total: radioactivity infüsed 
Radicactiyity in arterial sample 





x rate of withdrawal 


Organ radioactivity | co 
Total radioactivity 





Organ! flow, (ml/min) = 
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Fig. 1. A graphic representation of the reproductive "lcv in 
Group IJ and Group III animals; also shown is the '* value 
when Group III animals are compared to Group II axixrals. 
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Ovaries Vagina metrium Placenta 
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Bi cm 20-300 


[#1SE 
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Fig. 2. A graphic representation of the reproductive 1ow/10 
gm of wet tissue weight in Group II and Group II ar imals; 
also shown is the P value when Group III animals 7e? com- 
pared to Group II animals. 


Blood flow to the liver was determined from tFe sam- 
ples’ radioactivity and total organ weight. B ood flow 
per 10 gm of wet tissue was calculated for all organs by 
dividing organ flow/organ weight in grams ard mul- 
üplying by 10. Statistical significance was determined 
by means of the t-test for unpaired groups, z n- P val- 
ues greater than 0.05 were considered not s gaificant. 
Experiments in which the pulmonary tissue rac oactiv- 
ity exceeded 596 of the total injected dose were re- 
jected. | 


il 
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Results 


Blood volume. Table I depicts the changes in blood 
volume, plasma volume, and red cell mass in absolute 
values and as per kilogram of body weight in the three 
animal groups. A significant increase in all of these 
parameters occurred in the pregnant rabbits when 
compared to nonpregnant animals. The rate of in- 
crease in these parameters was much greater during 
the second third of gestation (Group IJ) than during 
the last one third (Group III) When the same data 
were calculated per kilogram of body weight, there was 
no difference between Group II and Group III. 

Cardiovascular parameters. Table II shows the 
changes in the cardiac output, arterial pressure, heart 
rate, and vascular resistance in the three groups of 
animals. Heart rate increased by 3 and 13 beats per 
minute in the pregnant animals (Groups II and III, 
respectively) but the changes were not significant. Sys- 


tolic, diastolic, and mean arterial pressure fellin Group - 


II and Group HI but only the changes in the latter 
group were significant: Cardiac output increased in 
both Group II and Group III but reached significant 
levels in Group II only. In the latter part of gestation 
there was some decline in CO in relation to midgesta- 
tion. The systemic vascular resistance decreases sig- 
nificantly in Group II and Group UI. 
Reproductive flow. In Table III the reproductive 
blood flow for the three groups of animals is listed as a 
function of different parts of the reproductive tract 
and also per unit of weight. The weights of the differ- 
ent components of the reproductive tract is also tabu- 
lated. When compared to the nonpregnant animals 
(Group I), the pregnant animals (Group II and Group 
HI) showed: (a) an increase in tissue weight of the 
ovaries, tubes, vagina, myometrium, and total repro- 
ductive tract; (b) a significant increase in blood flow to 
the ovaries, vagina, myometrium, and total reproduc- 
tive tract; (c) when the flow was calculated as per unit of 
weight, the ovarian flow/unit weight increased and the 
myometrial flow/unit of weight decreased significantly 
and the placental flow/unit of weight increased. In 


order to shed more light on the changes in the repro- 


ductive blood flow during the last one third of gésta- 
tion, we compared Group III and Group II in relation 
tc total blood flow and flow per unit of weight. The 
findings were as follows: (a) a further significant in- 
crease in the total reproductive flow in Group III oc- 
curred. The major increase was due to a change iri the 
placental How although there was a significant increase 
in the vaginal fiow (Fig. 1); (b) Fig. 2 shows that when 
flow/unit of weight was calculated, there was no sig- 
nificant change in the ovarian, vaginal, and myometrial 


a 


T 
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flows. The placental flow per unit of weight increased 
significantly. i 

Nonreproductive flow. Table IV depicts the changes 
in weight, total organ blood flow, and flow/unit weight 
of the kidneys, liver, lungs, spleen, and heart. When 
the pregnant animals (Group II and Group III) were 
compared with the nonpregnant animals, we observed 
the following: (a) there was no change in the weights of 
the kidneys. lungs, and heart. The weight of the liver 
and spleen increased in Group II and this increase was 
significant; (b) the relative total organ flows to the kid- 
neys, liver, lungs, and heart did not change sig- 
nificantly but the splenic flow tctal and per weight unit 
decreased significantly. 


Comment 


The present data obtained from groups of nonpreg- 
nant and pregnant rabbits that served for the study of 
the circulatory changes of pregnancy shed additional 
light on the systemic and regional hemodynamic alter- 
ations brought about by the gestational process. The 
reader should be reminded that these were acute ex- 
periments and the rabbits were not fully recovered 


from anesthesia. Extrapolating such data to chronic 


experimental results, other animal species, or humans 
might not be appropriate. 

Blood, plasma, and red cell volumes. The present 
studies show that a progressive increase in total blood 
volume (45%), plasma volume (48%), and red cell vol- 
ume (32%) occurs during term pregnancy in the rabbit. 
These values including the disproportional increase be- 
tween plasma and red cell mass compare favorably with 
published data? using Cr*!-labeled red cells in pregnant 
women. It is evident from the present observations that 
the plasma volume continues to increase up until deliv- 
ery, although the rate of maximum increase occurs 
during the second third of gestation. Such an increase 
continues to be evident even when the data are calcu- 
lated on the basis of body weight. The increase in ma- 
ternal weight during the last one third of gestation in 
the rabbit is mainly due to the enlargement of the 
fetoplacental unit (Table I). When this weight adjust- 
ment is taken into consideration, the progressive in- 
crease in blood and plasma volume remains even 
though it is much less. Thus, the statement often ob- 
served in the literature that the biood and plasma vol- 
umes per unit of weight remain constant during preg- 
nancy is misleading if not incorrect. 

Hemodynamic changes. The present data show a 
definite decrease in the mean arterial pressure which is 
primarily related to a fall in the diastolic arterial pres- 
sure. This latter is in turn related to a fall in the total 
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systemic resistance brought about by the implantation 
of the placenta which acts as a Jow-resistance vascular 
structure in parallel with the other vascular beds. Évi- 
dence to this concept is obtained from these data which 
show that during the last third of gestation, when the 
placental blood flow in Group II and Group III ani- 
mals is compared, a significant increase occurs; this at- 
tests to the impact of the placental circulation on the 
systemic circulation and confirms information obtained 
from other animal species.” 4 

Our data further show that an increase in cardiac 
output occurs during pregnancy in the rabbit accom- 
panied by mirimal changes in heart rate; thus the in- 
crease must be due largely to changes in stroke volume. 
The changes in CO observed by us were greater than 
those reported by other investigators® !* !! from rabbit 
gestation. Obviously, methodology and differences in 
experimental approach could account for the differ- 
ences. At any rate our results seem to suggest that the 
maximum increase in cardiac output occurs during the 
second third of gestation with a slight fall occurring 
during the last third of gestation. 

Reproductive flow. Since the presence of the ovaries 
is essential to the maintenance of pregnancy in the 
rabbits,'? we have included the ovarian flow as part of 
the total reproductive flow. In this study the mammary 
glands’ weight and flows were not measured. Total 
reproductive flow and total reproductive weight in this 
discussion is taken as the sum of flows or weights to the 
following structures: ovaries, tubes, vagina, myome- 
trium, and placenta in pregnant animals (Table II). 
The suggestion that the microsphere method, when 
used for regional circulation, gives relative organ flows 
rather than absolute values, is not valid.® '? Compared 
to the nonpregnant state, both tissue weight (ovaries, 
tubes, vagina, myometrium) and tissue flow increased. 
Due to a disproportionate increase in flow, the ovarian 
flow per unit of weight increased and myometrial flow 
per unit of weight decreased (Table III) These 
changes occurred during the second part of gestation, 
and there were no further significant changes (except 
for the vagina) (Fig. 1). During the last one third of 
gestation, the placental flow total and per unit of 
weight increased (Figs. 1 and 2). The distribution of ' 
flow in the reproductive system favored the ovaries and 
placenta; both aze sites of hormone producuon in the 
rabbit. The placenta also supplies the respiratory and 
nutritional requirements of the rapidly growing fetuses 
(Table 1). f 

Nonreproductive flow. Of the nonreproductive or- 
gans studied, the spleen showed the greatest decrease 
in blood flow per unit of weight. Although the hepatic 
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blood flow per unit of weight also tended to decreasz, 


the changes did not seem to be signincant. Thus tl.» 


decrease in the splenic and liver blood flows per unit =f 


weight could be viewed as representing redistributie a ' 


of regional circulation during the rabbit gestation -n 
favor of the reproductive system.” 
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Human lymphocyte antigen expression in 
hydatidiform mole: Androgenesis following 
fertilization by a haploid sperm 


KOHKI YAMASHITA, M.D. 
NORIO WAKE, M.D. 
TSUNEO ARAKI, M.D. 
KIHYOE ICHINOE, M.D. 
KURODA MAKOTO* 


Sapporo, Japan 


Thirteen hydatidiform moles (complete moles) and lymphocytes from each parent were analyzed for 
human lymphocyte antigen ‘HLA-A and HLA-B specificities). It was demonstrated that molar tissues 
expressed homozygous A and B specificities which were identical to those of the father and not 
those of the mother. It was concluded that androgenesis was responsible for the pathogenesis cf 
most cases of complete mole. There was homozygous expression of paternal HLA specificities 
which were heterozygous for A locus and/or B locus in eight of nine cases of complete mole. This 
suggests that these hydatidiform moles developed from an egg which was fertilized by a haploid 
sperm which duplicated its cwn chromosomes after meiosis. (AM. J. OBSTET. GYNECOL. 


135:597, 1979.) 


HYDATIDIFORM MOLE is a lesion of the chorionic 
villi. One of the most characteristic macroscopic fea- 
tures is the presence of swollen vesicles which can fill 
the uterine cavity. It has been considered to be a possi- 
ble precursor to the development of choriocarcinoma. 
On the basis of gross, histologic, and chromosomal 
study, hydatidiform moles have been classified into two 
categories, partial and complete.* Most cases of partial 
moles have only a slight risk for malignant transforma- 
tion. On the cther hand, a complete mole shows a nor- 
mal female karyotype (46,XX) and has been associated 
with an increased risk for the development of chorio- 
carcinoma. An unusually high incidence of the XX sex 
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chromosome constitution in complete mole has been 
demonstrated in the past? Kajii and Ohama,? Wake 
and associates,! and Jacobs and associates,° from analy- 
sis using fluorescent Q- and R-band polymorphism, re- 
ported that the complete mole was androgenetic in 
origin. Androgenesis is the development of an ovum 
under the influence of a spermatozoan nucleus, the egg 


. nucleus being either absent or inactivated. This process 


would account for the preponderance of 46,XX mole, 
because the YY counterparts are probably lost during 
the early cleavage stage. Two possibilities must be con- 
sidered to explain the mechanism of androgenesis ob- 
served in complete mole.” The first is fertilization by a 
diploid sperm due to nondivision at the second meiotic 
division. The second is fertilization by a haploid sperm 
followed by duplication of its chromosomes after 
meiotic division. Which mechanism occurred could not 
be determined by chromosomal analysis. 

The present study was undertaken to re-evaluate 
whether androgenesis was indeed the mechanism for 
the development of complete moles and to determine 
the mechanism of androgenesis. The human his- 
tocompatibility complex (HLA) is located on chromo- 
some 6. It is composed of several genetic loci (A, B, C, 
and D) which are closely linked and are inherited as a 
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Table I. Gestational age of material and each 
parent’s age 













Maternal 
age (yr.) 


Paternal 
age (yr.) 


Gestational age of 
complete mole (wk.) 





Case No. 


l 15 29 25 
2 26 34 28 
3 12 27 27 
4 21 26 23 
5 9 45 40 
6 7 37 81 
7 17 26 25 
8 17 25 26 
9 13 ' 33 29 
10 ` 17 31 28 
ll 12 21 2] 
12 : ll . 32 26 
13 14 29 27 


genetic unit. By determining the expression of his- 
tocompatibility antigens on molar tissue we hoped to be 


able to determine whether a diploid sperm or a haploid ` 


sperm took part in fertilization. The expression of 
HLA should be heterozygous if duplication is meiotiz 
(a diploid sperm) and crossing over took place between 
the centromere and the HLA region in meiosis of thz 
male, but the expression should be homozygous if fer- 
tilization occurred with a haploid sperm followed by 
duplication as a postmeiotic event: 


Material and methods 


Thirteen molar tissues were obtained by dilataticn 
and curettage of the uterine cavity. The samples were 
washed repeatedly in phosphate-buffered saline (PBS), 
pH 7.2, and separated from maternal tissue using a 
scissors under the dissecting microscope. All samples 
were stored at —80° C. 

In each of the 13 cases of mole, maternal and pater- 
nal HLA specificities were determined by the standard 
National Institutes of Health microlymphocytotoxicity 
test. HLA typing was performed for the following lozi: 
A locus—A], A2, A8, A9, AIO, All, and AWI9; B 
locus—B5, B7, B12, B13, B15, B40, BW22, BW35, and 
BW54. All antisera used for HLA typing had been 
identified as io specificities at the recent Japan . His- 
tocompatibility Workshop, Chiba, Japan, 1977. 

The HLA phenotypes of each parent were deter- 
mined and antiserum specific for their HLA was p-e- 
pared for absorption test by molar tissue. Antiscra 
specific for A2 (JR 50-12), A9 (JR 36-2). A10 (JR 30- 
97), A11 (JR 50-12), B5 (JR 50-18), B40 (JR 50-92), and 
BW54 plus BW22-1 (JR 50-22) were prepared form 
sera of the Hokkaido Blood Center, Sapporo, Japan. 
Antisera specific for A3 (0304 Hoechst), B12 (20012 
Hoechst), and B15 (20015 Hoeckst) were purchased 
from Hoechst, Japan. Antisera specific for B7 (730703 
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Bosei) and BW35 plus B5 (730502 Bosei) were pur- 
chased from Bose. Enterprise Co., Isegahara, Japan. 
Antisera specific fcr B13 (H-2509) was provided by Dr. 
Wakisaka, A., Department of Pathology, School of , 
Medicine, Hokkaido University, Sapporo, Japan. 

Frozen molar tissue was thawed and finely minced by 
scissors, washed ir PBS and centrifuded at 3,000 rpm 
for 30 minutes. An antiserum which was specific for * 
either maternal or paternal HLA specificities was 
added to the malar tissue. After incubation for 30 
minutes at 37° C, -he mixture was centrifuged at 3,000 
rpm for 30 minutes and the remaining antiserum was 
obtained. We examined the serum which had been in- 
cubated with moar tissue and nonincubated serum. 
Each sample was diluted two, four, eight, sixteen, 
thirty-two, and sixty-four times by PBS which con- 
tained 296 fetal czlf serum. The diluted antiserum was 
tested for its HLA specificity using the microlymphocy- 
totoxicity test with three to five different donor lym- 
phocytes which had the same HLA specificity as the 
original antiserura. Absorption by molar tissue was said 
to exist when the HLA specificity of incubated serum 
became undetecable or was markedly diminished 
when compared with that of the nonincubated serum 
sample. 


Results 


The tissue samples obtained were diagnosed as 
complete mole on the basis of gross and histologic 
findings. Gestational age of these samples and each 
parent’s age are summarized m Table I. The antiserum 
prepared for absorption test are listed in Table II. The 
HLA phenotypes of each parent and the HLA spec- 
ificities of molar tissue determined by absorption test in 
13 cases are demonstrated in Table III. 

Two HLA specificities (one from the A locus and the 
other from the B locus) were determined for 11 moles, 
and in the remaining two cases HLA-B specificities 
were not determined. Eleven of 13 absorbed HLA-A 
specificities were common for each paternal HLA-A 
specificity, whereas only two specificities were common. 
for both paternal and maternal ones. With HLA-B 
specificity, six o2 11 specificities were paternal ones and 
four were common for both parents. In no case did 
molar tissue absorb HLA antiserum specificity which 
was unique only for the mother. These findings dem- 
onstrate that the moles examined in the present study 
expressed only paternal HLA specificities. 

Further analysis showed that there were eight (11 
loci) of nine cases where paternal HLA specificities 
were heterozygous for the A locus and/or B locus. Con- 
sequently these 11 specificities were decided to be 
completely derived from one of the heterozygous pa- 
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* Table II. Antisera prepared for absorption test 
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Designation Specificity 
JR 50-i1 A2 
0304 (Hoechst, Japan) A3 
JR 36-2 A9 
JR 50-97 . A10 
JR 50-12 All 
JR 50-18 B5 (BW51 + BW52) 
730703 (Bosei) ' B7 
20012 (Hoechst, Japan) B12 
H 2509 B13 
20015 (Hoechst, Japan) B15 
730502 (Bosei) BW35 (+B5) 
JR 50-92 B40 
JR 50-22 BW54 (+BW22-1) 


Source 


Hokkaido Blood Center 
Hoechst, Japan 
Hokkaido Blood Center 
Hokkaido Blood Center 
Hokkaido Blood Center 
Hokkaido Blood Center 
Bosei Enterprise Co. 
Hoechst, Japan 
Dr. Wakisaka, A., Dept. Path., School of Med., 
Hokkaido Univ. 
Hoechst, Japan 
Bosei Enterprise Co. 
Hokkaido Blood Center 
Hokkaido Blood Center 











Table IH. HLA specificities of molar tissues and each parent 








Case Na. Molar tissue Father Mother 
I A9 A9, -, B40, - A9, -, BW54, - 
2 A2, B5 A2, AW19,* B5, BW35* A9, -, B5, B7 
3 A9, B7 A2, A9, B7, BW54 A10, AW19,* BW35, B40 
4 A9, B40 AQ, -, B40, BW54 A2, -, B15, - 
5 A9, B12 AQ, -, B12, - A2, A10, B12, B40 
6 All, B40 All, -, B7, B40 A2, A9, B40, - 
7 A2, B7’ A2, A10, B7, - A2, A9, BW22,* B40 
8 A10, B40 A10, -, B40, - AQ, -, B5, B12 
9 'AlI, B5 A9, A11, B5, B7 A3, -, B13, BW54 
10 A3, B40 A3, A10, B40, BW22* A2, -, B40, BW35 
11 A2, B7 A2, A9, B5, B7 A10, -, B15, - 
12 A2, B40 A2, A10, B40, - A2, -, B15, BW22* 
18 A10 A10, -, BW35, - A9, All, B7, - 





*Not tested for HLA specificities of molar tissue. 


ternal HLA-A and HLA-B specificity. In one case (No. , 
2) the father was heterozygous for both the A locus and 
the B locus, but absorption tests could not be per- 
formed for AW 19 and BW 35. These results suggest 
that the mole expressed only one haplotvpe from the 
paternal side. 


Comment 


The present results demonstrated that molar tissue 
expressed HLA antigens which share specificities for 
paternal HLA. Some studies have suggested that the 
placenta expresses HLA.” It still remains controver- 
sial whether or not normal trophoblastic cells in sur- 
face-to-surface contact bétween the mother and the 
fetus express HLA.!*: !! To the best of our knowledge 
our study is the first time that the presence of HLA on 
molar tissues has been directly examined. Several stud- 
ies have suggested that molar tissue may express HLA. 
Lawler and associates demonstrated anti-HLA an- 
tibodies specific for the husbands’ HLA specificities in 
the sera of primigravid women with hydatidiform 
mole. Yamashita and associates? reported that the in- 
cidence of lymphocytotoxic, antibodies in the sera of 





patients with hydatidiform mole was higher than that 
in normal women. 

Our results which show a homozygous expression of 
paternal HLA-A and HLA-B specificities on molar tis- 
sue were consistent with recent chromosomal re- 
ports?^? which showed that androgenesis was respon- 
sible for the pathogenesis of most cases of complete 
mole. However, it was not clarified from the chromo- 
somal studies whether the duplication of a paternal 
haploid set occurred at or after meiosis. 

Crossing over between the centromere and the HLA 
region on chromosome 6 could occur during the first 
meiotic division in the male. If such a sperm took part 
in- fertilization with nondivision at the second meiotic 
division, then the HLA markers would not be homozy- 
gous. Studies by Linder and associates !? on benign 
ovarian teratoma suggest that the frequency of crossing 
aver is 5/13 between the centromere and the phos- 
phoglucomutase 3 (PMG;) locus. Both the HLA region 
and the PGM; locus are located on the short arm of 
chromosome 6 and the PGM; locus.is proximal to the 
centromere.!5 It is possible that the frequency of cross- 
ing over between the centromere and the HLA region 
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could be higher than the 5/13 observed in benign czar- 
ian teratoma. In our study, we detected no case of net- 
erozygous mole for each locus. Two cases of invasie 


moles also showed similar results." The present sudy - 


suggests that a complete mole arises from an ar-lro- 
genetic ovum fertilized by a haploid sperm followed br 
duplication of its chromosomes after meiotic division. 

We are still left with the question as to why the zom- 
plete mole which expresses the paternal HLA La: a 
high propensity to develop into choriocarcinorca. It 
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could be postulated as a recessive mutation of a gene 
(or genes) which controls cell growth.’ Further studies 
will be designed t5 determine whether or not tropho- 
blastic cells of complete mole, invasive mole, and 
choriocarcinoma inherit and express paternal his- 
tocompatibility ar.tigens as we have demonstrated on 
molar tissue. 


We thank Miss Takako Kusumoto for technical as- 
sistance. 
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Uterine uptake of amino acids throughout gestation in 


The uterine uptake ‘of 21 amino acids was determined in chronically cetheterized ewes from 35 to 
145 days of gestation. Total uptake of amino acids increased as gesta-ion progressed as described 


by the equation: Q (mmoles/kg - day) = 


= 0.19 gestational age (days) + 0.30. We were unable to 


detect a statistically significan: correlation of uterine A-V concentration difference and gestational 
age for most amino acids. The uptakes of only eight amino acids contr buted to the total increase 
(arginine, glutamine, valine, leucine, ornithine, is2leucine, tyrosine, phenylalanine). The amino acids 
which, made the largest contribution to uterine uptake are similar to those which furnish the largest 
contributions to umbilical uptake préviously reported, except for glycine which exhibits significant 
umbilical uptake, but no uterine uptake. Glutamate, which is removed Ey the placenta from the . 
umbilical circulation, exhibited no significant uterine uptake nor production. The total amino acid 
nitrogen uptake by the uterus extrapolated to 130 days’ gestation, 1.20 gm/kg fetal weight - day, 
closely approximates the previously reported value for umbilical amino acid nitrogen uptake at 130 
days. Comparison of the individual amino acids rsmoved from the uterine circulation with those 
which enter thé umbilical circulation, however, suggests that metabolic conversions which involve 
glutamate and glycine occur in the placenta. (AM. J. OBSTET. GYNECOL. 135:601, 1979.) 


DURING THE COURSE of mammalian gestation rapid 
fetal growth is accompanied by logarith mic increases in 
uterine uptake of oxygen and glucose to meet the en- 
ergy needs of the fetus and placenta.! However, the 
uterine uptake of glucose is insufficient to satisfy the 
fuel requirements for aerobic metabolism of the gravid 
uterus in late ovine gestation. Although large-molec- 
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ular-weight proteins traverse the placenta,’ the major 
source of fetal nitrogen is thought to be free L-amino 
acids taken up from the uterine arterial blood and ac- 
tively transported across the trophoblast membrane 
into the fetal circulation,?-* 

The present study was designed to measure the uter- 
ine uptake of 21 individual amino acids throughout a 
period of g2station: (1) to identify which amino acids 
are quantitatively important nitrogen sources for the 
gravid uterus, (2) to determine the influence of gesta- 
tional maturation or age upon the uterine uptake of 
each amino acid, and (3) to compare uterine amino acid 
uptake with previously reported values for umbilical 
uptake. 


Material and methods 


Surgery. Nine Dorset and Western breed ewes with 
gestational ages of 35 to 145 days (mean of 112 days) 
were studiec. Five ewes had twin gestations, and four 


. carried single fetuses. Catheters were placed in both 


uterine veins and a maternal femoral artery. Electro- 
magnetic flow transducers (Micron Instruments Com- 
pany, Los Angeles, California) were implanted around 
each main uterine artery. The internal diameter of the 
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Fig. 1. The frequency of uterine A-V -oiicentration differences within 5 M blocks is. depicted for 
each amino acid. Each value is the mean bf the right and left uterine A-V concentration differences 
for a single study. The A-V concentaticn differences of serine and phenylalanine varied with 


gestational age. 


flow transducers implanted variéd from 4.0 to 5.6 mm 
in ewes of different gestational age to accomocate the 
increasing diameter of the uterine arteries wkich oc- 
curs as gestation progresses. Preparation for surgery, 
spinal anesthesia with 6 mg of tetracaine hycrocalo- 
ride, and the techniques fer catheter placem-n- and 
flow transducer implantation were as previoas.y de- 
scribed.® All catheters and transducer cables Fere ex- 
teriorized to a cloth pouch attached to the ewe's flank. 
When recovered from surgery, each animal ws placed 
in a stainless steel metabolic pen which alloved full 
access to water and food (Omolene, Ralstor Purina 
Company, St. Louis, Missouri) fer the duraticn o: the 
study. Procaine penicillin (600,000 U) and streptomy- 
cin (0.5 gm) were administered intramuscularly Zor 3 
postoperative days. The catheters were irrigaced daily 
with heparinized saline (100 IU/ml). 

Experimental design. When daily food inzaxe and 
uterine blood flow measurements indicated sa-iszactory 
recovery after a minimum 4 day postoperatix2 period, 
each ewe was studied at 10:00 a.m. on sele-ted days 
during a short period of gestation. For each sudy peri- 


od, the uterine artery blood flows were recorded con- 
tinuously until stable flows were observed bilaterally. 
Blood samples (9 ml) for amino acid analysis were 
withdrawn sinrultaneously from the maternal femoral 
artery and beth uterine vein catheters into plastic 
syringes contzining heparin. An additional 4.8 ml 
blood sample was removed from each catheter for glu- 
cose and oxygen analysis to be reported elsewhere. 
Fifty-three studies were performed on the nine animals 
(30 studies from ewes carrying singletons, 23 studies 
from ewes carrying twins). 

Each ewe was killed 10 to 27 days after surgery and 
an autopsy wes performed..Immediately after the ewe 
was killed, the fetus, uterus, and placenta were re- 


D 


moved, the amniotic fluid was expelled, and the fetus, . 


uterus, and placenta were blotted dry and weighed. 
Fetal weight, vertebral column, and curved crown- 
rump and straight crown-rump length measurements 
were obtained to confirm the gestational age estimated 
from breedirg dates.” Patency of titerine vessels which 
had been instrumented was confirmed for each animal. 

Amino acid analysis. From each 9.0 ml blood sample 


-— 
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* Table I. Concentration of amino acids in arterial 
whole blood from pregnant ewes 


Concentration . 
(mean + S.E. (uM) No. 


No statistically significant correlation with 
gestational age (GA) detected: 


Amino acid 


Acidic: s 
Glutamate 102.7 + 5.6 49 
Taurine 343.8 + 16.4 53 

Neutral: 

Glycine 549.8 + 39.6 50 
Serine T4.7+ 7.0 52 
Leucine 128.0+ 6.8 49 
Isoleucine &4.1+ 3.8 50 
Phenylalanine 46.8 + 2.2 51 
a-Aminobutyric acid 23.4: 3.2 10 
Basic: 
Histidine 50.4 + 1.9 44 
Arginine 70.9 - 53 30 
1-Methyl histidine 692.3 + 3.5 41 
3-Methyl histidine 838.0+ 9.0 18 
Citrulline 143.1+ 6.8 49 


Decreasing concentration with increasing gestational age: 


Alanine = -1.83 GA + 295* 48 
Valine = -1.26 GA + 263f 51 
Glutamine =~0€0GA+255¢ 40 
Threonine = ~0.77 GA + 171+ 52 
Tyrosine = —0.50 GA + 1167 50 
Ornithine = —0.46 GA + 116t 50 
Asparagine = —0.88 GA + 85ł 2 


Increasing concentration with increasing gestational age: 
Lysine = 0.42 GA + 53§ 45 


*Slope of regression equation calculated by the method of 
least squares significantly different from 0 at P < 0.001 by the 
F ratio test. Gestational age units are days. 

tSlope of regression equation calculated by the method of 
least squares significantly different from 0 at P « 0.0005 by 
the F ratio test. 

fSlope of regression equation calculated by the method of 
least squares significantly different from 0 at P « 0.01 by the 
F ratio test. 

§Slope of regression equation calculated by the method of 
least squares significantly different from: 0 at P «0.025 by the 
F ratio test. 


a 5.0 ml aliquot was removed for plasma amino acid 
‘analysis and subsequent comparison with whole blood 
amino acid results. The remaining 4.0 ml sample was 
divided into 2.0 ml aliquots for whole blood amino acid 
analyses, Each whole blood aliquot was pipetted into a 
12 ml polyvinyl test tube containing 3.8 ml of distilled 


water and internal standards norleucine (100 aM) and 


episilon amino caproic acid (200 uM}. The mixture was 
shaken gently, snap frozen in acetone/dry ice, and 
rapidly thawed under warm water to induce lysis of 
cellular components. The sample was then deprotein- 
ized by adding 0.2 ml of 4596 sulfosalicylic acid to the 
agitated sample. The sample was centrifuged at 890 x 
g for 8 minutes. The supernatant fraction was stored at 
—75° to —80* C until analysis. 

Prior to analysis each supernate was thawed, recen- 
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Fig. 2. Uterine blood flow increased approximately 11-fold 
from early gestation until term, Each point represents the sum 
of right and left unilateral blood flows. Values shown were 
obtained in nine ewes each studied during a short period of 
gestation. 


trifuged at 890 x g for 8 minutes, and loaded into a 
JEOL-6AH automated amino acid analyzer (JEOL 
Analytic Instruments, Cranford, New Jersey). Each su- 
pernatant fraction and amino acid standard (Pierce 
Chemical Co., Rockford, Illinois) was loaded into either 
the first or second sampler position. Thus, two samples 
or a sample and a standard were analyzed during a 
single 20 hour run controlled by an automated pro- 
gram. Good resolution of all amino acids studied was 
obtained with a two-column ion-exchange chromatog- 
raphy system with JEOL-LCR-2 resin (JEOL Analytic 
Instruments), three sodium citrate buffers (pH 4.25, 
5.10, 7.80), three lithium citrate buffers (pH 2.56, 3.10, 
3.93), and column temperatures of 36° and 55° C.® ° A 
ninhydrin color reaction was obtained in a flow- 
through reaction bath at 95° C. The ninhydrin solution 
was made every 10 to 14 days. We confirmed that the 
coefficient of variation of concentration with five sets of 
two standards each analyzed during consecutive 20 
hour runs was 296 or less for all amino acids except 


. glutamine.* Under the operating conditions described 
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Table II. Uterine A-V whole blood concentration 
differences of amino acids in pregnant sheep 





Uterine A-V 
difference 
(mean x S.E.) (uM) 





Amino acid 


No statistically significant correlation with 
gestational age detected: 


Acidic: 
Glutamate LI = 1.2* i& 
Taurine 13.4 = 3.5 52 

Neutral: 
Glycine 5.4 + 4.1% 3C 
Alanine 9.7 + 2.9 4E 
Threonine 49+ 1.5 5t 
Valine 8.7 + 2.6 5: 
Leucine 11.7 x 1.6 4s 
Isoleucine “T1+ 1.2 52 
Tyrosine 3.2 0.7 59 
Asparagine 4,7 X 1.5 25 
Glutamine 14.0 + 2.1 4) 
a-Aminobutyric acid 2.6 + 1.8* 13 

Basic: : 
Lysine 7.2 X17 45 
Histidine 3.7 x 1.3 41 
Arginine 10.4 + 5.1 zc 
I-Methyl histidine 6.4 + 9.5 $e 
3-Methyl histidine 4.0 + 4.8* LE 
Ornithine 84+ 1.3 FO 
Citrulline 5.8 + 2.6 <6 


Decreasing A-V concentration difference with 
increasing gestational age: 


Serine = —0.1EGA + 28.4% 52 


Increasing A-V concentration difference with 
increasing gestational age: 


Phenylalanine = 0.07 GA — 5.84 3l 


*95% confidence interval for mean A-V concentra- oa dif- 
ference contains 0. 


tSlope of regression equation calculated by the meth-c of 
least squares significantly different from 0 at P < 0.025 b~ the 
F ratio test. Gestational age units are days. 

Slope of regression equation calculated by the methcd of 
least squares significantly different fram 0 at P < 0.C5 3, the 
F ratio test. 


above for this rapid analysis, there was a consisce-rt 8% 
decrease in glutamine concentration from the frst to 
the second sampler position for which sample I-ded 
into the second sampler position were corrected 

Each amino acid was identified on the basis o eli tion 
time and the ratio of optical densities at -Æ and 
570nm." The concentrations of the amino acds were 
determined by measuring the areas under te chro- 
matogram peaks on the 570 nm tracing witk a JEOL 
integreter 15 SK (TEOL Analytic Instruments. The in- 
ternal standards were used to correct for posebe dilu- 
tional and recovery errors. Both reduced and o-idized 
glutathione are present in sheep blood and irtzrfere 
with amino acid analysis." In the system used 75r this 
study, oxidized glutathione is eluted as a dist peak 
superimposed on proline; reduced gluta hone is 
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Table III. Uterine uptake of individual amino acids 
in pregnant sheep 






Uterine uptake 
(mean + S.E.) 
(mol min) 






Amino acid 






No statistically significant correlation with gestational age detected: 
Acidic: ` 


Glutamate ~12+ 1.4* 48 
Taurine 2.7 + 2.7* 53 
Neutral: 
Glycine 0.7 + 3.0* 50 
Alanine 5142.1 48 
Threonine 14+ 1.1* 52 
Serine 3.4 + 0.7 52 
Asparagine 2.4 x 0.9 25 
a-Aminobutyric acid 0.8 + 1.2* 10 
Basic: 
Lysine | 5.0 + 1.4 45 
Histidine 2.0 + 0.8 41 
1-Methyl histidine 4.2 * 1.9 84 
8-Methyl histidine 3.8 + 4.2* 18 
Citrulline 3.9+ 1.9 46 


Increasing uptake with increasing gestational age:. 


Q arginine = 0.22 GA- 17+ 29 
log Q glutamine = 0.013 GA — 0.71 40 
lag Q valine 0.012 GA — 0.74 51 


.013 GA — 0.81 49 
007 GA — 0.18, — 50 


log Q leucine 0 
0 
0.021 GA — 201 - 50 
0 
0 


log Q ornithine 

log Q isoleucine 

log Q tyrosine 

log Q phenylalanine 


.010 GA — 0.84 50 
.017 GA — 1.71 51 


pug 


*95% confidence interval for mean uptake contains 0. 

tSlope of regression equation calculated by the method of 
least squares significantly different from 0 at P < 0.05 by the, 
F ratio test. Gestational age units are days. 


tSlope of regression equation calculated by the method of 
least squares significantly different from 0 at P « 0.0005 by 
the F ratio test. 

§Slope of regression equation calculated by the method of 
least squares significantly different from 0 at P « 0.005 by the 
F ratio test. 


eluted as a sharp peak superimposed on aspartic acid. 
The system does not separate 1-methyl histidine and 


* 


l-methyl lysine. These amino acids are reported as . 


1-methyl histidine. 

Uterine blood flow. The right and left uterine arte- 
rial blood flows were measured by Micron flow trans- 
ducers coupled to Micron flowmeters. These blood 
flow values were not corrected for the total blood flow 
to the ovine uterus as determined by Rosenfeld and 
associates? by the method of simultaneously injected 
radiolabeled microspheres. 

Calculations. The Fick principle was utilized to cal- 
culate uterine uptake of each amino acid. Total uptake 
was calculated as the sum of the unilateral uptakes. 


Results i 


. 
Amino acid concentrations. During the course of 
ovine gestation the maternal arterial whole blood con- 


v 
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centration of 13 amino acids remained unchanged, 
while the concentration of seven amino acids decreased 
significantly (Table 1). Only lysine concentration in 
whole blood increased as gestation progressed. The ar- 
teriovenous (A-V) whole blood concentration differ- 
ence across the uterine vascular bed exhibited wide 
variability from study to study for many amino acids 
(Fig. 1). We were unable to detect a statistically sig- 
nificant correlation of A-V concentration difference 
and gestational age for 19 amino acids (Table II). The 
A-V concentration difference of serine decreased and 
that of phenylalanine increased as gestation proceeded. 

Uterine blood flow. Uterine blood flow increased 
from approximately 100 ml/min at 40 days' gestation to 
1,200 ml/min near term (Fig. 2), valués which are com- 
parable to blood flow determinations obtained during 
ovine gestation which have been reported previously.’ 

Uterine uptake of amino acids. The uterine uptake 
of each of 21 amino acids is presented in Table III. For 
six amino acids definite uterine uptake could not be 
demonstrated with 95% confidence. We were unable to 
demonstrate a statistically significant increase of uterine 
uptake during gestation for seven other amino acids. 
For the remaining eight amino acids, advancing gesta- 
tion was accompanied by increasing uterine amino acid 
uptake, which is best described as a logarithmic func- 
tion of gestational age for seven cf the eight amino 
acids (Fig. 3 and Table III). The uterine extraction 
coefficients for five of these eight amino acids (ar- 
ginine, glutamine, valine, ornithine, and phenylala- 
nine) increased significantly during gestation. 

Total net uterine uptake of amino acids per weight 
of gravid uterus was estimated for each ewe by dividing 
the mean uptake for all studies in a given ewe by the 
weight of the uterus and contents (less amniotic fluid) 


obtained within 2 days of the final study. For the ani- - 


mal with the earliest gestation and the largest daily rel- 
ative increase in weight of the total uterus, the likeli- 
hood of a large error in uptake per uterine weight was 
reduced by the performance of three uptake studies 
during the four days prior to death. Rapid growth of 
the total net uptake of these 21 amino acids occurred 
during gestation (GA, days), as described by the follow- 
ing regression equation calculated by the method of 
least squares: 


Q = 0.19 GA + 0.30, (P < 0.05, F ratio test), (1) 


where Q equals total net uterine uptake in mmoles/ 
kg - day. 

Uterine amino acid nitrogen uptake. Excluding the 
six amino acids fqr which uptake was not demonstrated 
with 95% confidence, the mean (+S.E.) total amino 
acid nitrogen uptake per weight of gravid uterus at a 
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Fig. 3. The uterine uptakes of eight amino acids increased 
from early gestation to term as illustrated by these represen- 
tative plots of individual determinations for glutamine and 
arginine uptaxes versus gestational age. Regression equations 
which describe the increasing uterine uptakes of the eight 
amino acids are shown in Table III. 


mean gestational age of 112 days was 0.43 (+0.07) 
gm/kg * day for all nine ewes, and 0.54 (+0.09) gm/ 
kg * day for the four ewes bearing singleton gestations - 
at a mean gestational age of 116 days. Neutral amino 
acids provided 48% of the amino acid nitrogen uptake 
of the uterus and basic amino acids provided 52%. 


Comment 


Measurements of whole blood amino acid concen- 
tration were used to calculate net uptake of amino acids 
by the gravid uterus because the evidence in various 
species examined by others indicates that erythrocytes : 
contribute substantially to interorgan amino acid 
transport.?-? Although the chromatographic system 
described above separated and measured 21 amino 
acids which are present in sheep blood in significant 
concentration, two important ones, proline and aspar- 
tic acid, were obscured by glutathione which is also 
present in sheep blood." Thus, the calculation of total 
amino acid consumption by the gravid uterus may not 
be complete. 
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Fig. 4. Comparison of the uterine uptake cf amino acid nitrogen in the present study after correction 
for gestational age to 130 days and for tx:al uterine blood flow and expressed per weight of gravid 
uterus (0.88 gm/kg * day) and per weigh: of fetus (1.20 gm/kg « day) with estimates of umbilical 
amino acid nitrogen uptake (1.52 gm/kg - day,!) and fetal nitrogen requirement for growth and 


metabolism (1.08 gm/kg - day* !* !9), 


s 


The decrease in maternal whole blood concentration 


of several amino acids which was observed during the- 


course of gestation in this study is consistent with the 
reported studies which document decreasing p.asma 
amino acids in human pregnancy.'® Y However, the 
progressive increase in maternal arterial whole blood 
lysine concentration during gestation observ=d in 
sheep has not been observed to occur in kuman 
pregnancy. 

Uterine uptake of eight amino acids increasec zs ges- 
tation proceeded; for all except arginine, the mcrease 
may be best described as a logarithmic functior. of ges- 
tational age. Thus, the uterine uptake of each zf these 
seven amino acids parallels the logarithmic growth of 
uterine blood flow during gestation. Howexer, the 
increasing uptakes of glutamine, arginine, o-rithine, 
valine, and phenylalanine were accompanie= by in- 
creasing extraction of the respective amino adi. from 
arterial blood as gestation progressed, as well as by in- 
creasing uterine blood flow. 

Total uptake of 21 amino acids per weight c7 gravid 
uterus and contents increased as gestation proceeded 
(Eq. 1). At a mean gestational age of 112 days, the 
mean total uterine uptake of amino acid nit-zgen was 
0.43 (+ 0.07) gm/kg: day for nine ewes and 0.54 
(+ 0.09) gm/kg * day for four ewes with sing eton ges- 
tations. This latter value is compared in Fig. 4 with 
previously reported data for ovine umbilcal amino 


acid nitrogen uptake expressed per fetal weight, 1.52 
gm/kg * day,* and with fetal nitrogen requirements for 
growth and metabolism expressed per fetal weight, 
1.08 gm/kg * day.* !9 !? The umbilical amino acid ni- 
trogen values of Lemons and associates! were obtained 
in twin and singleton pregnancies at a mean gestational 
age of 130 days (range 118 to 146 days). By correcting 
for the gestational age difference (Eq. 1) and the dis- 
crepancy between uterine artery blood flow measured 
by flow transducers compared to microsphere- 
determined total uterine blood flow,* and by expres- 
sing the corrected value: in terms of fetal weight, the 
resultant estimate of uterine amino acid nitrogen up- 
take per weight of fetus is 1.20 gm/ kg * day. This value 
closely approximates the estimates of umbilical amino 
acid nitrogen uptake and of fetal metabolism, and sug- 
gests that the bulk of uterine amino acid nitrogen up- 
take is involved in fetal growth and metabolism. 
Comparison of the uptake of individual amino acids 
by the gravid uterus in Table III with the umbilical 
venoarterial concentration differences reported by 


‘Lemons and associates! reveals, in general, that the 


amino acids with the largest umbilical venoarterial dif- 
ferences have correspondingly large uterine uptakes. 
This relationship remains unchanged when only those 
uterine studies obtained between 118and 146 days are 
considered. One exception to this similar order is strik- 
ing, however. Glycine exhibited the second largest 


? 


-- 


ee 


` l : ` 


Volume 135 
Number 5 


"umbilical venoarterial difference, yet it is not taken up 

by the uterus in significant quantity. This discrepancy 
suggests that glycine entering the umbilical vein did not 
come from uterine uptake of the amino acid glycine. 
The presence in the placenta of dipeptidase activity 
specific for dipeptides containing glycine and leucine 
or lysine suggests that umbilical vein glycine may be the 
product of dipeptide hydrolysis within the placenta,” 
However, since circulating dipeptide concentrations 
are negligible, catabolism of larger protein moieties by 
the placenta would be HECHSAEY to supply the glycine- 
containing dipeptide. 

The ovine fetus produces glutamate which is re- 
moved from the umbilical circulation by the placenta.* 
Lemons and associates postulated that glutamate may 
serve as a primary carrier of excess nitrogen from.the 
fetus to the placenta in early pregnancy. The results of 
the present study indicate that there is no significant 
uterine A-V concentration difference for glutamate at 
any period during ovine’ gestation. Thus, glutamate 
removed from tlie umbilical circulation by the placenta 
appears to be utilized within the placenta. Human pla- 
centa exhibits transaminase activity?'7^ as well as the 
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capacity to catabolize glucose to pyruvate and oxaloace- 
tate.” The placenta may utilize this metabolic potential 
for the synthesis of nonessential amino acids, including 
glycine from glutamate excreted by the fetus and glu- 
cose obtained from the maternal circirculation. 

This investigation emphasizes the importance of the 
logarithmic increase in uterine blood flow as the means 
by which the increasing amino acid requirements of the 
gravid uterus are met as gestation progresses. Unlike 
glucose and oxygen,' amino acid uterine A-V concen- 
tration differences did not exhibit significant increases 
during gestation. The uterine uptakes of the eight 
amino acids which increased during gestation did so 
primarily because uterine blood flow increased. These 
eight amino acids include four of the six quantitatively 
most important amino acids taken up by the fetus, 
glutamine, valine, leucine, and arginine.’ 


We gratefully acknowledge the expert technical assis- 
tance of Gwendolyn Grays and Bettie Casey. We are 
indebted to the staff of the Experimental Animal Sec- 
tion, M. D. Anderson Hospital and Tumor Institute, 
for the use of their facilities and for their care of the 
animals used in this study. 
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Gives you more 


More dose forms ° more indications « more years of experience 


Whether you call it moniliasis or candidiasis, there are more forms As you can see, there is a form of Mycostatin 

of Mycostatin to treat it than are provided by any other anticandidal just right for virtually every type of common 

agent, new or old. candidiasis you see in your practice. 
Beginning with the introduction of nystatin oral tablets, we Which is why we say that “Mycostatin 

followed with the introduction of the first truly effective anticandidal gives you more.” 

agent for the treatment of vulvovaginal candidiasis, Mycostatin 

Vaginal Tablets (Nystatin Vaginal Tablets USP). We then built a 
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family of fine products that physicians have come to rely on for their M e B1 6214/4) 
efficacy, convenience, and virtual absence of toxicity. 


The philosophy of Mycostatin is in tune with the “whole patient" NYSTATIN USP 


concept. You may find that a patient with a case of vulvovaginal __ IS 

candidiasis also has clinically significant intestinal candidiasis, or Six specialized products to better 
cutaneous lesions caused by C. albicans, or possibly oral Serve you and your patients 
candidiasis. 


See next page for brief summary. 


15 vagina! tablets voc 
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MYCOSTATIN® 
Nystatin USP 
DESCRIPTION: Mycostatin Vaginal Tablets (Nystatin 
Vaginal Tablets USP) are provided as diamond- 
shaped, compressed tablets containing 100,000 
units of nystatin dispersed in lactose with ethyl cel- 
lulose, stearic acid, and starch. Mycostatin Cream 
(Nystatin Cream) contains 100,000 units nystatin per 
gram in an aqueous, perfumed vanishing cream 
base. Mycostatin Topical Powder (Nystatin Topical 
Powder) provides 100,000 units nystatin in each 
gram, dispersed in Talc USP. Mycostatin Ointment 
(Nystatin Ointment USP) provides 100,000 units nys- 
tatin per gram in Plastibase®, a polyethylene and 
mineral oil ge! base. Mycostatin Oral Tablets (Nystatin 
Tablets USP) provide 500,000 units nystatin per tab- 
let. Mycostatin Oral Suspension (Nystatin Oral Sus- 
pension USP) contains 100,000 units nystatin per ml 
in a vehicle containing 50% sucrose and not more 
than 1% alcohol by volume 
INDICATIONS: Mycostatin Vaginal Tablets (Nystatin 
Vaginal Tablets USP) are effective for the local 
treatment of vulvovaginal candidiasis. Mycostatin 
(Nystatin) Cream, Topical Powder, and Ointment are 
indicated in the treatment of cutaneous or muco- 
cutaneous mycotic infections caused by Candida 
albicans and other candida species. Mycostatin Oral 
Tablets (Nystatin Tablets USP) are intended for the 
treatment of intestinal candidiasis. Mycostatin Oral 
Suspension (Nystatin Oral Suspension USP) is indi- 
cated for treatment of candidiasis of the oral cavity. 
CONTRAINDICATIONS: These preparations are con- 
traindicated in patients with a history of hypersen- 
sitivity to any of the components of the preparations 
PRECAUTIONS: Mycostatin Vaginal Tablets (Nys- 
tatin Vaginal Tablets USP)— Discontinue treatment 
if sensitization or irritation is reported during use. If 
there is lack of response to the vaginal tablets, repeat 
appropriate microbiological studies to confirm diag- 
nosis and rule out other pathogens before instituting 
another course of antimycotic therapy. Usage in 
Pregnancy: No adverse effects or complications 
have been attributed to nystatin in infants born to 
women treated with nystatin vaginal tablets 

Mycostatin (Nystatin) Cream, Topical Powder, 
and Ointment—Should a hypersensitivity reaction 
occur, withdraw drug immediately and take appro- 
priate measures 

Mycostatin Oral Tablets (Nystatin Tablets USP) 
and Mycostatin Oral Suspension (Nystatin Oral 
Suspension USP)—Usage in Pregnancy. No ad- 
verse effects or complications have been attributed to 
nystatin in infants born to women treated with nystatin 
ADVERSE REACTIONS: Nystatin is virtually non- 
toxic and nonsensitizing and is well tolerated by all 
age groups even on prolonged administration 
Rarely, irritation or sensitization may occur (see Pre- 
cautions for nystatin vaginal tablets). If irritation on 
topical use should occur, discontinue medication. 
Large doses of orally administered nystatin have oc- 
casionally produced diarrhea, G.I. distress. nausea 
and vomiting. 

For full prescribing information, consult package 
inserts 
HOW SUPPLIED: The Vaginal Tablets are available in 
packages of 15 and 30 individually foil wrapped tab- 
lets with applicator and in Unimatic* cartons of 50 
single-dose packs per carton— each cello-protected 
single-dose pack consists of one individually foil 
wrapped tablet, one applicator, and one "Instructions 
for the Patient" leaflet. The Cream and the Ointment 
are available in tubes of 15 and 30 g. The Topical 
Powder is available in 15 g (Ve oz) plastic squeeze 
bottles. The Oral Tablets are available as Filmlok® 
tablets in bottles of 100 and Unimatic cartons of 100 
(Filmlok is a Squibb trademark for veneer-coated tab- 
lets). The Oral Suspension is available as a ready-to- 
use suspension in bottles of 60 ml, each bottle 
supplied with a calibrated dropper. 


& 
IB The Priceless Ingredient of every product 
is the honor and integrity of its maker '"'* 


© 1979 E.R. Squibb & Sons, Inc. 699-501 
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OB/GYN needed for Wyoming 
boom town with five physician 
group, including a second 
OB/GYN. Salary (or incentive), 
malpractice, health-life-disability 
insurance, pension plan, relief 
coverage for vacation time and 
CME. Contact the Office of the 
Medical Director, 2400 W. 7800 
S., Suite 202, West Jordan, UT 
84084. Or call, 1-800-453-6403. 
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LIBRARY CASES 


Keep your personal copies of AMERICAN JOURNAL OF 
OBSTETRICS AND GYNECOLOGY in these specially 
designed library file cases. Designed to keep your journal 
copies near at hand in your office, library, or home. 

Your case is heavy bookbinder's board in rich red Kivar 
cover. Files are scuff-resistant and washable. 

Lettering is stamped in gold leaf and the cases make a fit 
companion for the most costly binding. 

Files are reasonably priced—only $4.95 each, postpaid 
(3 for $14., 6 for $24.). Add $1.00 postage per case for orders 
outside U. S. Satisfaction unconditionally guaranteed or 
your money back! Use the coupon for prompt shipment. 
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MATERNAL/FETAL OB-GYN Physician, board 
i MEDICINE certified or eligible, needed 


There are current openings for full- for full time permanent staff 
time faculty in Obstetrics and Gyne- of Neighborhood Health 


cology with special training and TP s 
expertise in Maternal and Fetal Med- Center/HMO. Bilingual capa 


icine. Large clinical service. Active bility in English and Spanish 
basic science and clinical research would be helpful. Employee 
program. Academic rank and salary n ' : 
dependent upon qualifications. If benefits include paid holi- 
interested, please send curriculum days, vacation, education 


yn ancibroliography te: leave, insurance protection 


aiaga D. Anderson, M.D., and a retirement plan. Sub- 


Maternal/Fetal Medicine, mit CV to Jose Maltos, Exec- 


Department of Obstetrics utive Director, El Rio Santa 
and Gynecology 


University of Tennessee College Cruz Neighborhood Health 
of Medicine Center, P.O. Box 1271, Tuc- 
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Memphis, Tennessee 38163 son, Arizona 85702. 


















LSE DETECTION 


, Detects fetal life early in pregancy (9-12 weeks) @ Confirms fetal life throughout preg- 
nancy @ Assesses rate and rhythm of the fetal heart during labor e Pocket size: 

small, light and durable e Stethoscope style headset for privacy and isolation from 
3 background noise e Jack for second headset permits patient or colleague to listen 
© Operates at an ultrasound frequency of 2.25 MHz è Powered by a long- 
life, replaceable battery e Two simple controls: on-off switch and volume. 


Lf NEW POCKET SPEAKER 
IN — P. MODEL SA2 


Compact, battery-powered loudspeaker is a conve- 
nient alternative to the stethoscope headset. 


TRIAL WITHOUT ! wish to order the 


Model FP3A ULTRA- 
OBLIGATION SOUND STETHOSCOPE and/or the Model 


SA2 Speaker. | understand that | may return the units for full credit 
within two weeks after receipt if not fully satisfied. 





[] SEND INFORMATION []BILLME []cHeck ENCLOSED 


PRICES 

NAME Model FP3A: Includes headset, 
case, battery, coupling gel and 
instructions. $395.00 

ADDRESS Model SH3A: Extra headset. 
$ 39.50 

Model SA2: Pocket Speaker. 
CITY STATE ZIP $ 75.00 
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ORTHO ANNOUNCES: 


A toll-free, continuing 
medical education 


service available @OC@E@SS 


24 hours a day, 7 days a week... 


m e Ortho Representative 
high cure rates Gap 
e toll-free 800-633-4560 * 


in only 7 days wee 07 
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One applicatorful of MONISTAT 7 Vaginal Cream, every night 
for only 7 nights, produces significantly high cure rates in pregnantt 
and non-pregnant patients, patients on antibiotics or hormonal 
therapy, and those treated with other medications. After a single 
course of therapy, cured patients remained symptom-free with 
negative cultures throughout the menstrual cycle. 


prompt symptomatic relief 


MONISTAT 7 Vaginal Cream contacts rapidly and intimately with 
infected tissues for prompt relief of symptoms of vulvovaginal candidiasis. 


patient acceptance 


The shorter, simpler course of therapy is convenient, easy to follow, 
easy to use, easy to comply with, and well-accepted by many women. 


TMONISTAT 7 Vaginal Cream may be used in second and third trimester patients. However, in first 
trimester patients, it should only be used when the physician considers it essential to the patient's welfare. 
See Precautions in Prescribing Information. 


Description MONISTAT 7 Vaginal Cream (miconazole nitrate 2%) is a water-miscible, white cream containing as the 
active ingredient, 2% miconazole nitrate, 1-[2, 4-dichloro-B-(2, 4-dichlorobenzyloxy) phenethyl] imidazole nitrate. 
Actions MONISTAT 7 Vaginal Cream exhibits fungicidal activity in vitro against species of the genus Candido. 

The pharmacologic mode of action is unknown. 

Indications MONISTAT 7 Vaginal Cream is indicated for the local treatment of vulvovaginal candidiasis (moniliasis). 
As MONISTAT 7 Vaginal Cream is effective only for candidal vulvovaginitis, the diagnosis should be confirmed by 
KOH smears and/or cultures. Other pathogens commonly associated with vulvovaginitis (Trichomonas and 
Haemophilus vaginalis) should be ruled out by appropriate laboratory methods. 

MONISTAT 7 is effective in both pregnant and non-pregnant women, as well as in women taking oral contraceptives. 
(See Precautions.) 

Contraindications Patients known to be hypersensitive to this drug. 

Precautions General: Discontinue drug if sensitization or irritation is reported during use. Laboratory Tests: If there is a 
lack of response to MONISTAT 7, appropriate microbiological studies should be repeated to confirm the diagnosis and 
rule out other pathogens. 

Pregnancy: Since MONISTAT is absorbed in small amounts from the human vagina, it should be used in the first 
trimester of pregnancy only when the physician considers it essential to the welfare of the patient. Clinical studies, 
during which MONISTAT was used for 14 days, included 209 pregnant patients. Follow-up reports now available in 
117 of these patients reveal no adverse effects or complications attributabie to MONISTAT therapy in infants born to 
these women. 

Adverse reactions During clinical studies with MONISTAT for a 14-day regimen, 39 of the 528 patients (7.4%) 
treated with MONISTAT reported complaints during therapy that were possibly drug-related. Most complaints were 
reported during the first week of therapy. Vulvovaginal burning, itching or irritation occurred in 6.6%, while other 
complaints such as vaginal burning, pelvic cramps, hives, skin rash and headache occurred rarely (each less than 0.2% 
patient incidence). The therapy-related dropout rate was 0.9%. 

Clinical Statistical analysis of randomized clinical trials, conducted to determine the shortest. po, Dose Response Curve 
effective course of therapy with MONISTAT, demonstrates that a regimen of seven or more | 

days has a cure rate equivalent to the 14-day regimen. The graphic representation of this oF 
conclusion plots days of therapy versus cure rates. The solid line represents the mean $ fF 
therapeutic cure rate and the shaded area represents the 95% confidence interval. § 

Dosage and administration One applicatorful is administered intravaginally once daily at 

bedtime for seven days. Course of therapy may be repeated after other pathogens have been 


ruled out by appropriate smears and cultures. a ae ae ge a ee 
Supplied MONISTAT 7 Vaginal Cream is available in 1.66 oz. (47 g) tubes with ORTHO* Daysof Therapy 
Measured-Dose Applicator. MONISTAT Cream (miconazole nitrate 296) is a development of 

Ortho Pharmaceutical Corporation and Janssen Pharmaceutica, Belgium. ORTHO 


ORTHO PHARMACEUTICAL CORPORATION + 
Raritan, New Jersey 08869 * Trademark OJ 581R 
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give a distressed fetus 
a fighting chance. 





You need the information you can get only from 
the Corometrics 112 Fetal Monitor. The 112 uses 
Automatic Directional Doppler ultrasound— 
choosing automatically the reflection that yields 
the most information—to provide the clearest 
FHR signal from a moving fetus. A very unique 
feature. 

Fetal heart rate and variability are also 
measured through conventional ultrasound, ab- 
dominal FECG, spiral electrode or phonotrans- 
ducer. In the abdominal FECG mode, maternal 


heart rate is recorded on demand, replacing FHR. 


Uterine activity is monitored via tocotransducer 
or catheter and strain gauge. 

Data is displayed numerically, traced on a 
non-fade scope and plotted on chart paper. An 
event marker lets you identify important events 
at the touch of a button. 

Let a Corometrics 112 Fetal Monitor help you 
give a distressed fetus a fighting chance. Contact 
Corometrics Medical Systems, Inc., 61 Barnes 
Park Road North, Wallingford, Connecticut, 
U.S.A. 06492, (203) 265-5631. 


D* 


COROMETRICS MEDICAL SYSTEMS, INC. Because new life can't tell you its problems. 
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Be ready to offer your patients 
the special care they need. 





prepare with these 
timely new books 


GYNECOLOGICAL CYTOPATHOLOGY. Edited by 
Matias Jimenez Ayala and Francisco Nogales Ort; with 
14 contributors. Reflecting the work of 16 well-known 
Spanish cytologists, this atlas amply covers sub*ects in 
gynecological cytology and a review of the hormonal, 
bacteriological, and organic aspects of cytodiagnosis. The 
book visually shows you technique, normal cytology 
through various stages of normal, vaginal cytologyduring 
inflammation and cytological studies during pregnancy. 
The excellence of the illustrations gives clear examples of 
cell differentiation plus a good overview of normal and 
pathological cytology. 1978. 285 pages, 569 illussrations 
including 304 in color. Price, $36.50. 


New 4th Edition! DIAGNOSIS AND MANAGEMENT OF 
THE FETUS AND NEONATE AT RISK: A Guide fcr Team 
Care. By S. Gorham Babson, M.D.; Martin L. Pernell, M.D.: 
and Gerda I. Benda, M.D.Thisfourth editioncontinuesits 
emphasis on the team approach to the identification and 
management of the most common problems of ris« for the 
perinate. Expanded coverage includes: 

** management of infants at medium risk 

** techniques of feeding preterm infants of varying 
weights and gestations 

** new chapter on multiple pregnancy 

** the very low birth weight infant. 
October, 1979. Approx. 432 pages, 98 illustratiors. About 
$21.95. 


Call us for more information on these or any other 
fine Mosby references. Dial toll-free (800) 325-4177, 
extension 10; in Missouri, call collect (314) &72-8370, 
extension 10 during our regular business hours. 
A90880 


A New Book! BREAST-FEEDING: A Guide for the 
Medical Profession. By Ruth A. Lawrence, M.D. 
Emphasizing early bonding through breastfeeding, this 
new book provides practical, clinical information to help 
manage the nursing mother and child from conception 
through complete weaning. Divided into two parts, the 
first section contains basic data on lactation (including 
anatomy, physiology, biochemistry and synthesis of 
human milk). Part II covers overall medical management of 
motherand baby during breastfeeding. A helpful appendix 
is also included. September, 1979. 384 pages, 92 
illustrations. Price, $13.95. 

BSP 
Blackwell Scientific Publications 

Mosby is proud to be the exclusive North American 
distributor of these excelient Blackwell Scientific 
Publications: 

A New Book! SPERMATOZOA, ANTIBODIES, AND 
INFERTILITY. Edited by Jack Cohen, D.Sc. and W. F. 
Hendry, Ch.M., F.R.C.S. May, 1979. 224 pages. 35 
illustrations. Price, $27.50. 

New 2nd Edition! HUMAN REPRODUCTIVE 
PHYSIOLOGY. Edited by Rodney P. Shearman, M.D., 
F.R.C.O.G. November, 1979. Approx. 600 pages. 90 
illustrations. About $58.50. 

ESSENTIALS OF FAMILY PLANNING. By Josephine 
Barnes. 1976. 148 pages, 12 illustrations. Price, $5.95. 
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AND NEWBORN 





Oxytocin challenge test for antepartum 


fetal assessment 
Report of a clinical experience 


JOHN F. HUDDLESTON, M.D. 
GAIL SUTLIFF, B.S.N. 

F. EDWARD CARNEY, Jr., M.D. 
CHARLES E. FLOWERS, JR., M.D. 
Birmingham, Alabama 


OCT's were performed 1,209 -imes on 533 fetuses at risk for UPI. OCT interpretation was negative 
for 72% of tests, and there were no fetal deaths within a week following a negative test. Our data 
thus support the concept that the use of the OCT for fetal surveillance most frequently justifies a 
course of nonintervention. Of 89 fetuses with a positive test, 47 were subjectec to the stresses of 
labor with maternal hyperoxygenation and lateral positioning. Twenty of these 47 (4396) tolerated, 
labor without biophysical evidence of distress. Reactivity of the FHR, when present during a positive 
test, Significantly increased the likelihood that a fetus would tolerate labor. The fetal and perinatal 
mortality rates in the patients identified as at risk for UPI ard studied with OCT's were no greater 
than in a comparable group of pregnancies without identifiable risk for UPI and not studied 


with OCT's. (AM. J. OBSTET. GYNECOL. 135:609, 1979.) 


DATA FROM SEVERAL centers!-* have established the 
principles that (1) normal uterine contractions exert 
repetitive hypoxic stresses upon the fetus and (2) a 
fetus with marginal oxygenation will respond to these 
hypoxic stresses with myocardial depression evidenced 
by late decelerations of the fetal heart rate (FHR). 
Hammacher‘ was the first to propose that the response 
of the FHR to induced uterine contractions be studied 
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in fetuses at risk for uteroplacental insufficiency (UPI) 
and that the results be used as a test of antepartum fetal 
status. The small series reported by Hammacher and 
co-workers? was one of several which suggested that the 
response of the FHR was predictive of fetal outcome. 

Ray and associates? utilized a standardized version of 
this test, which they called the oxytocin challenge test 
(OCT), during a blinded study of 66 patients at risk for 
UPI. No fetal deaths-were noted within a week of a test 
showing a normal FHR response (negative OCT), but 
there were 20% fetal deaths and 53% 5-minute Apgar 
scores less than 7 among those fetuses demonstrating 
persisterit late decelerations (positive OCT). 

The OCT has-subsequently been studied by several 
groups, and it has been repeatedly shown that the 
negative test is highly predictive of fetal well-being. A 
recent review’ of these reports notes that, although 
there have been individual case reports of fetal death 
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Fig..1. Clinical use of the oxytocin challenge test. L/S = iec- 
ithin/sphingomyelin; E; = estriol. (From Huddleston, 1 F., 
and Freeman, R. K.: In Bolognese, R. J., and Schwarz, L. H., 
editors: Perinatal Medicine: Management of the High. 3isk 
Fetus and Neonate, Baltimore, 1977, The Williams & Wilkins 
Comipany.) ~ 


occurring within a week of a negative OCT, the crm- 
bined data from 12 large series reveal such a "fà se- 
negative” rate of only 2.2 per 1,000 tested patients. Tae 
authors of these reports have generally considerec :ae 
positive OCT as ominous and have followed var.ous 
management protocols aimed toward early delivery. 
However, the common finding that positive-O T 
fetuses frequently tolerate labor without distress (so- 
called “false-positive” tests) has been disturbing. ‘This 
report details a large experience with the OCT, p- 
ports claims made concerning the safety of the testznd 
the reliability of a negative test, and suggests whict of 
the fetuses with positive tests are more likely to tolerate 
labor. 


Materials and methods 


This series comprises 1,209 OCT's performed upon 
533 consecutive, fetuses (529 gravidas, four set. of 
twins) studied at the University of Alabama Med cal 
Center during the 18-month period from Apri l, 
1974, through September 30, 1975. Seventeen sin- 
gleton fetuses were referred only for testing and v2re 
delivered in area private hospitals. The other £16 
fetuses (96.8%) were of gravidas who attended our 
obstetric complications clinics, were delivered on oar 
inpatient services, and were managed by the faa..ty 
and residents of the Department of Obstetrics and. Gy- 
necology. These 516 represented 10.0% of the 5 :54 
infants delivered on our services during that pericd. 

The indications for testing were those which plzced 
the fetus at risk for UPI. Contraindications incluced 
previous classical cesarean section, known placzzta 
previa, and concern about precipitating prema.ure 
labor. Testing was usually begun at 34 weeks of gesta- 
tion or at such time thereafter when an appropriate 
indication developed. An informed consent was zb- 
tained by the requesting physician.. 
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All tests were performed by a nurse specialist (G. S.) 
in a facility located separate from the delivery unit, but 
close enough for rapid transfer. Physician backup was 
immediately available. No test was part of an induction 
of labor. All tests were interpreted by the senior author 
and results were made immediately available to the 
clinicians. 

The test was conducted as described by Freeman,’ 
except that elevation of the right hip, rather than the 
semi-Fowler position, was used in an attempt to pre- 
vent aortocaval compression. A Corometrics FMS- 
101B (Corometrics Medical Systems, Inc., Wallingford, 
Connecticut) external monitor was used. Baseline uter- 
ine and FHR activities were observed carefully for 10 to 
20 minutes prior to any decision to begin low-dose oxy- 
tocin via infusion pump. Adequate uterine activity was 
defined as three contractions, each lasting at least 40 
seconds, within a 10-minute period. 

If this level of uterine activity was achieved, either 
spontaneously or with oxytocin, and no late decelera- 
tions were noted, the test was interpreted as negative 
and was repeated only after 7 days. In these negative- 
OCT patients, spontaneous labor was awaited or deliv- 
ery was effected at term if the amniotic fluid lecithin/ 
sphingomyelin (L/S) ratio indicated fetal pulmonary 
maturity (2.0 or more). A test was interpreted as posi- 
tive if, in the absence of uterine hyperstimulation, late 
decelerations were associated with most (at least half) of 
the contractions. Suspicious, hyperstimulation, and un- 
satisfactory tests, as defined by Freeman, were consid- 
ered to impart no useful information, prompted no 
clinical intervention, and were repeated the following 
day whenever possible. The pregnancy with a positive 
OCT was managed according to the L/S ratio. If the: 
L/S ratio was 2.0 or more, the patient was delivered. If 
the L/S ratio was less than 2.0, tae patient was hospi- 
talized and serial urinary estriol measurements were 
made. If these measurements were normal, a favorable: 
L/S ratio was awaited. In the absence of a favorable L/S 
ratio, delivery for fetal indications was effected only if 
low or deteriorating estriol values occurred when the 
gravida was hospitalized at bed zest. A diagrammatic 
summary of this management method is given in Fig. 1. 

When a decision to deliver was made, the delivery 
route was predicated on the Bishop? score of the cervix. 
In the absence of contraindications to vaginal delivery, 
induction of labor (amniotomy znd/or oxytocin infu- 
sion) was attempted if the Bishop score was 5 or more. 
Prior to attempted induction, efforts were made to en- 
hance fetal oxygenation (nasal oxygen administration, 
maintenance of the lateral decubitus position, and in- 
travenous hydration). All induction. attempts were 
monitored by internal techniques. 
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For all laboring patients, continuous electronic fetal 
monitoring was used unless delivery was imminent on 
admission. Fetal distress was defined as persistent late 
decelerations, persistent severe variable decelerations, 
or acute, prolonged decelerations.!? Transient distress 
was defined if these ominous FHR patterns resolved 
with maternal hyperoxygenation, lateral decubitus po- 
sitioning, cessation of any oxytocin administration, and 
correction of any hypotension. Persistent distress was 
defined if these efforts at intrauterine resuscitation 
failed and if, as a consequence, immediate delivery was 
effected. 

FHR reactivity in response to fetal movement? was 
not considered in OCT classification or patient man- 
agement during the period of this study, but the oc- 
currence of such movement was noted on the monitor 
record. Without reference to subsequent. clinical 
events, we later reviewed the positive-OCT records for 
FHR reactivity (accelerations of 15 beats per minute 
above baseline FHR)!! coincident with. fetal movement 
and classified them as normal (5 or more accelerations 
per 20 minutes)", marginal (1 to 4 accelerations per 20 
minutes), or absent. . 

The hospital charts of every mother and infant were 
reviewed. Data were analyzed with standard chi-square 
techniques employing Yates' correction; P « 0.05 was 
considered significant. 


Results 


The numbers of patients tested for each indication 
are given in Table I. Multiple indications were present 
in 82 patients. In 895 instances (74%), the gravidas 
were outpatients at the time of the test. 

The distribution of OCT interpretations is given in 
Table II. A mean of 2.3 tests (range 1 to 10) was per- 
formed per fetus. Spontaneous uterine activity was ad- 
equate for interpretation in 86 of the entire 1,209 tests 
(7.1%), but was adequate in 47 of those 262 tests 
(17.9%) performed following an amniocentesis: done 
the same day. In only three instances did spontaneous, 
premature labor (less than 38 weeks) result in delivery 
within 48 hours of a test. In each instance, adequate 
spontaneous uterine activity had been present, and 
thus no oxytocin had been given. In two of the three, 
the birth weight exceeded 2,500 grams. 

For various maternal and/or fetal indications, a total 
of 64 gravidas underwent cesarean section without a 
trial of labor (12.1%). The other 465 patients under- 
went labor, and 441 (94.896) were monitored elec- 
tronically. Of the 24 not monitored, 21 were delivered 
on our services: |! were delivered promptly after arri- 
val; for 10 there was no monitoring equipment avail- 
able. One infant of this latter 10 was meconium stained, 
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Table I. Indications for OCT in 529 patients 


: 
1. Prolenged pregnancy 240 45.4 
2. Chronic hypertension 133 25.1 
3. Acute hypertension 112 21.2 
4. Suspected growth retardation 81 5.9 
5. Elderly gravida 81 5.9 
6. Previous stillbirth 29 5.5 
7. Diabetes, insulin-dependent 24 4.5 
8. Chronic renal disease 19 3.6 
9. Others 12 23 
Multiple indications 82 15.5 





Table II. OCT interpretations in 1,209 tests 


Interpretation % 
Negative ] 867 71.7 4 
Positive 73 0 | d 
Suspicious 190 15.7 
Unsatisfactory 48 4.0 | 22.3 
Hyperstimulation 31 2.6 





Table III. Percentage chance that OCT will 
ultimately become positive 


Ultimately 
Total positive Percentage 


Indication 

l. Diabetes, insulir.- 24 6 25.0 

dependent 
. Chronic renal disease 19 4 21.1 
. Suspected growth 81 5 16.1 

retardation 

Elderly gravida 31 5 16.1 
. Prolonged pregnancy 240 30 12.5 
. Chronic hypertension 138 14 10.5 
. Previous stillbirth 29 3 10.3 
. Acute hypertension 112 9 8.0 


had endotracheal suction only after a 10-minute delay, 
and was the only one of these 24 to receive a 5-minute 
Apgar score less than 7. 

_ There were 321 fetuses delivered within 7 days of a 
negative OCT. There were no fetal deaths in this 
group. Labor occurred in 296 cases and was monitored 
in 279 (94.3%). Fetal distress occurred in 51 of these 
monitored patients, but was persistent in only 22. In 17 
of the 22 (6.196 of those monitored within a week of a 
negative test), the FHR abnormality was persistent late 
decelerations. There were only two of these 279 fetuses 
monitored within a week of a negative OCT (0.7%) for 
whom the 5-minute Apgar score was less than 7. 

Table III defines the chance, for a gravida with a 
given indication, that the OCT ultimately would be- 
come positive. Of the 69 patients with a positive OCT, 
54 (78%) had a L/S ratio of 2.0 or greater and were 
delivered within 24 hours. Fourteen (20%) whose L/S 
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Table IV. Delivery of patients with positive OCT 


Ba 


Cesarean section without labor 22 e 
Allowed trial of monitored labor. 47 8 
No distress 20 £3 
‘Transient distress 8 9 
Persistent distress 18* EE 





*Four of 18 were delivered vaginally. 


Table V. Tolerance of labor when OCT positive 









FHR Total | Allowed No Transient | Per-went 
reactivity | patients | to labor | distress | distress diass 
Normal 28 20 11 3 £ 
Marginal 28 20 9 6 £ 
Absent . 10 7 0 0 7 
Uncertain 3 0 — — — 


Table VI. Perinatal death 





Fetal | Neonatal | Perrctal 

OCT-study patients (N = 516) 

Deaths I 3 Ł 

Rate/1,000 total births 1.9 5.8 7$ 
Non-study patients 72,000 ‘ 

grams (N = 4299) 

Deaths 32 2] . 53 

Rate/1,000 total births 74 49 . 135 





ratio was less than 2.0 were hospitalized at bed 1est, 
urinary estriol excretion was followed, and they ."ere 


delivered (within 9 days) either following spontarxzous ` 


labor or by intervention, usually when the L/S rztio 
became favorable. In two of the 14 hospitalizec »a- 
tients, the OCT reverted to negative. In another tw= of 
these 14 patients, estriol measurements were vers low 
and delivery was effected despite the unfavorable L/S 
ratios; neither infant developed respiratory dismess. 
One patient with two positive tests refused amniccen- 
tesis or admission, maintained strict bed rest at home, 
and was admitted in prodromal labor 12 days afte- her 
initial positive test. She had a Bishop score of 8. vas 
given oxygen and maintained in -ateral recumbe ary, 
and tolerated labor without fetal distress. 

In three of the 22 positive-OCT cases in whict no 
labor was allowed (Table IV), obstetric indications zic- 
tated the delivery route: transverse lie in two and pre- 
vious cesarean section in one. In 19, the operative adi- 
cation was a Bishop score less than 5. Of the 47 pate ats 
(68%) who were allowed to labor, labor occured szon- 
taneously in 12, was induced by amniotomy alore in 
eight, and was induced with oxytocin in 27. Twenty 
(43%) of these 47 tolerated labor without FHR pat-esns 
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of fetal distress; nine (19%) exhibited transient distress” 
patterns; 18 (38%) had persistent distress and 14 of 
these underwent cesarean section. All 47 neonates had 
5-minute Apgar scores of 7 or more. 

Fight of the 69 positive-OCT perinates (11.6%) were 
small for gestational age," whereas 39 of the 464 peri- 
nates (8.4%) without a positive test were so identified 
(x? = 0.41, N.S). Numbers of infants wih 5-minute 
Apgar scores less than 7 did not differ significantly 
whether an OCT was positive or not (two-of 69 versus 
13 of 464, x? = 0.14. N.S). 

The tolerance of the fetus to labor as a function of 
FHR reactivity during a positive OCT is shown in 
Takle V. Assessment of reactivity was possible on the 
tracings of 66 patents. For the reactivity assessments of 
normal and marginal, there was no discernible differ- 
ence in the development of distress during labor. 
Twenty of the 40 (50%) with these assessments toler- 
atec labor without distress and only 11 (28%) man- 
ifested persistent distress. Overall, labor was tolerated 
without persistent distress in 29 of 40 fetuses with 
reactivity present (normal or marginal), whereas labor 
was not tolerated by any of the seven fetuses with ab- 
sent reactivity (x? = 10.4, P < 0.001). Two of the three 
patients with absent reactivity underwent cesarean sec- 
tion without labor and were delivered of infants with 
5-minute Apgar scores less than 7. These two were the 
only perinates with low 5-minute Apgar scores among 
the 59 with positive OCT's. 

Of the 69 positive-OCT patients, the first test was 
positive in 35 (5196). Positive tests were preceded di- 
rect.y by a suspicious OCT in 10 of the other 34 cases 
(29%). In 21 of these 34 (62%), however, at least one of 


the tests antecedent to the positive OCT was suspicious. 


Thus, a positive test was ultimately found in only this 
21 (14%) of the 155 suspicious tests which were re- 
peated. 

There were four perinatal deaths in this study: one 
feta. and three neonatal. The fetal loss occurred in a 
woman with chronic hypertension who noted cessation 
of fetal movement 10 days after a negative OCT and 3 
days after she failed to keep her weekly OCT appoint- 
mert. Two of the neonatal deaths occurred in severely 
asphyxiated infants whose pathologic intrapartum 
FHR patterns were appreciated too late for their emer- 


'gency cesarean sections to be of benefit. The other 


neonatal death was in the case of a severely hyperten- 
sive woman whose infant died of hyaline membrane 
disease and sepsis 4 days after the spontaneous labor 
and delivery of 2 1,900 gram, premature infant with 
good Apgar scores. This infant was the only one in the 
study with severe respiratory distress. 

A mortality rate comparison made between the 516 
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*OCT-study perinates delivered or. our service and the 
4299 non-study perinates delivered during the time 
period and weighing more than 2,000 grams is pre- 
sented in Table VI. Non-study group infants weighing 
2,000 grams or less were excluded from the compari- 
son because the fetuses identified as at risk for UPI 
(OCT group) generally were not entered into that 
group until 34 weeks, at which time the average fetal 


weight is about 2,000 grams.” Despite the apparent | 


numerical improvement in both fetal and perinatal 
mortality rates of those perinates in the OCT group, 
when compared to the non-OCT group, neither com- 
parison proved statistically significant (X? = 1.32, x? = 
0.58, respectively, N.S.). i 


Comment 


Antepartum fetal assessment is an important aspect 
of the management of pregnancies at risk for UPI. Ma- 
ternal urinary estriol excretion has been the most 
commonly used test for such assessment, although its 
interpretation frequently is confounded by a variety of 
clinical and methodologic problems. This test is fre- 
quently unavailable at irregular times and/or in remote 
areas. Moreover, considerable time is required to col- 
lect and analyze the samples. Thus, the value of urinary 
estriol determinations is reduced in those situations 
where rapid assessment is desirable. Serum or plasma 
estriol analysis, while overcoming collection problems, 
still requires constant availability of sophisticated lab- 
oratory facilities and time-consuming serial determi- 
nations for trend analysis. By contrast, the OCT has the 
advantages of widespread availability, speed of proce- 
dure, and ease of interpretation. It can be performed 
with standard fetal-monitoring equipment and by any- 
one trained in such techniques, provided that immedi- 
ate medical backup is available. The data in this report 
suggest that a definitive OCT interpretation—negative 
or positive—is possible for more than three fourths of 
tests. In addition, the very low false-negative rate for 
tests performed only weekly compares the OCT favor- 
ably to tests, such as estriol determinations, which must 
be performed more frequently. 

The absence of OCT-related premature labor in this 
study attests to the safety of the test and emphasizes the 
importance of observing baseline uterine activity be- 
fore adding oxytocin. Since obtaining a safe and inter- 
pretable OCT requires constant attention by the testing 
person, we feel that this person should be free of other 
clinical responsibilities during this time. Therefore, it is 
preferable to separate the OCT facility from the ac- 


tivities of the labor and delivery unit. Such a separation. 


was probably instrumental in our obtaining such a low 
percentage of unsatisfactory tests. 
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Although the weekly test interval originally was cho- 
sen arbitrarily, our data support its continued use. 
However, the single fetal death occurring 10 days after 
a negative OCT in our series suggests that a 7-day 
interval is nearly maximal. Other recent case reports 


‘challenge the validity of even a 7-day interval.? Our 


finding persistent fetal distress in 7.9% of patients 
laboring within a week of a negative test emphasizes 
that continuous fetal monitoring must be performed 
on all laboring patients at risk for UPI, even though 
recent OCT results may have been reassuring. 

Although the chance is small that a suspicious OCT 
will become positive when repeated,'* many positive 
tests are preceded by one that is suspicious. It follows 
that one must carefully interpret a test which, if nega- 
tive, is to be relied upon as an indicator of fetal well- 
being for 7 subsequent days. However, our data also 
indicate that it is safe to delay intervention while re- 
peating suspicious, hyperstimulation, and unsatisfac- 
tory tests on a daily basis. 

In our retrospective analysis of FHR reactivity, we 
confirmed the previous observation" that a positive 
OCT with absent FHR reactivity portends a high 
chance of persistent intrapartum distress. Such find- 
ings probably contraindicate an attempt at labor in- 
duction. Since no oxytocin was required for nearly one 
fifth of tests dore following amniocentesis, an alterna- 
tive means of stressed FHR testing might be available 
for those patients with contraindications to oxytocin 
administration, but for whom amniocentesis is in- 
dicated. 

Aubry and Pennington? have reported that it is pos- 
sible in early pregnancy to identify the 20% of preg- 
nancies which eventually will produce 53% of the peri- 
natal deaths. In the present study, we performed 
OCT’s on the 10% identified to be at highest risk for 
UPI and pursued a uniform policy of patient manage- 
ment -based upon the test interpretations. Since this 
study was not controlled, we cannot be certain that this 
identified 1096 included most of those destined to re- 
sult in perinatal losses. We have shown, however, that a 
system of surveillance relying principally upon the 
OCT is associated with fetal and perinatal mortality 
rates, in the group at risk for UPI, which are at least no 
greater than rates found in the neonates weighing 
more than 2,000 grams who were not considered at 
such high risk. Since three of the four perinatal deaths 
in this study can be classified as preventable, it is possi- 
ble that the system is capable of producing even more 
favorable results. It is unreasonable, however, to expect 
a test based upon an evaluation of fetal oxygenation to 
be able to predict all perinatal death. Acute antepartum 
events such as abruptio placentae, intrapartum catas- 
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trophes such as umbilical cord prolapse, and neonstal 
problems such as those associated with premmt-mity 
likely will not be predictable on the basis of O Z7 re- 
sults. l 

Finally, we confirm that the primary value » the 
OCT is in the negative test. When repeated weekly, 
negative tests allow confidence in a policy of noaiaer- 
vention, even for those very high-risk pregnarzi23 in 
which the fear of fetal jeopardy might provoze un- 
necessary intervention. Positive tests, at least wren 
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Fetal baseline heart rate variability estimation 


I. Comparison of clinical and stochastic 


quantification techniques 


LUIS ESCARCENA, M.S, 
R. D. MCKINNEY, M.S. 
RICHARD DEPP, M.D. 
Chicage, Illinois 


Baseline fetal heart rate variability is an important parameter in the evaluation of fetal status during 
the intrapartum period. Prior descriptions of variability have largely been either visual-subjective or 
stochastic in nature. Unfortunately, correlation between the two has not been substantiated. Sample 
heart rate tracings were evaluated for variability by a panel of nine experts. Interobserver agreement 
in the evaluation of variability was high; correlation between visual subjective and stochastic 
methods was low. The implications are discussed. (AM. J. OBSTET. GYNECOL. 135:615, 1979.) 


IN RECENT years, clinical evaluations of fetal status by 
continuous electronic monitoring in labor has been 
based, to some extent, upon assessment of baseline 
variability patterns observed in the fetal heart rate trac- 
ing. As a result of the apparent diagnostic value of 
variability, efforts have been made to quantitate and 
describe variability either by visual-subjective means'~3 
or by numerical (computer-derived) estimates.’ Visual 
subjective estimates have evaluated the magnitude and 
frequency of long-term oscillations. Computer-derived 
numerical estimates have largely depended upon sto- 
chastic processes of which the interval (II) and differ- 
ential (DI) indexes. of Yeh and colleagues? are promi- 
nent examples. Similar techniques have been employed 
by others.’® !! Verifications of such procedures in most 
instances has been restricted to comparing the com- 
puted variability estimates with other fetal or neonatal 
data such as Apgar score, umbilical cord blood gas 
analysis, and the influence of drugs administered to the 
mother.* 5 Unfortunately, there has been no attempt to 
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correlate the computed variability indexes (Yeh) with 
the stibjective evaluation of variability (Hon): Thus the 
possibility exists, although variability may in fact have 
clinical significance when interpreted visually, that the 
stochastic estimation may or may not measure the same 
variable. If clinical and stochastic interpretations de- 
scribe similar phenomena found in the heart rate trac- 
ings, the respective estimates should correlate well.’ 
We proceeded in this study with three objectives in 
mind::(l) to design a scheme to score the visual in- 
terpretation of the heart rate tracing for variability con- 
tent, (2) to determine the extent of agreement among 
different physicians using a proposed scoring system, 
and (3) to compare the visually scored tracings and the 
computed variability estimates. In this paper stochastic 
variability estimators were used. A future report will 
present the results of numerical evaluations based 
upon spectral analysis of the heart rate function. 


Methods 


The sample data were collected from a wide field of 
fetal heart rate (FHR) variability tvpes. Twelve patients 
with gestational ages ranging from 37 to 42 weeks (nul- 
liparous and multiparous) were monitored during late 
labor. A five-minute Apgar score of 3 or more was 
observed in all newborn infants. Of the 12 mothers; all 
but one received epidural anesthesia prior to the re- 
cording session. No attempt was made to insure consis- 
tency of baseline heart rate, associated pattern severity 
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Table I. Short-term variability (STV) and long-er 
variability (LTV) clinical score rankings ranging fom 
1 through 5 of 12 fetal heart rate tracings 













Short-term Long-term 
variability ranking variability rank vng 


PIER EAE Pans PCER 





4 1 
6 3 2 4 5 
2 5 2 8 3 4 £i 
1 6 2 4 3 6 
1 5 2 1: 5 2 6 1 
2 4 2 6 1 8 4 
5 4 7 7 2 
1 8 8 1l 8 
1 4 4 9 2 6 I 
4 4 1 10 I 5 3 
6 3 CuO doom d 
5 4 i$ 1 8 


Each column represents a ranking based upon varia» lity 
content and each row represents the tracing evaluated. The 
number of physicians agreeing on variability conterz “on a 
particular tracing is shown in the respective column. 


or type, gestational age, birth weight, or Apgarsccre: 
" The sole objective was to evaluate and correlate = mm- 
ber of baseline heart rate variability patterns, regard- 
less of other variables by clinical and stochastic meats. 
Upon the rupture of the amniotic membrane , “szal 
electrocardiograms were obtained using a spirzi 2 ec- 
trode applied to the scalp of the fetus. Fetal eectro- 
cardiograms and intrauterine pressures were recorded 
by means of a clinical fetal monitor (Hewlett-P:czard 
8030-A) and an analog magnetic tape recorder (3zn- 
born 2000). The average recording session apprcac hed 


30 minutes in duration with the longest session ating ' 


slightly longer than two hours. 

With respect to the fetal electrocardiogram, -am 
pling frequency of 1,000 Hz (resolution of +0. mzec) 
was employed along with a digital R-wave de ection 
algorithm. Maximum and minimum base wictks of 
candidate R-waves were monitored to reduce zrtizact 
interference, The reference point for each card.ac 
cycle was taken to be the minimum derivative 51 the 
R-wave. The reduced data format consisted of iles of 
fetal heart period data stored on digital magnetÈ pe. 
The reciprocals of successive R-R intervals expressed in 
units of beats per minute (BPM) constituted th: “HR 
function. . . 

One fetal heart rate tracing was obtained fc- 23ch 
fetus. Four-minute strips of FHR baseline were se- 
lected for submission to a panel of nine expertsir the 
field. These baseline samples were obtained. trom 
monitor strips before the occurrence of decele-a ions 
and in the period between contractions. The bour- 
minute strips were reproduced on standard moakor 
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paper at a paper speed of 8 cm per minute, scale 30 to 
210 3PM. Each of the members of the panel of nine 
experts quantitated the variability blinded from the 
remaining eight as well as from the stochastic analysis. 
The panel was instructed to evaluate long- and short- 
term variability separately? Absence (no irregularity) 
and marked variability were ranked 1 and 5, respec- 
tively. Nórrial (average) variability was represented by 
a value of 3; rankings of 2 and 4 were assigned to 
intermediate levels. They were also. instructed to 
evaluate the first two minutes and the total four-minute 
strip. The results of the first two minütes were used in 
this study. 

Visual examination of R-R intervals revealed that 
some FHR epochs contained either árrhyth mias or ar- 
tifactual R-R interval measurements. In these in- 
stances, pairs of adjacent R-R intervals were observed 
where (1) their summed duration was approximately 
twice the running average of intervals, and (2) the 
longer interval of the pair was at least three times as 
large as the shorter. In an effort to determine the pres- 
ence of arrhythmia and artifact, all R-R interval data 
were visually scanned. 

At the present time, the ihierde pendens of serial 
R-R intervals is unknown. Therefore, the authors 
identified three possible alternate techniques to handle 
these: arrhythmias or artifactual intervals. They are: 
(1) eliminate them from consideration, (2) replace 
them with linearly interpolated values, or (3) incorpo- 
rate them into the analysis. The latter two choices were 
both chosen for comparison. 

In the process of interpolation, cardiac interval pairs 
exhibiting arrhythmic or artifactual influence were re- 
placed by linearly interpolated values as follows. Con- 
sider four consecutive intervals: 


(R-R):-2, (R-R)., (R-R), and (R-R)ii. 


Arrliythmic or artifactual measurements consisted of 
pairs of intervals (R-R)..; and (R-R), where: 


(R-R)-: + (R-R = 2 m (R-R);, 


and where one of the following: : 


(R-R)., = 8 (R-R),, or (R-R), = 3 (R-R)., held. 


Interpolation consisted of substituting: 


(R-R)i-2 + [(R-R),; — (R-R)i-2]/3 for (R-R)i-1 and 
replacing (R-R), with (R-R)i.; + 2 [ (R-R)i., ~ (R-R)i91/3. 


Both (R-R).., and (R-R) were rounded to the nearest 
millisecond when interpolation was used. 

Computed variability estimators used in this study 
included: (1) the standard deviation of R-R interval 
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5 X + 1.44, R=a@.61, UNCORRECTED R-R DATA 
.84 X + 1.63, R=0.47, INTERPOLATED R-R DATA 





4.3 8.0 12.8 16.0 20.0 24.0 28.0 32.0 36.0 48.8 


STANDARD DEVIATION OF R-R INTERVAL DATA C2 MIN EPOCH> 


Fig. 1. The standard deviation of R-R interval data computed over a time epoch of 2 minutes for 
each is plotted on the abscissa. Long-term variability (LTV) score zverages computed from the 
physician rankings are presented on the ordinate. Uncorrected and corrected R-R interval data 


regression results are shown. 


data," (2) the interval index (estimate of long-term 
variability), and (3) the differential index (estimate of 
short-term variability).* Since the clinical evaluations 
were for the entire two minutes of FHR data, the vari- 
ability estimates were computed over the same two- 
minute period. We also computed the stochastic indexes 
(DI and IJ) for the first 30 seconds of each epoch to be 
consistent wich the previous work of Yeh and’ col- 
leagues.“ To evaluate the effects of arrhythmia upon 
the numerical estimates, we performed both two-min- 
ute and thirty-second period calculations on interpo- 
lated and uncorrected R-R data. 

Cohen’s kappa,” expanded for several raters, was 
used to measure the level of agreement among the 
physicians. This statistic is a measure of overall agree- 
ment among the physicians and is given by: 


k = (P —RJ/(1 — Py) 


The value of P is considered to be the average prob- 
ability that two randomly selected physicians will agree 
while P; is a measure of agreement among the physi- 
cians if rankings were made randomly. Thus, k in- 
cludes the observed agreement ofall pairs of physicians 
(P) and is corrected by the observed agreement due to 
chance (P,). With respect to relating clinical score aver- 
ages and computed variability estimates, linear regres- 
sion techniques were employed. 


Results 
Table I is a presentation of the variability rankings 
made by the physicians. Tracing number is displayed 


vertically and variability levels are shown horizontally. 
The number of physicians who agreed in short-term 
variability or long-term variability score for the same 
tracing is indicated. Collectively, the 12 tracings pro- 
vide a good cross-section of variability levels in both 
STV and LTV. A trend is apparent in that in most 
instances similar scores (+1 unit) were assigned to STV 
and LTV for the same tracing. One physician was un- 
able to rank Tracing 6 and other physicians indicated 
that evaluation of that tracing was difficult. Thus, for 
all calculations, Tracing 6 was excluded. 

To assess the level of agreement among the physi- 
cians, Cohen’s xappa (k) was computed. Short- and 
long-term variability estimates for k, standard error 
(SE) of k, and the standard normal variate z are given 
in Table II. For both variability types, the physicians 
were found to be in good agreement (P « 0.001). The 
normal variate íz) for STV is smaller than the LTV 
normal variate which may indicate that the physicians 
were in better agreement with respect to LTV. 

Using a two-minute epoch of data, the sample stan- 
dard deviation of the R-R intervals was computed twice 
for each of the 11 tracings. The first set of values em- 
ployed R-R interval data uncorrected for arrhythmia 
and artifact. For the second set of standard deviations, 
arrhythmic and artifactual interval measurements were 
removed by interpolation. The regression of the stan- 
dard deviations and LTV clinical score averages’ are 
shown in Fig. 1. Correlation coefficients of 0.47 
(n = 11, d.f. 9, t = 1.597, 0.05 < P < 0.10) and 0.61 
(n — 11, d.f. 9, t = 2.309, 0.01 < P < 0.25) were ob- 
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O Y=7.85 X + 2.03, R«3.44, UNCORRECTED R-R DATA 
w Y=-8.78 X + 2.51, E--0.03, INTERPOLATED R-R DATA 


15.0 30.80 45.0 3&.0 75.0 90.0 105.0 ,20.0 135.0 158.8 


INTERVAL INDEX X 1808 (30 SEC EPOCH) 


Fig. 2. The abscissa. represents the inter al mdex computed over a tim2 epoch of 30 seconds and 
multiplied by 1,000. The ordinate represer ts long-term variability (LTV) score averages. Linear 
regression results are shown for both unco-rected.and interpolated R-R data. 






LTV CLINICAL SCORE ‘AVERAGES 
oe 


O Y=19.95 X + 1.40, B-0.61, UNCORRECTED R-R DATA 
s Y=18.2! X + 1.65 R=@.46, INTERPOLATED R-R DATA 





10.0 20.0 38.€ -9.0 50.0 58.0 70.0 80.9 98.8 190.0 


INTERVAL INDEX X 1080 (2 MIN EPOCH> 


Fig. 3. The interval index is plotted vess ong-term variability as in Fig. 2 except that the time 
epoch used to compute the interval index ~aue was expanded to two minutes. 


tained for the interpolated and uncorrected RA, re- 
spectively. l i 
To compare LTV clinical score averages with tae in- 
_ terval index of Yeh and colleagues,? II was comoured 
over two time epochs. One was at the end of 30 se=cu-ds 
(Fig. 2) and the other was calculated at the end of -he 
two-minute period used for clinical scoring (Fig. =). For 
both epochs, II was computed for the interpolazed as 
well as the uncorrected R-R interval data. In me 30 
second epoch (Fig. 2), LTV score averages and I val- 
ues computed by using uncorrected R-R data prcdvced 
a correlation coefficient of 0.44 (n=11, cf 9, 


t= 1.470, 0.05 « P « 0.10). When interpolated data 
was used over the same time period, the correlation 
coefficient dropped to —0.03 (n = 11, d.f. 9, t = 0.090, , 
P20.4. Expanding the R-R interval epoch to two 
minutes improved apparent agreement between LTV 
score averages and II values. As is shown in Fig. 3, the 
correlation 'coe£icient for LTV and II using uncor- 
rected R-R data was 0.81 (n= 11, d.f. 9, t = 2.309, 
0.01 « P « 0.025) while the regression using interpo- 
lated data resulted in a correlation coefficient of 0.46 
n= 11, d.f. 9, t= 1.554, 0.05 < P < 0.10). 

Regression analysis of short-term variability clinical 
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O Y=-5.95 X + 2.30, Rs-0.40, UNCORRECTED R-R DATA 
s Ya-9.27 X + 2.29, R2-0.29, INTERPOLATED R-R DATA 





15.0 30.0 45,0 60.0 75.8 90.0 105.0 120.0 135.8 150.8 


DIFFERENTIAL INDEX X 1000 (CLINICAL LTV $ 2.0, 38 SEC EPOCH) 


Fig. 4. Those tracings which had long-term variability (LTV) clinical score averages of 2 or below 
were selected and considered te have reduced LTV content. The tracings selected were evaluated 
using the differential index computed over a time epoch of 30 seconds. The abscissa corresponds to 
the differential index values multiplied by 1,000 while the short-term variability (STV) clinical score 
averages represent the ordinate values. Linear regression results using urcorrected and interpolated 


R-R data are presented. 


m Y«—24.07 X 


STV CLINICAL SCORE AVERAGES 


CI Ys-13.98 X + 2.48, R=~@.46, UNCORRECTED R-R DATA 
+ 2.58, R=-@.36, INTERPOLATED R-R DATA 





18.8 20.0 30.0 40.0 590.9 00.0 70.0 68.@ 96.8 100.0 


DIFFERENTIAL INDEX X 1808 (CLINICAL LTV $ 2.0, 120 SEC EPOCH) 


Fig. 5. The same computation as performed for Fig. 4 is shown with the exception that the time 
epoch used to compute the differential index has been expanded to two minutes. 


score averages with DI values was then performed. As 
before, both 30 second and two-minute epochs were 
used. Further, the effects of interpolated and uncor- 
rected R-R data upon the regression were studied. 
Correlation coefficients were found to be small. The 
largest value observed was 0.27; this occurred when DI 
values of interpclated R-R data over a two-minute pe- 
riod were compared to the STV score averages. The 
remaining coefficients were in the range of +0.1. 


Because of the small correlation for STV score aver- 
ages and DI values, we attempted to exclude any pos- 
sible bias introduced by LTV. To do this, we selected 
those tracings whose average score for L'TV was 2 or 
less and correlated the associated STV score averages 
with the DI values. The correlation included both in- 
terpolated and uncorrected R-R data as well as 30 sec- 
ond (Fig. 4) and two-minute (Fig. 5) heart period 
epochs. As is shown in Figs. 4 and 5, correlation co- 
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Table II. Level of agreement among the physician? 
scores for short- and long-term variability 





Short-term 
variability 


Long-tern. 
variabilit- 





Cohen's kappa (k) 


0.1860 0.3016 
Standard error of k 0.0423 0.0440 
Standard normal variate (z) 4.3972 6.3545 
Agreement Good Good. 
' {P s 0.001)  (P:0.001) 





Each tracing presented consisted of a 2 minute epoch of 
heart rate data. - 


efficients between DI values and STV score averzzes 
increased by using only those tracings which had kow 
LTV scores. 


Comment 


If visual assessment of variability has clinical sig- 
nificance, there should be agreement among experts in 
evaluating identical monitor strips. Although the v.snal 
evaluation of variability is undoubtedly subjective the 
high degree of observer agreement on variability con- 
tent for both LTV and STV indicates that a spezfic 
variability pattern which is visually recognized does 
exist and is evaluated in similar fashion even thogh 
the panel of experts are from geographic extremes. 


In a similar context, computed numerical estirztes | 


of variability, if they are to have relevance to cl nical 
experience, should agree with visual clinical estimates. 
Numerical estimates with poor correlation would hen 


either reflect events not previously evaluated clirizally . 


and have possible clinical significance or have no cini- 
cal significance. Numerical estima:es of variability pro- 
posed to date have been stochastic in nature. Such 
estimates assume basically that serial R-R intervals are 
random and not linked serially by a number of bizlogic 
factors. 

In this study, stochastic estimates of variabili did 
not correlate well with clinical estimates. This was par- 
ticularly true in the case of the DI which has been 
proposed as an estimate of short-term variabili" * In 
this study, the correlation between STV and DI is best 
in those tracings in which the LTV is absent or ‘ow, If 
one considers that the differences between consecutive 
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intervals which form the basis of the DI measurement 
are composed of both the short- and long-term varia- 
tion in heart period, the low correlation might be ex- 
plained. 

The best resu:ts were obtained when the standard 
deviation and H values were compared to the clinical 
score averages of L'TV. The division of the standard 
deviation by the mean heart period to produce the II 
values did not improve the observed correlation co- 
efficients. Since the tracings used in this report had 
stable basal heart rates, we did not study the effect of 
changing mean heart rate upon the correlation co- 
efficients drawn between stochastic estimators and clin- 
ical score averages. Further, in the majority of the 
cases, the interpolation of the R-R data did not improve 
the correlation coefficients. Such lack of improvement 
indicates that additional work may be needed to de- 
termine interpo.ation is necessary and/or sufficient for 
accurate numerical. variability estimation. 

Although low correlation values were observed in 
most instances, this does not necessarily imply that the 
indexes do not provide diagnostic information. Per- 
haps, the stochastic indexes reflect information about 
physiologic variables that are not apparent to the phy- 
sician. However, a numerical expression which accu- 
rately reflects the clinical interpretation of heart rate 
variability is needed. 

It appears from our study that the clinical interpre- 
tation of variability encompasses different information 
than is found in the stochastic estimators. With the ex- 
ception of the differential index, the stochastic esti- 
mators used ir this report do not reflect the temporal 
placement of zonsecutive R-R interval order in their 
computation, Thus, it is our conclusion that techniques 
which can describe accurately time-dependent phe- 
nomenon suchas heart rate variability must be pursued. 


The authors wish to express their appreciation to 
Steve Caritis, Roger K. Freeman, Harvey Gabert, 
Frank Miller, J. T. Parer, Barry Schifrin, Robert Sokol, 
and Kent Ueland, who served on the panel to evaluate 
baseline variability. The “ninth” expert was Dr. Rich- 
ard Depp. 
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Twenty-one premature infants of less than 36 w2d-s' gestational age at the time of initial study were 


tested sequentially with auditory BSER and the -e3.its obtained were compared to those in 30 


normal term infants and 30 normal adults. The ats3zy of the wave | response decreases 
progressively from a mean of 2.75 + 0.68 msec a. 21 weeks to 1.53 + 0.14 msec in adults; wave V 
latency decreases from a mean of 8.77 + 0.38 msez at 31 weeks to 5.56 + 0.20 msec in adults. 
There is a differential maturation between peripaeca conduction represented by wave | latency as 
compared to central conduction represented byth= wave | to wave V latency period. The presence 
of waves II, IV, and ‘combined IV and V varies zs = function of age when testing parameters are 
constant. The BSER to auditory stimuli is a feazib e testing method for objectively evaluating 
neonatal nervous system function. (AM. J. Oss-E- GYNECOL. 135:622, 1979.) 


HEARING LOSS is found in neonates subjectec w a 
variety of perinatal insults." * Over 30 years ago V ir dle 
and Becker? observed disturbed hearing in asphy-icsed 
guinea pigs. Subsequent work by Myers! in the sattva- 
man primate revealed the auditory pathway -o be 
among the most sensitive anatomic indicators of y a-.ial 
intrauterine asphyxia. Anatomical correlates m the 
human have been demonstrated in the cochEa by 
Hall.? His work followed the demonstration by atazrs 
that bilateral, high-frequency, sensorineural h-a- ng 
loss was more common in asphyxiated infans.* In 
human subjects both kernicterus and viral infectons 
may have a hearing loss pattern similar to that Je- 
scribed by Fisch in cerebral palsy victims.” 9 7 
Auditory event-r-lzted, 
summed, electroencephalographic responses ʻo au- 
ditory stimuli. Although a considerable body of irfor- 
mation exists describing neonatal cortical evokec re- 
sponses, very little is known of the brainstem Compo- 
nents in human beings, expecially infants. Unlzce the 


evoked potentials are 
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cortical response, the brain stem-evoked response 
(BSER) to auditory stimuli is not significantly affected 
by state of consciousness, drugs, and a variety of en- 
vironmental factors including other sensory inputs to 
the cortex.? Jewett, is credited with defining the physi- 
ology represented by the wave forms generated in 
BSEK.* This is summarized in Fig. 1. | 
The auditory stimulus is transmitted through the 
outer and middle ear apparatus to the hair cells of the 
organ of Corti in the cochlea. The cochlear branch of 
the auditory nerve carries the signal, which then passes 
through a variety of brain stem nuclei. Considerable 
cross:ng over occurs in pathways at the cochlear nucleus 
and above. Practically, for analysis of the BSER, the 
synapses occur sequentially at the cochlear nucleus, the’ 
supe-ior olivary complex, the nuclei of the lateral lem- 
niscus, and the inferior colliculus. The signals then as- 
cend through the medial geniculate body to the cortex 
in the region of the superior temporal gyrus. Jewett 
classified the evoked responses recorded from the . 
brain stem as “far-field” as opposed to the cortical or 
“near-field” responses. oe he 
The BSER is. attractive as an investigative test be- 
cause it is not dependent on level of consciousness or 
affected by drugs and has excellent anatomic correla- 
tions described in both human and nonhuman spe- 
cies. !' The BSER can be improved by slowing the 
repetition rate of the stimuli and/or increasing the 
sound pressure level. The functional maturation of the 
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BSER to auditory stimuli could potentially provide a 
valuable method for studying factors affecting the ner- 
vous system development in both experimental animals 
and human neonates, This study presents our prelimi- 
nary normative data demonstrating the feasibility of 
this technique in the neonate along with some clinical 
observation. l 


Materials and methods 


Thirty newborn infants with Apgar scores of 7 or 
greater at 5 minutes, of gestational age between 38 and 
42 weeks by Dubowitz scores, and with birth weights 
greater than 2,500 grams were included in the normal 


term group. None of the infants was subjected to trau- 


matic vaginal delivery, prolonged rupture of the mem- 
branes (over 12 hours), evidence of maternal or fetal 
infection, or other antepartum complications. 

Twenty-one infants of less than 36 weeks’ gestational 
age at the time of initial testing were studied sequen- 
tially. The infant’s gestational age was determined by 
Dubowitz score. No infants with congenital malforma- 
tions were included. None of the study subjects had 
prolonged caloric deprivation, seizures, evidence of in- 
tracranial hernorrhage, severe infection, excessive hy- 
perbilirubinemia, or a positive family history of deaf- 
ness. Most weighed less than 1,500 grams at birth. The 
infants were relatively healthy at tne time of testing and 
demonstrating progressive improvement in clinical and 
blood gas status. None was on a respirator at the time of 
testing. All the subjects were discharged in satisfactory 
condition from the newborn intensive-care unit. The 
subjects were usually studied within 3 days of birth or 
when clinically stable. Infants were followed with 
weekly auditory BSER thereafter until discharged 
from the newborn intensive-care unit. Each infant was: 
studied with an average of 4 to 5 tests. Table I lists the 
etiologic factars in the genesis of the infants’ pre- 
maturity. Thirty clinically normal adult volunteers 
without apparent central nervous system pathology or 
hearing loss formed the adult control group. 

The infant groups were tested either in the Sensory 
Testing Laboratory, an IAC Sound Suite, or the new- 
born intensive-care unit. The adults were tested in the 
sound suite. 

Three Grass electrodes, silver discs, were attached at 
the vertex(C,) and mastoids with Grass electrode 
cream. The electrical potential was recorded between 
C, and one mastoid, the other mastoid serving as a 
ground. The responses were amplified by 10°, filtered 
from 100 to 3,000 Hz, and averaged by a Fabritek 1052 
signal-averaging computer, The epoch duration was 
12.8 msec, with 256 data points resclved. From 2,048 to 
8,192 stimuli were averaged to elicit a response. Con- 
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it 


ADULT 
2msec 


fnJyicOcomo-E 


Fig. 1. Anatomical correlates of BSER wave forms. I, auditory 
nerve (eighth); //, cochlear nuclei (pons); HI, superior olivary 
complex :pons); /V, lateral lemniscus; V, inferior colliculus 


(midbrain); VI, medial geniculate (thalamus). 


Table I. Major etiologic factor in delivery of 
premature infants* 


Premature rupture of membranes 12 
Premature labor 6 
Abruptio placentae 5 
Twins 6 


*All infants were appropriate for gestational age by gesta- 
tional history and Dubowitz score. There was more than one 
major etiologic factor in some cases. 


tinuous output was monitored on the computer oscil- 
loscope and a hard-copy output produced by an on-line 
Hewlett-Packard 7015A X-Y recorder. 

Acoustic signals were clicks generated by a 0.1 msec 
square wave pulse from a Grass SD 9 generator 
through an attenuator to a set of TDH 49 earphones. 
The click generator triggered the computer to examine 
the designated epoch. The stimuli were presented 
binaurally at 65 dB sensation level at 8 to 12 stimuli per 
second. Wave form latencies were calculated from the 
appropriate points on the wave form identified on the 
printout of the X-Y plotter. 

Duplicate tests were conducted in all cases. The 
waves I through V were subjected to comparison and 
evaluation. i 


Results 


Latency. The results of latency determinations by 
gestational age are displayed in Table II. The mean 
latency and standard deviation at 31 weeks of waves, I, 
IIl, and V are 2.75 = 0.68, 6.40 = 0.89, and 8.77 + 
0.38 msec, respectively. The latencies become progres- 
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Fig. 2. BSER wave forms by gestational age. 


sively shorter until at 37 weeks the respective later cies 
of waves I, HI, and V are 1.71 + ys 18, 4.52 +0..& and 

7.83 + 0.48 msec. 

The mean latencies and standard dde aferm 
control infants are 1.64 + 0.18, 4.43 x 0.24, and 
6.74 + 0.22 msec for waves, I, III, and V. ` 

Adultlatencies ofcomparablewavesare wave [ 1.53 + 
0.14; wave JII, 3.63 + 0.18; wave V, 5. 56 + 02C- 

A comparable reduction of latency duratiom may be 
observed in those individuals having a IV-V cor-plex. 
The latency in infants at $1 weeks is 8.85 + 1.€ rapidly 
decreasing to 7.04 + 0.143 at term and to 5.13 = 0.28 
in adults. l 
Fig. 2 demonstrates the scatter of individaa. nea- 
sures and the relatively rapid latency reductior it wave 
I as a function of gestational z age as compared 1c waves 
III and V. Note the variability of the latency EA "zve V 
at various gestational ages. 
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Table II. BSER wave latencies* 





31 : i 
Msec 2.75 6.40 8.77 8.81 
S.D. 0.68 0.89 0.38 0.96 
Na. 4 5 2 4 
32 
Msec . 2.28 5.26 8.04 7.80 
S.D. 0. 43 0.39 0.69 0.69 
No. 10 10 7 10 
33 
- Msec 2.02 4.97 7.62 7.51 
S.D. 0.39 0.54 0.47 0.54 
No. ^ 8 8 7 8 
34 - 
Msec 1.98 4.96 7.51 7.5] 
S.D. 0.29 0.27 0.28 0.40 
No. 13 13 8 13 
35 . . 
Msec. 1.87 4.77 7.52 7.92 
S.D. 0.23 0.31 0.42 0,52 
No. UU 17 6 17 
36 
Msec 1.87 4.67 7,28 7.22 
S.D. 0.27 0.33 0.45 0.47 
No. 14 14 11 14 
37 
Msec 1.7] 4.52 7.33 7.11 
S.D. 0.18 0.18 0.48 0.57 
| Nó. 8 8 6 8 
Term controls 
Msec 1.64 4.49 6.74 6.81 
S.D. 0.18 0.24 0.22 0.30 
No. 30 30 23 30 
Acult controls 
^. Msec 1.53 3.63 5.56 5.47 
S.D. 0.14 0.18 0.20 0.28 
No. 30 30 24 30 








*' The latencies of BSER waves I, III, and V as well as com- 
bined V + IV/V complexes compared to the various ages at 
time of testing; e.g., infants tested at 33 weeks may have been 
born and tested earlier as well. 


Table HI shows the alterations in intrawave trans- 
mission related to gestational age. The I to V conduc- , 
tion time at 31 weeks is 5.76 + 0.78 msec and at 37 
weeks i is 5.41 + 0.59 msec. At term the I to V conduc- 


_ tion differ ence'is 5.10 msec. These transmission times 


compare to 4.03 msec in the adults. Table IV demon- 
strates the differences between peripheral and central 
conduction latencies. From 31 weeks to 33 weeks, for 
instance, peripheral conduction represented by the 
time from the stimulus to wave I (Table II) reduces 
form 2.75 + 0.68 to 2.02 + 0.39 msec, a reduction of 
0.73 msec. The latency difference of wave V minus 
wave I at 31 weeks is 5.35 + 0.53 m$ec, resulting in a 
reduction of 0.41 msec from 31 to 33 weeks. This may 
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Fig. 3. Morphology of BSER at different ages. 


represent central conduction time. From 37 weeks’ ges- 
tational age, the wave V — wave | difference is rela- 
tively larger compared to the wave I latency reduction. 
Peripheral conduction decreases 0.11 msec from term 
to adulthood compared to 1.07 msec for central con- 
duction. i l 

Morphology. Fig. 3 demonstrates the occurrence 
percentage of each.wave form as a function of gesta- 
tonal age. 

Waves I, IJI, and V could be elicited in 85, 90, and 
80% of 33-week-old infants, respectively. By 36 weeks 
virtually 100% of the infants demonstrated waves I, 
IH, and V, matching adult BSER confirmation. 

Wave II was present in 30% of 33-week infants, 38% 
of 33 to 35-week infants, 50% of 36-week infants, 65% 
of the contro! term infants, and 96% of adults. 

Wave IV incréased in occurrence from 45% at less 
than 33 weeks to 80% in adults. The percentage of 


individuals marifesting a IV-V complex gradually di- 
minished as a function of age. Over one third of 38- 
week infants manifesting a wave V have this as part of a 
IV-V complex, whereas only 2095 of adults have such a 
configuration ir. our laboratory. 


Comment 


These data are compatible with the hypothesis that 
BSER to auditory stimuli may be valuable in monitor- 
ing neonatal central nervous system development. The 
inverse relationship between latency and chronological 
age, and the development of the wave forms II and IV 
occurring in serial studies of neonates who are normal 
by all other measures indicate a physiologic progres- 
sion. The occurrence of a IV-V complex in 10 to 20% 
of adults suggests that this will be a less reliable marker 
for maturation. l 

By, using serial analysis of the BSER, we have ex- 
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Table III. BSER intrawave conduction* 











Wave 
Weeks Ito HI HI toy ` ItoV - IVlc 
31 - ‘ z 
Msec 3.13 2.63 5.76 
S.D. 0.37 0.54 0.78 
No. i 3 3 3 
32 
Msec 2.99 2.54 5.53 
S.D. 0.34 0.42 0.63 
No. 10 10 10. 
33 
Msec 2.85 2.49 5.34 
S.D. 0.30 0.38 0.53 
No. 7 7 7 
34 
Msec 2.98 2.58 5.53 
S.D. 0.31 0.29 0.41 
No. “13 13 13 
35 ^ 
Msec 2.90 2.53 5.42 
S.D. 0.38 0.39 0.54 
No. , 17 17 17 
36 : 
Msec 2,81 2.55 5.36 
S.D. 0.27 0.31 0.47 
No. 14 14 14 
37 
Msec 2.81 : 2.60 5.41 
S.D. 0.24 0.44 0.59 
No. 8 8 & 


*Means of individual measures. Interwave latency is zalc- 
lated from peak amplitude to peak amplitude of resp2c.&e 
waves: I to V + IV/V is the mean duration from peak ware 1 
to a peak at either the V wave or where applicable the1V "V 
complex. 


tended and categorized in a more precise fashica tre 
BSER age-dependent changes. 

Starr and associates" have reported similar firdir gs 
but with certain differences compared to cur data. Eor 
instance, in accumulating our normative data we here 
tried to eliminate all children born small for gestzcical 
age or with other major neonatal complications. in 
addition, we have separated the latency of the I'7-V 
complex from wave V because we have not founc thzm 
exactly comparable as Starr and associates suggest. In 
addition, they reported that waves II and IV ar- vazi- 
able due to testing techniques, whereas cur data + 4g- 
gested that this variability may be another factor 
influenced by nervous system maturation. 

The neurophysiologic pathway of the BSER =o zu- 
ditory stimuli is postulated to be as follows: wave I rep- 
resents the acoustic nerve; wave ll, the cochlear Tu- 
cleus; wave III, the superior olivary nucleus; wave IV, 
the lateral lemniscus; and wave V, the inferier zl- 


liculus.'?: 1! But this response is extremely complex and | 
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Table IV. Changes in peripheral and central 
conduction between age differences . 





AWave I AWavesItoVt 
Age* (msec) (msec) 
31-33 0.75 ` 0.42 
33-35 0.15 0.08 
35-37 ` 0.16 0.01 
37-term 0.07 0.30 
Term-adult 0.11 1.07 





*Age—e.g.. from 31 to 33 weeks latency of wave I ag 
creased 0.73 msec. 


{Central conduction— wave I to wave V latencies at respec- 
tive ages. 


is under multiple inhibiting and facilitating influences 
from the rest of the central nervous system. Among 
those complex factors which probably contribute to the 


- observations repcrted here are myelination of both the 


ascending and descending tracts; axonal diameter, and 
the formation. o2 central synaptic connections. The 
speed of nerve conduction is, in part, dependent on 
myelination, consequently BSER latency reduction is 
likely to be dependent on the degree of myelination. 
The myelination of peripheral nerves, which: include 
the auditory nerve, is mediated via the Schwann cells 
which wrap layer upon layer of myelin along the nerve. 
Central myelination is the product of the oligoden- 
droglia functioniag in a similar method to the Schwann 
cell. It is reasonable to assume, therefore, that in- 
trauterine envircnmental factors which affect niyelina- 
tion may affect tne BSER. 

One important limitation of this procedure is that 
the technique of BSER reliably measures the transmis- 
sion of an auditory stimulus only as far as the midbrain. 
Therefore, a normal response does not guarantee that 
the patient "hears," because lesions at highér levels may 
prevent percept.on or interpretation of the auditory 
stimuli. 

Starr and associates? suggested that the long latency 
of wave I in very young neonates is the result of imma- 
ture peripheral auditóry development. Our data sup- 
port this theory Wave I rapidly achieves an adult la- 
tency by approximately 2 years of age." The evolution 
of the mechanics of the middle ear is not well known. 
Research into this area in man is sparse. 

Wave II also represents a primitive nucleus, the 
cochlear, and the first synapse after the auditory nerve 
bundle. Why wzve II remains poorly discernible in the 
immature infant compared to the adult is conjectural. 
Theoretically one might expect the opposite, or rather 
rapid development. However, there may be descend- 
ing cortical or subcortical influences which mature and 
synchronize this activity in order to produce a record- 
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Fig. 4.. BSER wave form relationships. 


able wave. This is, in part, suggested by our study of a 
hydranencephalic infant who displayed extraordinarily 
fast latencies for her gestational age. The infant had 
poorly defined waves IJ and IV through serial testing 
until the age of 46 weeks." 


Our preliminary studies of the brain stem and au- . 


ditory evoked responses suggest that its development, 
measured as a shortening of latency, can be affected by 
certain perinatal influences. For example, one infant in 
whom severe neonatal asphyxia occurred showed very 
poor progression of this response (BSER) during serial 
studies. This infant subsequently died after a long and 
complicated course. 

The type of delivery does not seem to significantly 
affect the BSER. Fig. 4 demonstrates the BSER in term 
infants tested within 3 days of birth, comparing vaginal 
to cesarean deliveries. There are no significant differ- 
ences of any wave form. Eighteen infants in a vaginal 
group were compared to 12 ir the cesarean section 
group. The perinatal variable of cesarean versus vagi- 
nal delivery in these early data was not statistically sig- 
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Regional sensitivity to vasoactive polypeptides in the 


human umbilicoplacental vasculature 


THOMAS N. TULENKO, Pu.D. 


Philadelphia, Pennsylvania 


The actions of angiotensin |! (A Il), bradykinin, and 5-hydroxytryptamine (5-HT) were compared in 


vitro in vascular segments obtained from three regions of the human umbilicoplacental vascular tree 
at term. The three regions selected were the umbilical cord arteries, the chorionic-plate arteries, and 


_ the villous stem arterioles supplying the individual chorionic villi. Helically cut strips from the vessel 


segments from each region were suspended together in a physiologic slat solution (pH 7.4) and 
gassed with 95% 0,: 5% Co, at 37° C. Well defined contractile responses to bradykinin and 
5-hydroxytryptamine were observed in all arterial strips. Angiotensin 11, on the other hand, had little 
or no effect on umbilical arteries, a sluggish although real contractile effect on chorionic plate 
arteries, and a well-defined contractiie response in the arterioles (25 to 100 inside diameter) 
supplying chorionic villi. Dose-response data indicate that 5-HT is the most potent of the agents 
studied followed by BK arid A II in both the umbilical and chorionic plate arteries. In the arterioles 
supplying the villous, however, A ll is the most potent followed in turn by BK and then 5-HT. 
Comparison of the relative peak responses for each drug between the three regions studied 
indicates a rising sensitivity to A II from the larger arteries of the cord and chorionic plate to the 
artericles supplying the individual villi. These findings suggest a marked sensitivity to angiotensin II 
of the resistance vessels of the human placental vasculature and further tend to support the theory. 
that circulating fetal angiotensin II may contribute to the maintenance of placental vascular tone in 


humans. (AM. J. OBSTET. GYNECOL. 135:629, 1979.) 


THE DRUG sensitivity of the human umbilicoplacental 
vasculature has been studied by a variety of techniques. 
Isolated placentas have been perfused in vitro through 
the umbilical artery by several investigators," demon- 
strating that this vasculature is sensitive to a variety of 


compounds with vasoactive properties. This prepara- . 


tion, however, does not permit quantifying the actions 
of drugs on the vascular elements and, furthermore, it 
cannot distinguish the sites of vascular resistance. 
Strips of umbilical arteries and veins have been isolated 
in vitro and examined for their drug sensitivity,” * but 
these studies reflect only the sensitivity of the cord ves- 
sels per se and not that of the placental vasculature. A 
recent report has described the drug sensitivity of the 
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small (200 to 5004) blood vessels supplying the indi- 
vidual chorionic villi of the human placenta, disclosing 
certain drug activity not seen in the isolated cord ves- 
sels studied by other investigators.? Since the arterioles 
of the placental vasculature are the most probable pri- 
mary sites of placental vascular resistance, the present 
study was undertaken to directly compare the drug 
sensitivitv of the resistance vessels with that of the 
larger arteries supplying the placenta. Because an- 
giotensin II (A II) bradykinin (BK). and serotonin 
(5-HT) have been shown to be among the most potent 
vasoconstrictors of the villous vessels? these three 
agents were used in this study. 


Methods and materials 


Human placentas from normal full-term spontane- 
ous deliveries were obtained within 5 to 15 minutes of 
birth. A fine suspension (1:100) of carbon black 
(Sigma, Norit A) was prepared in 50 ml of Krebs- 
Henseleit saline solution that was slowly infused into 
either of the umbilical arteries sectioned approximately 
7 cm proximal to its insertion into the placenta. The 
placenta was then immediately submerged in iced 
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Fig. 1. Diagram of the human placenta ills rating the relationship between the blood vessels of the 
villous, villous stem, chorionic plate, anc umbilical cord, Insert (C), Photomicrograph of a single 


villous stem. 


physiologic salt solutions? (PSS) for the remainder of 
the dissection procedures. The carbon black suspen- 
sion did not enter the villous capillaries and thus sen ed 
as a visual arterial marker. By means of this me_-hod, 
arterial vessels could easily be identized at all lev -ls of 
the placental vascular tree. l 

Preparation of vascular strips. 

Umbilical artery. A short (1 cm) segment of uml il cal 
artery was gently dissected free from the umbilicazcozd 
5 cm from its insertion into the placenta. A glass roc (3 
mm diameter) was passed through the lumen o7 “his 
vessel and helically cut strips were prepared by nend 
(2.0 mm wide x 5 mm long) and placed in icec >3S 
solution. ] 

Chorionic plate arteries. Upon its insertion onto the 
chorionic plate of the placenta, the umbilical vases 
ramify and spread out to its periphery. Segmeat: of 
these arteries measuring 1.5 mm outside diamete (OD) 
were ‘gently disected free. A tapered steel row as 
passed through the lumen and helically cut strips were 
prepared (1:0 x 5.0 mm) as above. 


Villous stem arterioles. Individual chorionic villi were 
gently dissected free from the placenta (Fig. 1, insert) 
and segments of second-order villous stems were ob- 
tained. A fine tapered steel rod was passed into a vessel - 
lumen (25 to 100 my inside diameter) identified by the 
carbon black it contained. The remaining vessels of the 
villous stem were gently trimmed away. Helically cut 
strips of the arterioles were then prepared (0.5 x 3.0 
mm). The remaining undamaged segments of the vil- 
lous stem trunk were fixed in 10% buffered formalin 
and prepared for light microscopy. Fig. 1 illustrates the 
origin of the various blood vessels which were used in 
this study. Microscopic identification of carbon black 
granules in the lumen of the arteriolar channels served 
to confirm that the strips studied were arterial (Fig. 2, 
top 1). x n 

Isometric recording. The helically cut strips were sus- 
pended isometrically in 50 ml of PSS, each under its 
own predetermined optimal preload which consisted of 
2.0 gm for umbilical arteries, 1.25 gm for chorionic: 
plate arteries, and 300 mg for the villous arterioles. 
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Fig. 2. Histologic sections of individual villous stems. Top, Second-order villous stem showing villous 
stem containing three arterioles and one larger vein. Bottom, Carbon was injected into the venous side 
of the placenta, hence carbon granules are seen in the vein of this section. í 


The preload values were obtained from preliminary . 


studies on umbilical, chorionic plate, and villous stem 
arterial strips using 50 mM KCl as a standard contrac- 
tile stimulus over a wide range of passive tensions. The 


PSS was gassed with a 95%02-5%COz gas mixture and ` 
the temperature was maintained at 37° C. All strips ` 
were allowed to equilibrate for three hours during . 


which time the PSS was changed every 20 minutes. The 


mechanical activity was measured using Grass isometric 


force transducers (FT.03) and recorded on a Grass 
- (Model 7) oscillograph. l i 
Initially, three helical strips, one from each arterial 
type (umbilical, chorionic plate, and villous stem), were 
“suspended ‘together in the same muscle chamber. 


: Complete dose-response experiments were performed 


using angiotensin Il-amide (Hypertensin, Ciba-Geigy), 
- 5-hydroxytryptamine sulfate (serotonin, Sigma), and 
bradykinin (Sandoz). These drugs were prepared in 
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Fig. 3. The isometric response to 1077 m + ar angiotensin, serotonin, anc bradykinin by an umbilical 
artery strip, a chorionic plate artery str, and a villous stem arteriole strip. All three strips were 
obtained from the same placenta and str Jed simultaneously i in the same muscle bath. 


glass distilled deionized water and kept on ice. Apzrox-' 


imately 50 ul volumes of each drug were added » the 
muscle bath to produce the final concentratioss re- 
ported. For the dose-response studies, cumulati- = ad- 
ditions of each drug were made, nat exceeding ¢ 5 ml 
for any given drug trial. The EDso* values, an ine2x of 
drug sensitivity, were obtained directly from the indi- 
vidual dose-response curves for each experimen . Ima 
second group of experiments additional arterial: trips 
from separate placentas were studied either singl ^or in 
pairs for their peak drug responses expressec as a 
function of their response to a standard stimul 2s (60 
mM). In all, 18 strips from six placentas were used in 
the first group and 18 strips from nine placenta. were 
used in the second group. Statistical tests fcr sig- 
nificance were performed using Student t test end all 
results were reported as the mean + SEM. 


Results 


‘Typical histologic sections prepared from s-zond- 
order villous stems are seen in Fig. 2. Large *enous 


*In these studies the term EDy is defined as the e7ective 
dose that elicits 5096 of the maximum effect obtainable. within 
the dose range examined, 


vessels were regularly observed which appeared to be 
in the relaxed state as indicated by the large lumen and 
thin muscular media. The arteriole vessels on the other 
hand appeared to be in the contracted state, having a 
relatively thick muscular media and narrow lumen. 
The presence of contracted arterioles is consistent with 
the well-known difficulty in perfusing the human pla- 
centa ex vivo using normal perfusion pressures. The 
number of arteriolar vessels varied between one and 
five in any single villous stem, while there was usually 
only-one venous channel. In examining serial sections 
of villous stems zontaiming more than one arteriole, it 
was observed that the different arterioles were distinct 
vessels and not simply sections through different seg- 
ments of one fclded vessel. In addition, the arteriole 
vessels contained only circular smooth muscle layers in 
their media. No longitudinally arranged smooth mus- 
cle layers were seen as has been observed in cross sec- 
tions of the umbilical arteries.® 

The force developed by the arterial strips of the 
umbilical, chorionic plate, and villous stem vessels 
in response to equimolar concentrations (1077M) of 
bradykinin, serotonin, or angiotensin II differed from 
one another (Fig. 3). Administration of bradykinin and 
serotonin caused a contractile response in all three 
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preparations. Angiotensin II, on the other hand, had 
no effect on the umbilical artery, a rather sluggish ef- 
fect on the chorionic plate artery, and a clear contrac- 
tile effect on the villous stem arteriole (Fig.:3). This 
figüre also illustrates the rapid decay in developed ten- 
sion following the peak response to drug administra- 
tion by thé villous arterioles. This decav in developed 
force was not seen in either the umbilical or chorionic 
plate arteries. ' 

Dose-response studies on the arterial strips indicate 
the regional effects of the three agents (Fig. 4). 
Serotonin produced a strong contractile response at 
low concentrations (10-°M to 1077M) in umbilical ar- 
tery strips. A similar response to bradykinin was ob- 
served, but it was smaller in magnitude than that 
evoked by serotonin. The effective dose range of 
bradykinin was from 107? to 107M. ‘Angiotensin Il, 
however, produced only weak occasional contractions 
in the umbilical artery strips. All the umbilical artery 
strips which did not respond to angiotensin II did re- 
spond to serotonin and bradykinin ruling out the pos- 
sibility of nonviable strips. The order of potency of 
these agents on the umbilical artery strips therefore is 
5HT > BK > AIL In contrast, in chorionic plate arte- 
rial strips the dose-response curves were similar for all 
the three agonists examined, the relative order of po- 
tency being the same as that observed in the umbilical 
artery. 

In the arterioles of the villous stem, "veter the 
order of potency was reversed such that angiotensin II 
was the most potent followed by bradykinin and then 
serotonin. While the angiotensin II and bradykinin 
curves overlap at the lower dose ranges (107?M — 
5 x 1078M), they separated at the higher range, with 
the angiotensin II peak response being significantly 
greater than that of either bradykinin (p « 0.05) or 
serotonin (p < 0.01). In addition it can be seen that the 
dose-response curve for serotonin is shifted to the right 
compared to that obtained in the chorionic or umbilical 
artery strips. 

Table I summarized the kinetic data obtained from 
the dose-response curves of Fig. 4. The EDs for an- 
giotensin IH and bradykinin on the three types of strips 
studied were not significantly different. The ED; for 
serotonin, while similar for the umbilical and chorionic 
plate arteries, was significantly (p < 0.01) greater for 
the villous stem arterioles, reflecting a shift to the right 
in the serotonin dose-response curve associated with 
these vessels. 

Fig. 5 illustrates the peak drug-induced responses of 
the various arterial strips as a function of their re- 
sponse to maximum potassium stimulation (60 mM). 
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Fig. 4. The . dose-response relations of ‘serotonin (5- HT), 
bradykinin (BK), and angiotensin (AII) ou helical strips of 
umbilical arteries, chorionic plate arteries, and villous stem 
arterioles. The data represent the mean + SEM of responses 
from six experiments in six placentas. 


Expressing the peak contractile activity in this manner 
tends to normalize the data allowing direct comparison 
of peak responses between vascular strips from large 
arteries versus that obtained from smaller arterioles. As 
can be seen, the order of peak responses roughly paral- 
lels the order of drug sensitivities (ED50), Le, BHT > 
BK > AII in the umbilical arteries progressing to A 
II > BK > 5HT in the arterioles. In addition, the ris- 
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Fig. 5. The relative maximal responses o7 ze umbilical arteries and villous stem arterioles to supra- 
maximal concentrations of serotonin (5-47), bradykinin (BK), and angiotensin II (AT). The data 
are presented in terms of the percentage o? maximal response to KCI stixiulation (60 mM). Each strip 
served as its own control and each bar rep^zsents the mezn + SEM of six experiments. 


Table I. The relative sensitivity of the regional elerents of the human feta. umbilicoplacental vasculature 


to angiotensin, bradykinin, and 5-hydroxytryptami1e 


Umbilical arteries 
EDs (X 1078M) 


0.108 
0.45 





Angiotensin ; 
Bradykinin 1.81 
5-Hydroxytryptamine 4.78 


I+ I+ 


Chorionic plate 
i arteries ED sq (X 107954) 









Villous stem 
arterioles ED sy (X 1078M) 


5.33 + 1.129 3.49 + 0.774 
3.09 + 1.27 1.85 + 0.56 
4.83 + 0.66 10.2 + 3.8* 


All data are mean values + SEM for six experiments Ez six placentas. 


*p « 0.01 Compared to chorionic plate and umbilical zxteries. 


ing sensitivity to angiotensin JI in the direction of the 
arterioles is particularly well illustrated in this figu-z. 


Comment 

An important finding of this study was that the zrte- 
rioles supplying the individual chorionic villi of zhe 
human placenta demonstrate a marked sensitivity to 
the actions of angiotensin II unlike the larger pa-znt 
arteries of the umbilical cord which are relative: in- 
sensitive to this octapeptide. This is indicated by -3e 
rise in the relative constrictor effect of arigiotensi- H 
from the larger arteries of the cord and chorionic piete 
to the smaller arterioles of the villi as shown in Figs 4 
and 5. For this reason, previous studies on isclated 
umbilical cord vessels failed to show an effect cf zn- 
giotensin II and thus concentrated more on the zction 


of other vasoac:ive compounds.* * In addition to the 
selective sensitivity to angiotensin II of these arterioles, 
the pre-and postcapillary villous vasculatures have 
been shown to differ from the umbilical vasculature in 
their complement of beta adrenergic receptor activity. 
Isoproterenol fails to relax both the umbilical vas- 
culature? and the chorionic plate vasculature," but does 
elicit moderate relaxation of the villous vasculature, 
which can be antagonized in a competitive fashion by 
própranolol.? No previous studies have focused on the 
resistance vessels of the placenta which might be ex- 
pected to play a greater role in the regulation of pla- 
cental blood flow than the larger conduit vessels of the 


cord. The published findings on the umbilical vascula- 


ture have been interpreted by some investigators as 
representative of the umbilicoplacental vascular bed. 


ta~ 
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* In light of the present findings, this assumption clearly 


is not justified, 

That the umbilical vessels are sensitive to the vaso- 
constricting properties of serotonin and bradykinin has 
been known for some time. For instance, serotonin 
contracts the umbilical vessels in humans,’ sheep,’ 
guinea pigs,? and monkeys." Nair and Dyer? have pro- 
posed that serotonin plays a physiologic role in closing 


the umbilical vessels at birth. A larger role for brady- ` 


kinin has been suggested by Melman and associates!! as 
an active humoral principal in mediating the fetal to 
adult circulatory adjustments which occur at birth. This 
conclusion was based on the observation of high con- 
centration of bradykinin (1078M) in cord blood at birth, 
plus the potent constricting action on the umbilical ves- 
sels and ductus arteriosis and potent dilating action on 
the fetal pulmonary vasculature, Our observation of 
potent vasoconstricting action of bradykinin on the 
placental arterioles is consistent with the Melman hy- 
pothesis. 

Whether the finding of a marked sensitivity to an- 
giotensin II specific to the arteriole vessels of the 


human placenta reflects a physiologically significant. 


finding needs further studies to confirm. However, it is 
worth pointing out that in humans, the fetal kidney 
synthesizes biologically active renin as early as 20 


_ weeks’ gestation,” and at term human cord blood con- 


tains angiotensin II in the 10°! molar range.” Fur- 
thermore, it has recently been reported" that in the 
fetal lamb studied in utero under steady-state condi- 
tions, fetal intravenous injection of saralasin, an 
angiotensin II antagonist, resulted in a decrease in 


‘umbilicoplacental vascular resistance, suggesting the 


' 
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presence of angiotensin II circulating in fetal blood 
and actively contributing to placental vascular tone. A 
role for angiotensin II in contributing to placental vas- 
cular tone therefore seems an attractive hypothesis. 
With respect to the pathophysiologic state, the 
findings of this study bear further potential sig- 
nificance. Among the more common maladies of preg- 
nancy are the gestational hypertensive disorders in 
which an abnormal maternal renin-angiotensin com- 
ponent is suspected. In a recent report,'® significantly 
elevated angiotensin II levels in both maternal venous 
and fetal umbilical venous blood was observed in pa- 
tients suffering from gestational hypertension as com- 
pared to those remaining normotensive throughout 
pregnancy. These findings therefore raise the question 
of the possible interaction between the elevated levels 


.of angiotensin II and the fetal placental vasculature in 


this disease entity. Such an interaction would tend to 
restrict fetal placental blood flow and therefore restrict 
the nutrient supply line to the developing fetus and 
conceivably contribute to the genesis fetal growth re- 
tardation, a very common complication of gestational 
hypertension. 
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Blood flow to fetal organs as a function of arterial 


oxygen content 
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In a sheep preparation the blood flow to fetal organs was studied 3 to 10 days after surgery by 
means of the microsphere technique over a range of fetal arterial O, content from 6 to 1 mM. Blood 
flows to neural tissues (cerebrum, cerebellum, brain stem), heart, and the adrenals increased in 
inverse relation to arterial O, content. As a result the arterial supply of O, to these organs tended to 
remain constant over the O, range studied. Blood flow to the fetal lungs decreased progressively 
with hypoxia, The blood flow to kidneys, digestive tract, pancreas, and carcass had a tendency tc 
remain constant or increase gradually in the transition from high to moderately low levels of arterial 
O, coment and then to decrease abruptly in more severe hypoxia. Umbilical blood flow did not 
change systematically in relation to arterial O; content. (AM. J. OBSTET. GYNECOL. 135:637, 1979.) 


Iu Mosr studies of fetal hypoxia it has been customary 
to compare a control and an experimental state, the 
latter obtained by reducing fetal arterial Po; to a statis- 
tically significant lower level. 376 8 1% 14, 15, 1% 25 A). 
though this approach has provided valuable informa- 
tion, it has not contributed to the important issue of 
defining the fetal response to a continuum of oxygen 
availability. Therefore, it is not clear how many differ- 
ent physiologic entities are grouped together under the 
term "fetal hypoxia." 
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The present study was designed to outline the blood 
flow response of each organ of the unanesthetized, ma- 
ture ovine fetus to variations of arterial oxygen content 
in the 1 to 6 mM range. The variations were induced by 
exposing the mother to gas mixtures with different 
oxygen concentrations. Organ flows were measured by 
means of the microsphere method. 


Material and methods 


Twelve fetal lambs were studied in the last three 
weeks of pregnancy. Prior to surgery the ewes were 
fasted for one to two days. Surgery was performed 
under pentobaroital sedation (5 mg * kg™') and spinal 
anesthesia (6 mg tetracaine hydrochloride). By means 
of techniques previously described, ?*: *5 polyvinyl 
catheters (inside diameter 0.9 mm, outside diameter 
1.2 mm) were inserted in the transverse-scapular ar- 
tery, one pedal vein, both pedal arteries, and the am- 
niotic sac. In seven animals an additional catheter was 
inserted through a vein adjacent to the transverse- 
scapular artery and advanced until its tip was located 
inside the right ventricle, approximately 1 cm beyond 
the tricuspid valve. The mother received 0.5 gm strep- 
tomycin and 0.5 gm ampiallin intramuscularly on the 
day of the operation and for the following three days. 
Ampicillin (0.5 gm) was administered daily via the am- 
niotic catheter. 
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Fig. 1. Relationship between coronary blood flow and arte-ial 
Ox content (ascending aorta). It is shown that the reciprocal 
function calculated for this relationshi» describes the ‘ata 
points better than does the logarithmic function. In this and 
all subsequent figures each symbol identifies data from. :he 
same anima]. 


Table I. Weights and arterial oxygen capacity of 
the fetal lambs used in this study 











Identifying O; capacity 






symbol Weight (gm) carotid artery (nM) 
c 3,600 6.71 
o 4,500 6.82 
. 4,530 7.32 
v 3,915 6.59 
A 3,150 5.00 
A 4,100 6.76 
A 3,390 7.27 
+ 2,970 . 6.37 
* 4,300 6.71 
a 3,165 6.38 
" 3,730 F 8.12 





4,680 | 969 


In each animal, three sets of flow measurements 
were performed 3 to 10 days after surgery by means of 
the microsphere technique.”* ?' Microspheres with a 
mean diameter of 15 + 5 wm (SD? and labeled wth 
either Cr, “'Ce, or Sr were used. Approximate.” 5 
ml of a continuously stirred suspension of mizc-5- 
spheres (circa 300,000 mI^') were injected into the ia- 
ferior vena cava of the fetus while reference sames 
were withdrawn from the brachiocephalic artery, rhe 
abdominal aorta, and the right ventricle. The irjec- 
tion-withdrawal system was as described by Rosen==ld 
and associates." The injection of microspheres las:ed 
between 1 and 2 minutes. Reference samples w2re 
withdrawn at the rate of 1.28 ml- min! from 30 sec- 
onds before the injection to 1.5 minutes after its te~ni- 
nation. Each set of flow measurements was made zt a 


—— F=-12+759-/[o2]+a (a 0|. 
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different level of fetal oxygenation, which was obtained 
by enclosing the head of the ewe in a large bag through 
which flowed a gas mixture of known composition. 
Mixtures containing from 10 to 10096 oxygen were 
administered in random order. At least one hour was 
allowed for adaptation to a given mixture. Fetal heart 
rate and abdominal aortic pressure were monitored 
throughout the experiment. The pressure in the amni- 
otic catheter was used as the reference point for fetal 
blood pressure. At the time of each flow measurement, 
blooc samples were collected from each of the reference 
C, bv means of Radiometer instrument PHM, 72, 
MK2', O; content, O, capacity (bv means of the Lex- 
Os.-Con instrument), and hematocrit (microcapillary 
technique). The Po; electrode was calibrated with a 796 
O; gas mixture. The Os capacity was determined by 
equilibrating with air an aliquot of each blood sample. 

At the end of the third injection of microspheres the 
ewe was killed with an overdose of barbiturates, the 
fetus was delivered, and each internal organ was dissec- 
ted and weighed. The remaining fetal carcass was di- 
vided into an upper and a lower portion, receiving 
vessels originating from above and below the aortic 
isthmus, respectively. The dividing line between these 
two portions had been previously identified by the'in- 
jection of microspheres into the right ventricle of two 
fetal lambs. This procedure led to the accumulation of 
radicactivity in tissues supplied by arteries below the 
isthmus, while no radioactivity appeared in the upper 
body. Portions of homogenate of each organ and the 
carcass were placed in glass vials and their radioactivity 
was measured with a 3-inch crystal detector in a 
Nuclear-Chicago gamma counter. The height of each 
sample in the vials was kept below 1 cm for reasons 
mentioned elsewhere.” The radioactivity of the refer- 
ence samples was measured simultaneously with that of 
the organ samples and used to calculate the blood flow 
to each organ, according to the formula: 


Organ blood flow (ml + min7') = (1) 


number of microspheres in the organ 


— = x 1.28. 
number of microspheres in reference sample 





Data analysis. The data were analyzed statistically by 
means of a “weighted least-square method,” which is 
based on covariance analysis? and is described in detail 
elsewhere.” Briefly, it was assumed that for each organ 
the relationship of blood flow (F) to arterial Os content 
((Os];) could be described by the equation: 


F=u+a + Biy [Os] + e, (2a) 


where u = a coefficient assumed to be constant for all 
animals; a = a coefficient assumed to be constant only 


9. 
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Fig. 2. Relationship between blood flow to cerebellum and 
arterial O; content (ascending aorta). The reciprocal and log- 
arithmic functions are shown. The reciprocal function de- 
scribes the data points better than the logarithmic function. 


within each animal; 8 — a regression coefficient, as- 
sumed to be constant for all animals; f(y, [Og].) 

— some transform of [Os], (e.g, f[Os], = evo; 
€ = error term. This analysis had & dual purpose: (1) to 
identify an empirical equation that describes the 
flow-O, relationship, i.e., an equation in which the 
error term is relatively small; (2) to calculate the per- 
centage of intra-animal variance which can be ac- 
counted for by a given flow-oxygen funcion. 

The weighted least-square method was applied only 
to those organs in which the dependence of flow on 
arterial oxygen content was suggested by a significarit 
outcome of the Friedman two-way analysis of variance 
by ranks." 

We wish to emphasize that the identification of àn 
empirical, statistically significant How-O; relationship 
does not imply any simple cause-and-effect relation of 
flow changes to variations of arterial Os content. As 
pointed out in the discussion, several regulatory mech- 
anisms contribute to the blood flow response of some 
organs to hypoxia. 


Estimate of experimental error. The number of: 


spheres in the reference samples and in the organs is 
one of the factors that determines the precision of flow 
measurement. The number of microspheres in the ref- 
erence samples was greater than 300. Aliquots taken 
from homogenates of large organs (brain, heart, lungs, 
kidneys, intestine, placenta) always contained more 
than 10,000 microspheres. Smaller organs (e.g., adre- 
nals) contained at least 1,000 microspheres. To these 


Blood flow to fetal organs 639 





—— F221* 624. Voda*a (œ=0) 
---- F =562-275 InfOgara (a=0) 


Q 
o 
o 


300 








, blood flow to brainstem (ml. mir. 100g) 





V 
Lxx. ; o 
BRL o 
Raa 
100 LS 
T T T T T ee ot, ee a ee oe 
1 2 3 4 5 6 (mM) 


oxygen content ascending aorta 


Fig. 3. Relationship between blood flow to the brainstem and 
arterial O; content (ascending aorta). The reciprocal and log- 
arithmic function are shown. The reciprocal function de- 
scribes the data points better than the logarithmic function. 


Table Il. Mathematical functions evaluated for 
their adequacy in describing the myocardial 
blood flow—oxygen relation 















Estimate for 
Mathematical General percentage 
function equation error (96) 





Linear ftü-uctB:x 25.3 21 
function 

Reciprocal f(x) = ut B: lx 18.4 21 
function 

Logarithmic — f(x) =p *B:lnx 19.4 21 
function 

Square-root f(x 2 ut B- Vx 92. Ut 2] 
function , 

Exponential f(x) = w+ B: ex 25.0 20 
function 





numbers correspond an estimated error of approxi- 
mately 4.5% and 6.8% for the flow measurement of 
large and small organs, respectively.” Inadequate mix- 
ing of the microspheres in the blood, sampling, and 
counting errors add to a total error which has been 
estimated to be approximately 12%.” 


Results 


All fetuses were studied in the last 2 weeks of preg- 
nancy. Their weights and arterial Os capacity are pre- 
sented in Table I. The analysis of the data showed that 
the fetal organs cóuld be classifiec into four different 
groups, depending upon the blood flow response to 
variations of arterial oxygen content: Group 1—Blood 
flow increased in inverse relation to arterial O; content; 
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Fig. 4. Relationship between adrenal blood flow and artzrial 
Os content. (abdominal aorta). Thé reciprocal and exponertial 
function are shown. Both functions describe the data p».nts 
about equally well. 


Group 2— Blood flow decreased progressively vith 
hypoxia; Group 3—Blood flow had a maximum zt a 
certain level of arterial O; content; Group 4— B ood 
flow variability was not related to arterial Os conteat. 

Group 1. This group includes the heart, neura. tis- 
sues (cerebrum, cerebellum, brain stem), and the 
adrenals. : 

Heart. The relationship between coronary flow and 
[Os], is shown in Fig. 1. The Friedman test” indicated 
that the trend to increase coronary flow in inverse rela- 
tion to [Os], was significant within the 12 indivicial 
fetuses (p < 0.005). By the weighted least-square raath- 
od, several mathematical functions wete evaluated ac- 
cording to their adequacy to describe the flow- C], 
relation. The results are summarized in Table I: As 
illustrated in this table, both the reciprocal and öga- 
rithmic fünctions described the relation better thar -he 
other functions. The reciprocal function was corsid- 
ered the most satisfactory since this function desc-bed 
the relation better at the extreme portions of the 2j], 
range (Fig. 1). Therefore, the following equatior. was 
selected: 


Coronary flow = —13 + 759( roe 32b) 


[Os] jte 
In this and all subsequent equations, blood flow is in 
ml: min! : 100 gm^! and [Og], is in millimoles The 
additive "animal effect," a, ranged from —47 to +83. 
According to the weighted least-square methoc ap- 
proximately 85% of intra-animal variability in coronary 
flow could be explained by changes in /[O5],. Equacion 
2 can also be expressed as follows: 


Coronary flow x [Oa = 759 + [Oa (a-13) (3) 
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Fig. 5. Relationship between pulmonary blood flow and Oz 
content in the right ventricle. 


This equation relates the flow of O, to the heart 
(umioles © min™! - 100 gm7'), to the arterial O; content. 
The slope of the equation (a—13) was negative for 9 of 
12 animals (sign test p > 0.1). This finding indicates 
that the flow of oxygen to the heart was virtually inde- 
pendent of the level of oxygenation, within the [Os]. 
ranged studied. 

‘Neural tissues. The relation between [O;]; and blood 
flow to brain, cerebellum, and brain stem was analyzed 
by the same procedure used in the analysis of coronary 
blood flow. The data:for cerebellum and brain stem are 
presented in Figs. 2 and 3, respectively. The cerebral 
flow data have been presented in a separate report” in 
conjunction with an analysis of arterial-venous oxygen 
differences across the cerebral circulation. In each case, 
the reciprocal function was found to be the most ap- 
propriate for a description of the flow- [Oz], relation 
and led to the following results: 





` Cerebral blood flow = 50 + jio ) a. (4) 


[Ox] 


(Range of a: —54 to +52. Percentage error, 16.6%. 
Explained intra-animal variability: 80%.) 


Cerebellar blood flow = 59 + dlo : |+ a. (5) 
[Ola 


` (Range of a: —70 to +59. Percentage error, 18.5%. 


Explained intra-animal variability: 77%.) 


1 
[Oza 


(Range of a: —69 to 4-88. Percentage error, 21.5%. 
Explained intra-animal variability: 77%.) 





Brain stem blood How = 21 + 624( +a. (6) 


Despite the increased blood flow at reduced levels of 
[O;] the flow of O, to the brain and the cerebellum 


"Acl 
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Fig. 6. Relationship between blood flow in the fetal carcass 
and arterial QO, content. 


decreased slightly with hypoxia in 11 of 12 animals 
(sign test: p < 0.02). By contrast the oxygen flow to the 
brain stem increased with hypoxia in 9 of 12 animals 
(sign test: p > 0.1). 

A comparison of brain stem and cerebral flows 
showed that the brain stem flow was consistently higher 
than cerebral flow for each of the 34 paired observa- 
tions. Furthermore, the increase in brain stem flow in 
hypoxia was significantly larger ,than the increase in 
cerebral flow, resulting in a redistribution of blood flow 
in favor of the brain stem. 

Adrenals. The relationship between adrenal blood 
flow and [Ozh in the abdominal aorta is illustrated in 
Fig. 4. Statisiical analysis indicated an about equally 
good description of the relationship by a reciprocal and 
an exponential function. The reciprocal function, 
however, was preferred because it was simpler and con- 
tained one parameter less. The following equation was 
obtained: 





Adrenal blood flow = 46 + 835( +a. (7) 


l 
[Oz]a 
(Range of a: —150 to +174. Percentage error, 30.3%. 
Explained intra-animal variability: 63%.) 


The relatively large percentage error and unex- 
plained variability suggest that factors other than [Os], 
contributed substantially to the regulation of adrenal 
blood flow. : 

Group 2. Among the regional blood flows measured 
in this study, pulmonary blood flow was unique in 
showing a positive correlation with [O;]; (Fig. 5). This 
trend was significant within an:mals (Friedman test 
p < 0.005). By inspection, it would appear that the 
pulmonary flow-[ Os], relationship is curvilinear, 
However, attempts to define this relation by the 
weighted least-square method failed to produce a 


renal blood tow (mi- miri '-3OO0g !) 
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Fig. 7. Semilogarithmic plot of the flow of oxygen to the fetal 
carcass versus the arterial Os content. 
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Fig. 8. Relationship between renal blood flow and arterial Og 
content (abdominal aorta). The function calculated for this 
relationship is shown. 


mathematical function that describes adequately the 
phenomenon, because of insufficient information at 
[Oz], > 4 mM. Inadequate mixing of superior and in- 
ferior vena caval bloodstreams within the right ventri- 
cle contributes to the variability of lung flow mea- 
surements. '® : 

Group 3. The kidneys, the digestive tract, the pan- 
creas, and the “carcass” showed the pattern which is 
characteristic of this group. 

Carcass. In the present context “carcass” is defined as 
the remainder of the fetal body after removal of all 
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Fig. 9. Blood flows to stomach, duodenum jejunum-proximal ileum, :erminal ileum, and colon in 


relation to arterial Os content (ebdominal aorta). 


viscera, intracranial tissues, and the eyes. It includes , 


primarily skin, skeletal muscle, and bones. In nine fetal 
lambs the carcass blood flow (ml: min"! - 100 gr?) 
was measured for the upper and lower body. As a are- 
liminary procedure, the flow-O; relation for the upper 
and lower body were studied graphicallv by plot ng 
separately the upper-body carcass flow versus the [2.] 
in the ascending aorta and the lower-body carcass Fow 
versus the [Oj], in the abdominal aorta. A simile ty 
was'noted between the two graphs, indicating that b-th 
upper- and lower-body carcass provide the same fn- 
formation. Consequently, all of the carcass-flow =ata 
are presented together in one figure (Fig. 6). Vzsual 
inspection of the data indicates that carcass flow ter ded 
to reach a maximum in the 1.5 to 5.5 mM [O;], ras: ze. 
By applying the Friedman test this general trend was 
recognizable in the majority of the fetuses (p < C35). 
In an attempt to describe this pattern mathematica ly, 
several data transformations were evaluated grazhi- 
cally on their ability to linearize the carcass flow— Oo], 
relation. Such a relationship was best approachez by 
plotting the flow of O; to the carcass (i.e., carcass Tow 
X [O2], versus the log of [Oz], (Fig. 7). 


Such a relation was subjected to the weighted least- 
square method with the following result: 


(12 In [O,], — 3) 
[Ox] 
(Range of a: —6 to +6. Percentage error, 27.1%.) Only 


34% of the intre-animal variability could be explained 
by this function possibly partly because of the mixture 


Carcass low = 12 + 





+a. (8) 


` of tissue structures represented in the carcass. 


According to equation 8 carcass flow is virtually un-- 
affected by variations of [Oz],.in the 2 to 5 mM [Og] 
range. For example, in thé representative fetus with 
a=), carcass How would be 19.4 ml: min"! : 100 
gm" at 5 mM [Oz], rie to maximum of 20.2 
ml : min! 100 gm^! at 3 mM [O,],and decline to 19.2 
ml: min: 10) gm^! at 2 mM [Oz] However, as 
[Os]; declines from 2 to 1 mM carcass flow declines to 
approximately 50% of its maximum. 

Kidneys. The relationship between renal blood flow 
and [Os], is shown in Fig. 8. Inspection of the figure 
suggests the existence of a maximum blood flow in the 
1.5 to 3 mM [O3], region and a rather abrupt decrease 
below the 1.5 mM [0], level. By applying the Friedman 


l Renal blood flow = 125 Tc 
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Fig. 10. Plot of umbilical blood flow versus arterial O; content. i ; 


{abdominal aorta). 


+ 


test, this general patter n was distinguishable i in the in- 


dividual fetuses (p « 0.025). Therefore, the data were: 


analyzed by the same procedure used in the analysis of l 
carcass flow, with the following result: 


; (165 1n [Os], - - 
NC 


(Range of a: 67 to +49. Piden use error, à. 2%. Exe i E 
plained intra-animal variability: 66%.) This function is, ' ' 


graphically illustrated in Fig. 8. 


According to equation-9 renal blood flow is virtually’ 


unaffected by variations of oxygen in the 6 to 2.5 mM 
[Oz] range and then declines to approximately half its 
normal value when [Og], is in the] to 1.5 mM region. 
Gastrointestinal tract. "The blood flows to stomach, 
duodenum, jejunum-ileum, terminal ileum, and colon 
were studied separately. The results are shown in Fig. 
9. It is apparent that a pattern similar to that demon- 


strated for carcass and kidneys was present in all seg- 
ments of the gastrointestinal tract. However, an ins 
crease of blood flow in the transition of [Os] from 6 to: 


2 mM was evident only in the jejunum-ileum and ter- 


minal ileum. 


Group 4. The placenta is the most important organ 
of this group, which includes also the thyroid and 


thymus. As shown in Fig. 10, there was no apparent: 
relationship between placental blood flow, expressed as . 
(kg fetal body weigh)^', and the [Og], - 


ml: min^!* 
level. The absence of a consistent flow-[O;], relation 
was confirmed by applying the Friedman test to each of 


_ the 12 fetuses (p > 0.1). In six animals placental flow ` 


increased with hypoxia, and in three it decreased. In 
the remaining three the flow remained virtually con- 
stant. 

Blood pressure. A trend to increase arterial blood pres- 
sure with hypoxia was noted and analyzed as follows: 


A linear regression was calculated for each fetus, using 


aiy a. o à 
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Fig. 12. Relationship between standard bicarbonate and the 
oxygen flow to the fetal carcass.” 


` blood pressure as the dependent variable and [Og], as 


the independent variable. The slope was negative in 10 
of 11 fetuses, which indicates a consistent trend (sign 
test: p < 0.05). A comparison of the 11 regression lines 
showed that they had similar variance’ (Bartlett test, 
p 0.1) but significantly different slopes (F test, 


"p € 0.01). Inspection of the data did not show an ab- 


rupt change of pressure at any one level of [Os]; de- 


‘spite the nonlinear relationship of regional flows to 


[Os]. It was concluded that the change in fetal blood 
pressure with oxygenation differed in magnitude 
among fetuses and did not begin at some discernibly 
critical point. In the 11 fetuses; blood pressure was 
measured at [Os], values that ranged from a high me- 
dian of 4.6 mM to a low median of 1.4 mM. Using the 
pressure versus [Oo], regression lines, it could be esti- 
mated by linear interpolation that the mean fetal blood 
pres was 39.0 +. 2. n mm Hg at 4.6 mM [O;], and 
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increased to 46.5 + 3.2 mm Hg at 1.4 mM [Ofa 
Therefore, the general trend was to increase bkcod 
pressure 6% for a A[Os], of — 1.0 mM. 

Heart rate. The heart rate (HR, beats - min™') ^as 
measured in nine fetuses. For the purpose of statistcal 
analysis the average HR measured over a 30 mi^xite 
period was considered to be representative of that 
period. 

Although changes of [O.], seemed to have no cor:is- 
tent effect on HR, the mean HR showed a signifcant 
tendency to decrease in inverse relation to blood pres- 
sure. By a procedure similar to that used in analyzing 
the blood pressure-(O;], relationship, it could be d=m- 
onstrated that HR was related to blood pressure (BP, 
kPa) according to the equation: 


HR = 237 —15 BP 710) 
(R? = 0.46, degrees of freedom = 38, p < 0.001. 


Acid-base balance. The standard bicarbonate was zal- 
culated from pH, Pco;, and hemoglobin data.” The 
standard bicarbonate of blood samples drawn from. the 
ascending aorta is plotted against [Os]; in Fig. 11. Lt is 
apparent that there was a curvilinear relationship be- 
tween standard bicarbonate and ; Os], indicating the 
development of metabolic acidosis at low levels of 2]; 
This trend was recognizable within individual fe uses 
(Friedman test, p < 0.01). Metabolic acidosis in esoci- 
ation with a low [0,]; is likely to be the expression.of an 
inadequate delivery of oxygen to those fetal part: such 
as the carcass in which oxygen supply is strongly “Deja 
dependent. In agreement with this supposition, there 
was a clearly defined relation between standard bicar- 
bonate and oxygen to the carcass (Fig. 12). 


Comment 


The observations presented in this report previde a 
quantitative description of oxygen flows in the rear- 
term fetus as a continuous function of arterial C« con- 
tent, [Og],. Two important limitations of this deszrip- 
tion should be noted. The first is that the nea- 
surements of blood flow were made 1 to 2 hours after 
the gas mixture that the mother was breathing was 
changed. Any time-dependent adaptation oca.-ring 
before or after these measurements would hz*2 es- 
caped our attention. The second limitation +: that 
changes of [Os] were covariant with changes o7 Po; 
and, in some fetuses, with changes of acid-base balance. 
Hence the quantitative relations developed .1 this 
study are applicable only to a certain time interval and 
to the adaptation that follows acute changes of mater- 
nal Pio,. Further studies are needed in order tc estab- 
lish a more general applicability. 

The blood flows to the heart and neural tissuss were 
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a reciprocal function of arterial O; content [O;],. This 
relationship can be interpreted as an attempt to main- 
tain constant the blood flow x [Os]; product, i.e., the 
arterial flow of oxygen to these organs. As shown by 
statistical analysis, the fetus was successful in maintain- 
ing the flow of oxygen to heart and brain stem constant 
whereas brain and cerebellum suffered some loss of 
arterial oxygen flow as [Oz], decreased. In comparing 
the arterial supply of oxygen to heart and brain it is 
important to keep in mind that under normoxic condi- 
tions the heart extracts a larger quantity of oxygen per 
milliliter of perfusing blood than the brain. As com- 
pared to the heart the brain may better be able to tol- 
erate a certain decrease in arterial oxygen supply. It is 
not known whether the same applies to a comparison 
of the brain stem with the brain, because the oxygen 
content in the veins draining the fetal brain stem has 
not been measured. 

Variations of arterial Po» and oxygen content do not 
produce any gross changes in the rate of oxygen con- 
sumption of individual organs until the level of oxy- 
genation attains a certain low critical.level. For exam- 
ple, the oxygen consumption rate of the fetal brain 
does not change systematically as the arterial oxygen 
content varies over the 6 to 1 mM range?! Therefore it 
is of interest to note that the flow response to oxygen by 
heart and central nervous system does not manifest 
itself onlv at some critical level of hypoxia. Itis particu- 
larly evident in the heart data (Fig. 1) that oxygen 
influences coronary ilow over a continuum extending 
from fetal hyperoxia to hypoxia. On the basis of this 
observation it would appear that the so-called response 
of cerebral and coronary flows to hypoxia is the ex- 
presison of a regulatory mechanism which operates 
both at low and high levels of oxygen availability. 

The response of adrenal flow to [O»]; was similar to , 


‘that observed in the heart and central nervous sys- 


tem. This response could be related to the regulatory 
function of the adrenal gland, £or the release of cate- 
cholamines by the fetal adrenals increases during 
hypoxia." 

Several investigators have observed that hypoxia is 
associated with a significant increase of fetal coronary,'® 
cerebral," ® ! 22 26 and adrenal” flows. The only ap- 
parent exception is a study on the fetal rhesus monkey 
under anesthesia? According to this study, the blood 
flows to brain, heart, and adrenals were not sig- 
nificantly different between two groups of fetuses with 
mean arterial oxygen saturations in the abdominal 
aorta equal to 54% and 19%, respectively. However, 
the range of variability of saturations and flows within 
each group was quite large and may have prevented 
the detection of an oxygen effect. 
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The relationship between the level of fetal oxygena- 
tion and the blood flows to kidneys, gut, and carcass 
(Group 4 organs) is complex. In the transition from 
hyperoxia to hypoxia the perfusion rate has a tendency 
to increase gradually to a broad maximum and then to 
decrease abruptly. This behavior is probably the resul- 
tant of two sets of regulatory mechanisms working at 
cross-purposes: a set of local mechanisms which tends 
to increase the blood flow in hypoxia and a set of sys- 
temic mechanisms which tends to produce the opposite 
effect. The existence of this dual regulation can be. de- 
duced from data on the circulatory reaction of limbs to 
hypoxia. Crawford and colleagues" perfused the hind 
limbs of dogs with blood at different levels of oxygen 
saturation and observed that a decrease of oxygen sat- 
uration from 100% to 30% caused the flow to increase 


2.5 times. In contrast to this finding, experiments by’ 


Dawes and associates? have shown that severe hypoxia 
evokes a prompt and marked decrease of blood flow to 
the hind limbs of the fetal lamb and that this reaction is 
mediated by reflexes from aortic chemoreceptors and 
by circulating catecholamines. In the light of the above 
findings, the increase of blood flow to most abdominal 
viscera and the carcass during moderate hypoxia indi- 
cates the prevalence of local mechanisms of autoregu- 
lation, whereas the reduction of blood flow in severe 
hypoxia indicates the overwhelming importance of sys- 
temic, vasoconstrictive effects. It is worth noting that 
within the Group 4 organs there were substantial dif- 
ferences in the interplay of vasodilatory and vasocon- 
strictive influences. For example, among the different 
sections of the gut the terminal ileum displayed clearly 
an increasé of blood flow from hyperoxia to moderate 
hypoxia, whereas such an increase was virtually unde- 
tectable in the stomach and duodenum. 

The results on the relation of pulmonary and placen- 
tal blood flows to oxygen are in agreement with obser- 
vations by other investigators.? ?: 1° 

Studies of the fetal response to a continuum of oxy- 


. gen availability serve in part to clarify the complex issue 


of fetal hypoxia. In comparison to the neonate or the 
adult, the normal fetus is hypoxic, i.e., it has a lower 
arterial oxygen tension, saturation, and content. This 
hypoxia can be defined as "physiologic" for three main 
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Table IIL. Classification of hypoxic states in the 
fetal lamb l 


Approximate range of | O4] 
Type of hypoxia in ascending aorta (mM) 


I. Physiologic hypoxia 4-3 
II. O, supply to some tissues is 3-2 
below normal but adequate 
Absence of metabolic acidosis 
HI. O; supply is adequate to heart 2-1 
and central nervous system 
but inadequaie to carcass and 
some viscera 
Metabolic acidosis 
IV. O, supply is inadequate to «I 
most of the organism, central 
nervous system included 


reasons: (1) it is a consequence of normal placental re- 
spiratory function and the anatomy of the fetal circula- 
tion, (2) it contributes to the fetal pattern of circulation 
by diverting blood away from the lungs and through 
the ductus arteriosus,? and (3) it is not associated with 


.any metabolic evidence of oxygen deprivation. The 


fetal oxygen consumption rate is relatively high! and 
lactate is a substrate, rather than a net product, of fetal 
"metabolism. As the fetal oxygen content declines below 
normal, three stages of hypoxia can be discerned, 
which are distinctly different from each other and. 
from the physiologic state (Table III). The mildest 
form of hypoxia (Type II according to the classification 
in Table III) occurs approximately in the 3 to 2 mM 
[Oz] range. The amount of O; delivered to the carcass 
and some viscera (Group 4 tissues) is reduced but there 
is no evidence of metabolic acidosis. The existence of 
this type of hypoxia demonstrates that there is a mar- 


. gin of safety built into the normal supply of oxygen to 


the fetal tissues. In the next stage of hypoxia (Type IIT) 
the fetus is capable of satisfying the oxygen require- 
ments of the brain?! but not those of some other re- 
gions of the body, as evidenced by the appearance of 
metabolic acidosis, whose severity is inversely related to 
the supply of oxygen to the fetal carcass. Finally, there 
is a stage of hypoxia (Type IV) in which the supply of 
oxygen to at least some parts of the nervous system 
becomes inadequate. 
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Compare your invasive - 
fefal heart rate recording wiih 





We did! Roche indirect fetal heart rate recording can be as good 
as a standard invasive fetal heart rate recording. This will allow 
you to monitor most of your patients non-invasively most of the 
time. Don't be limited to a monitor that does not have that capa- 
bility when a viable alternative is available. 
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The Roche 2106 Fetal Monitor is proven useful in 
virtually all antepartum patients: 
e Accuracy approaching internal monitoring. 


* Beat-to-beat heart rate variability. 
* Complete internal monitoring capability—the 2106 
can be used for all patients all the time. 
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The non-invasive 
fetal monitor 


Roche 
Fetasonde 


Roche Medical Electronics AJO! 
Brickyard Road 
Cranbury, New Jersey 08512 


O Please send me further information on Fetasonc 





C] Pleasecallmeat___  — .  Á A4 to 
arrange for demonstration of Fetasonde* 
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dn selected atients with 
-nonobstructive urinary retention 


‘ INJECTION: 5 mg/ml, for ics 3s Us 
TABLETS: 25 mg, 10 mg, a 


URECHOLINE 


— (BETHANECHOL CHLORIDE | MSD) 

. often 

an alternative 
to urinary 
catheterization 
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for the treatment of acute postoperative and postpartum non 
obstructive (functional) urinary retention and for neurogenic atony — 
of the urinary bladder with retention 
e helps initiate micturition and empty the bladder 
© often makes bladder catheterization unnecessary 
e available in injectable and oral forms 





URECHOLINE (Bethanechol Chloride, MSD) should not be used 
when the strength or integrity of the gastrointestinal or bladder — 
wall is in question, or in the presence of mechanical obstruction. - 





|n the management 
of nonobstructive 
urinary retention, 






Contraindications: Hypersensitivity to Tablets URECHOLINE (Bethanechol 
Chloride, MSD) or to any component of Injection URECHOLINE; hyperthyroidism, 
pregnancy, peptic ulcer, latent or active bronchial asthma, pronounced bradycardia 
. or hypotension, vasomotor instability, coronary artery disease, epilepsy, and parkin- 
sonism. Should not be employed when the strength or integrity of the gastro- 











the advantages of the 
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intestinal or bladder wall is in question, or in the presence of mechanical obstruc- catheter must be 
tion. Ae dried seulor oL of the peach a Era tract or urinary blad- weighed against its 

er might prove harmful, as following recent urinary bladder surgery, gastro- - potential dan a 
intestinal resection and anastomosis, or when there is possible gastrointestinal ob- potential Mangers. 


struction; in bladder neck obstruction, spastic gastrointestinal disturbances, acute 
inflammatory lesions of the gastrointestinal tract, or peritonitis; or in marked vago- 
tonia. ; 


Warnings: The sterile solution is for subcutaneous use only. It should never be 









Catheterization to correct acute 
urinary retention is often manda- 
tory. However, in other situations 
























be forced up the ureter into the kidney pelvis; if there is bacteriuria, this may cause 
reflux infection. - 
Adverse Reactions: Abdominal discomfort, salivation, flushing of the skin (“hot 
feeling"), sweating. Large doses more commonly result in effects of para- 
sympathetic stimulation, such as malaise, headache, sensation of heat about the 
face, flushing, colicky pain, diarrhea, nausea and belching, abdominal cramps, 
borborygmi, asthmatic attacks, and fall in blood pressure. d 
Atropine is a specific antidote. A syringe containing a dose, for adults, of 0.6 mg 
(1/100 grain) of atropine sulfate should always be available to treat symptoms of 
toxicity. Use proportionately smaller amounts for children. Subcutaneous injection 

is preferred except in emergencies when the intravenous route may be employed. 
How Supplied: Tablets, containing 5 mg, 10 mg, or 25 mg bethanechol chloride 
each, in bottles of 100 and single-unit packages of 100; Injection, containing per 

ml 5 mg bethanechol chloride and Water for Injection q.s., in 1-ml vials. D 
For more detailed information, consult your MSD representative or see full MSD 
prescribing information. Merck Sharp & Dohme, Division of Merck & Co., 

INC., West Point, Pa. 19486 JGURO1R2422) 


system. 
Incidence of Infection 
Following Catheterization 
Single Catheterization 
1% to 2% | 
Indwelling Catheterization 
approaching 30% to 50% 
at 96 hours 


Injection URECHOLINE (Bethane- 
chol Chloride, MSD) is for 
subcutaneous use only. If it is given 
intramuscularly or intravenously, 
violent symptoms of cholinergic 
overstimulation, such as circula- 
tory collapse, fall in blood pressure, 
abdominal cramps, bloody diar- 
rhea, shock, or sudden cardiac 
arrest are likely to occur. 


Although rare, these symptoms 
have occurred after subcutaneous 
injection and may occur in cases 
of hypersensitivity or overdosage. 
Atropine is a specific antidote. 

A syringe containing a dose, for 
adults, of 0.6 mg (1/100 grain) 
atropine sulfate should always be 
available to treat symptoms of 
toxicity. Use proportionately 
smaller amounts for children. 






given intramuscularly or intravenously. Violent symptoms of cholinergic overstimu- its benefits should be weighed e 
lation, such as circulatory collapse, fall in blood pressure, abdominal cramps, _ against the trauma and discomfort | - 
bloody diarrhea, shock, or sudden cardiac arrest are likely to occur if the drug is it'can cause and the factthat ae 
given by either of these routes. Although rare, these same symptoms have occurred infection follow! indl eg 
after subcutaneous injection, and may occur in ceses of hypersensitivity or REMO NOINE ASIE | 
overdosage. i VUES e | catheterization is a possibility. A 
Precautions: Special care is required in patients receiving ganglion blocking _ Moreover, the incidence rises — 4 
compounds because a critical fall in blood pressure may occur; usually, severe eb- dramatically after an indwelling A 
dominal symptoms appear before there is such a fall in blood pressure. In urinary catheter has been in place for 96 S. 
retention, if the sphincter fails to relax as the drug contracts the bladder, urine may ‘hours, even with a closed sterile : à 
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° tages over yesterday's: First, the 
to tissue jaw serrations are specifically 
P designed to occlude vessels with 
less pressure and hold without 
Slipping. Second, the whole 
instrument is lighter with more 
controllable pressure. 


The net result is an impra 
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She may need 
progesterone too. 


Breakthrough bleeding, 
is a common complication of 
estrogen replacement. 


Provera’ Tablets 10 mg/day for 10 days. 


When the unopposed action of exogenous (or endogenous) estrogen causes abnormal uterine 
bleeding in the perimenopausal woman, Provera, 10 mg a day for 10 days, transforms 

the estrogen-primed endometrium into a secretory endometrium. Optimum shedding of the 
endometrium follows cessation of therapy with Provera. 


First, rule out organic pathology. 

Abnormal uterine bleeding at any age calls for a thorough gynecologic examination. 

Only after organic causes have been ruled out can the bleeding be attributed to the action of 
exogenous or endogenous estrogen. 


Additional clinical considerations. 
Progestational agents should not be used during the first four months of pregnancy, as a diagnostic 


test for pregnancy, nor in women with liver dysfunction or disease, known or suspected 
malignancy of breast or genital organs, or a history of thrombophlebitis or pulmonary embolism. 





P rTOVeTA 0 mg Dosepak 


'". Medroxyprogesterone Acetate’ Tablets 


The Dosepak* dispenser helps patients comply 
with your instructions... provides ten, 10 mg tablets 
for the ten days of therapy recommended 
to achieve an optimal response. *Trademark © 1979 The Upjohn Company 


Please turn the page for additional prescribing information. 
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To control abnormal uterine bleeding in the absence of organic pathology 
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WARNING 
THE USE OF PROGESTATIONAL AGENTS DURING 
THE FIRST FOUR MONTHS OF PREGNANCY IS NOT 
RECOMMENDED. 

Progestational agents have been used beginning with the 
first trimester of pregnancy in an attempt to prevent 
habitual abortion or treat threatened abortion. There is no 
adequate evidence that such use is effective and there is 
evidence of potential harm to the fetus when such drugs are 
given during the first four months of pregnancy. Further- 
more, in the vast majority of women, the cause of abortion is 
a defective ovum, which progestational agents could not be 
expected to influence. In addition, the use of progestational 
agents, with their uterine-relaxant properties, in patients 
with fertilized defective ova may cause a delay in spontane- 
ous abortion. Therefore, the use of such drugs during the 
first four months of pregnancy is not recommended. 

Several reports suggest an association between intrauter- 
ine exposure to female sex hormones and congenital anoma- 
lies including congenital heart defects and limb reduction 
defects. One study estimated a 4. 7fold increased risk of limb 
reduction defects in infants exposed in utero to sex hor- 
mones (oral contraceptives, hormone withdrawal tests for 
poran , or attempted treatment for threatened abortion). 

me of these exposures were very short and involved only a 
few days of treatment. The data suggest that the risk of limb 
reduction defects in exposed fetuses is somewhat less than 1 
in 1000. 

If the patient is exposed to Provera (medroxyproges- 
terone acetate) during the first four months of pregnancy or 
if she becomes pregnant while taking this drug, she should 
be apprised of the potential risks to the fetus. 








Dt 
DESCRIPTION AND ACTIONS: usu ni ierant ace- 


tate is a derivative of progesterone. Administered orally or paren- 
terally to women with adequate endogenous estrogen it transforms 
roliferative endometrium into secretory endometrium. 
NDICATIONS: Secondary amenorrhea; abnormal uterine bleed- 
ing due to hormonal imbalance in the absence of organic pathology 
such as fibroids or uterine cancer. 
CONTRAINDICATIONS: Thrombophlebitis, thromboembolic 
disorders, cerebral apoplexy or patients with a past history of these 
conditions. Liver dysfunction or disease. Known or suspected malig- 
nancy of breast or genital organs. Undiagnosed vaginal bleeding. 
Missed abortion. Known sensitivity to medroxyprogesterone acetate. 
As a diagnostic test to pregnancy. 
WARNINGS: 1. Immediately discontinue administration should any 
of the following thrombotic disorders occur or be suspected: throm- 
bophlebitis, cerebrovascular disorders, pulmonary embolism, retinal 
thrombosis. 2. Beagle dogs treated with medroxyprogesterone acetate 
developed mammary nodules, some of which were malignant. 
Although nodules occasionally appeared in control animals, they were 
intermittent in nature; whereas he nodules in the drug-treated animals 
were larger, more numerous, persistent, and there were some breast 
malignancies with metastases. Their significance with respect to 
humans has not been established. 3. Discontinue medication pending 
examination if there is sudden partial or complete loss of vision, onset 
of proptosis, diplopia, or migraine. If papilledema or retinal vascular 
lesions occur, withdraw medication. 4. Detectable amounts of proges- 
tin have been identified in the milk of mothers receiving the drug. The 
effect of this on the nursing infant has not been determined. 5. Usage in 
pregnancy is not recommended (See Warning Box). 6. Three major 
studies in Great Britain and one in this country have shown a 
statistically significant association between thrombophlebitis, pulmo- 
nary embolism, cerebral thrombosis and embolism, and the use of oral 
contraceptives. It has been estimated that users are several times as 
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likely to undergo thromboembolic disease without evident cause as 
nonusers. The American study indicated that the risk did not persist 
after discontinuation and it was not enhanced by long continued 
administration. 

PRECAUTIONS: A pretreatment physical exam should include 
special reference to breast and pelvic organs and a Papanicolaou smear. 
This drug may cause fluid retention, therefore, observe carefully 
patients with conditions influenced by fluid retention such as epilepsy, 
migraine, asthma, and cardiac or renal dysfunction. In irregular 
bleeding per vaginum, bear in mind nonfunctional causes and Sal aml 
adequate diagnostic measures. Advise pathologist of therapy when 
submitting relevant specimens. Carefully observe patients with history 
of psychic depression and discontinue drug if serious depression recurs. 
Any possible influence of prolonged therapy on pituitary, ovarian, 
adrenal, hepatic, or uterine function awaits further study. Decreased 
glucose tolerance has been observed in a small percentage of patients 
on estrogen-progestin combinations, therefore, carefully observe 
diabetic patients receiving progestin therapy. Age constitutes no 
absolute jm factor, although onset of climacteric may be masked. 
Because of the occasional occurrence of thrombotic disorders (throm- 
bophlebitis, pulmonary embolism, retinal thrombosis, and cerebrovas- 
cular disorders) in patients taking estrogen-progestin combinations and 
since the mechanism is obscure, the physician should be alert to the 
earliest manifestation of these disorders. (See Patient Information for 
complete prescribing information.) 

ADVERSE REACTIONS: Pregnancy: (See Warning Box); 
Breast: rare reports of breast tenderness or galactorrhea; Skin: 
sensitivity reactions including pruritus, urticaria, edema and general- 
ized rash; acne, alopecia and hirsutism in a few patients; Throm- 
boembolic phenomena including thrombophlebitis and pulmonary 
embolism. 

The following adverse reactions have been observed in women 
taking progestins including medroxyprogesterone acetate: 
wer RA: bleeding; spotting; change in menstrual flow; amen- 
orrhea; edema; change in weight; changes in cervical erosion and 
secretions; cholestatic jaundice; rash (allergic) with and without 
pruritus; and mental depression. 

A statistically significant association has been demonstrated between 
use of estrogen-progestin combination drugs and the serious adverse 
reactions of thrombophlebitis, pulmonary embolism and cerebral 
thrombosis and embolism. Therefore, patients on progestin therapy 
should be carefully observed. 

Although available evidence is suggestive, a relationship has been 
neither confirmed nor refuted for the association of the serious adverse 
reaction of neuro-ocular lesions, e.g., retinal thrombosis and optic 
neuritis. 

The following adverse reactions have been observed in patients 
receiving estrogen-progestin combination drugs: rise in blood pressure 
in susceptible individuals; premenstrual-like syndrome; changes in 
libido; changes in appetite; cystitis-like syndrome; headache; nervous- 
ness; dizziness; fatigue; backache; hirsutism; loss of scalp hair; ery- 
thema multiforme; erythema nodosum; hemorrhagic eruption, and 
itching. Therefore, observe patients on progestin therapy carefully. 

The following laboratory results may be altered by the use of 
estrogen-progestin combination drugs: increased sulfobromophthalein 
retention and other hepatic function tests; coagulation tests (increase in 
prothrombin factors VII, VIII, IX and X); metyrapone test, pregnan- 
ediol determination; thyroid function tests (increase in PBI and butanol 
extractable protein bound-iodine, and decrease in T? uptake values). 
HOW SUPPLIED: 2.5 mg in bottles of 25. 10 mg in bottles of 25 
and 100. MED B-1I-S 
Caution: Federal law prohibits dispensing without prescription. 

For additional product information, see your Upjohn representative. 
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GYNECOLOGY 


A comparison of medroxyprogesterone serum 
concentrations by the oral or intramuscular 
route in patients with persistent or recurrent 
endometrial carcinoma 


SANFORD SALL, M.D. 
PHILIP DiSAIA, M.D. 

C. PAUL MORROW, M.D. 
RODRIQUE MORTEL, M.D. 
KONALD PREM, M.D. 
TATE THIGPEN, M.D. 
WILLIAM CREASMAN, M.D. 
New York, New York 


A randomized study, comparing serum medroxyprogesterone concentrations by the oral and 
intramuscular routes. was performed on 22 patients with persistent or recurrent endometrial 
adenocarcinoma by six institutions of the Gynecologic Oncology Group. The oral group (11 patients) 
received cutaneous Provera (medroxyprogesterone), 50 mg three times a day, and the 
„intramuscular group (11 patients) received 300 mg of Depo-Provera (medroxyprogesterone) weekly 
for atleast 2 months. Serum levels were evaluated at 0, 2, 4, 6, 8, 10, and 12 hours after 
administration and every day for the first week and weekly thereafter for 8 weeks. The mean serum 
levels (nanograms per milliliter) of medroxyprogesterone in the oral group were consistently higher 
than the corresponding mean levels of the intramuscular group. In addition, from the first through 
eighth weeks, the measurements (medians) for the oral group were statistically higher than those for 
the intramuscular group. Although the study indicates a significant increase in serum levels 
achieved by the oral route, the follow-up period of patients under study is too early to evaluate its 
clinical effectiveness as compared to the intramuscular route. (AM. J. OBSTET. GYNECOL. 

135:647, 1979.) a i 


In 1951, Kelly! observed regression in two of three terone. Since Kistner's? first report in 1959, several 
patients with endometrial cancer treated with proges- reports noting the response of endometrial cancer to 
From the Department of Obstetrics and Gynecology. New Received for publication October 4, 1978. 
York Medical College. Revised December 5, 1978. 
Supported by the following grant awards by the National 1 
Cancer Institute, Degartment of Health, Education, and Accepted December 27, 1978. 
Welfare: 2 RIO CA 12483, 2 RIO CA 13641, 1 R10 Reprint requests: Gynecological Oncology Group i 
CA 16386, 1 R10 CA 23088, 5 RIO CA 13633, ånd 5 Headquarters, 1234 Market St., Suite 430, Philadelphia, 
R10 CA 12534. i Pennsylvania 19107. 
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Fig. 1. Mean values for oral and intramuscular medroxyprogesterone. —— i: Oral; - - - - : in- 


tramuscular. 


various synthetic progestins have appeared.** The 
National Cancer Institute has listed progesterone as an 
effective, antineoplastic drug in the treatment of endo- 
metrial cancer. According to Smith and associates,” an 
objective response (defined in terms of a measureable 
decrease in tumor mass or metastatic lesions of 25% for 
3 months or more) was noted in 17 of 42 patients (40%) 
when medroxyprogesterone (Provera) was used, Kist- 
ner? noted a 30% to 35% objective remission rate with 
the same agent. In both of these studies, medroxypro- 
gesterone was delivered intramuscularly in the form of, 
Depo-Provera. Recently, an oral form of medroxypro- 
gesterone (50. mg tablet) has become available. A pre- 
liminary study of the blood-level time course of 
Provera given by the oral and intramuscular routes has 
strongly suggested that very effective, in fact, higher, 
serum levels of medroxyprogester one can be obtained 
by the oral route rather than the intramuscular form.” 
Since progestational therapy is a commonly used reg- 
imen for recurrent or persistent endometrial cancer, 
the Gynecologic Oncology Group developed a study to: 
(1) compare the average serum concentration with the 
oral and intramuscular administration of medroxypro- 
gesterone acetate; (2) compare the effectiveness of oral 
Provera versus the intramuscular form of Depo- 
Provera in patients with persistent or recurrent endo- 
metrial carcinoma; and (3) establish the oral form of 


medroxyprogesterone acetate as an effective antineo- , 


plastic agent in endometrial cancer, similar to its in- 
tramuscular form known as Depo-Provera. 


Material and methods 


Twenty-four patients were admitted to the study 
from six institutions (New York Medical College, Uni- 
versity of Southern California, Duke University, Uni- 
versity of Mississippi, University of Minnesota, and the 
M. S. Hershey Medical center of Pennsylvania State 
University). The Gynecologic Oncology Group Statisti- 
cal Office provided randomization by means of the 
closed-envelope technique. The two treatments in this 
protocol were randomized within institutions in bal- 
anced groups of six, with limitations that no more than 
three consecutive entries should receive the same 
treatment, Patients randomized to cutaneous Provera 
(Regimen 'A) received a 50 mg tablet of drug three 
times a day, without interruption for at least 2 months. 
Patients randomized to intramuscular Depo-Provera 
(Regimen B) received one 300 mg (3 ml) injection by 
the intramuscular route weekly for at least 2 months. 

Eligible for the study were women with advanced 
adenocarcinoma of the endometrium, either recurrent 
or persistent, not amenable to surgery or radiation 
alone. In essence, any patient who had adenocarci- 
noma of the endometrium and who had a metastatic 
site not being treated by other modalities and/or a site 
which was accessible for determining an objective re- 
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* sponse was eligible for the study. Each patient had an 
estimated survival of at least 2 months, and, if vaginal 
cuff or pelvic recurrence was noted, no chemotherapy 
should have been given in the preceding eight weeks. 
Three milliliters of blood was drawn for both regi- 
men groups at 0, 2, 4, 6, 8, 10, and 12 hours after 
administration on the first, day, daily thereafter for the 
first week, and weekly thereafter for the course of the 
study. Serum was harvested from all blood samples as 
soon as possible and frozen. Frozen serum was shipped 
to The Upjohn Co. Clinical Laboratories for assays 
which were performed without knowledge of treat- 
ment regimen. 
Of the 24 patients originally randomized to the 
study, two were judged not evaluable. One died 3 
weeks after study entry, and the other patient did not 
have serum samples obtained at the proper intervals. . 


Results and statistical analysis 


Table J indicates the mean value (nanograms per 
milliliter) at each time point for Regimen A (oral) and 
Regimen B (intramuscular). All means. of the A (oral) 
group were consistently higher than the corresponding 
means of the B (intramuscular) group. Review of each 
case (A and B) in F ig. 1 indicates that there is an almost 
constant positive slope with the A cases having a similar 
slope as the B cases. Since the distribution of the values 
could not be determined from this small sample, it was 
not valid to test Regimen A versus Regimen B by at 
test. Therefore, a nonparametric analysis was em- 
ployed. There were 11 cases entered into regimen A 
and 11 cases into Regimen B. When the Mann-Whitney 
U test is employed, the sequence of the combined A 
and B samples gives a U = I. The critical U for 
a = 0.001 is 15 (one-tailed t test). Thus, at 12 hours, 
the measurements of the A group are statistically 
higher than those for the B group. 

Analysis for later time periods included all cases that 
had no more than one value missing. For each case, the 
median (in preference to the mean) was determined. 
The groups were combined and the Mann-Whitney U 
test was computed as “0.” The critical U for a value of 
0.001 is 6. Thus, for the first through eighth weeks, the 
measurements for the A group were statistically higher 
than those for the B group. 


Comment 


Progestational therapy by the intramuscular route 
has tended to be the initial systemic therapy utilized for 
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Table I. Mean value at each time point: Oral and 
intramuscular medroxyprogesterone 


No. of | Mean | No. of 
values | (ng/ml) values 









2 hr. 11 95.7 11 5.4 
4 hr. ll 33.0 tl 6.8 
6 hr. 11 28.9 1 8.6 
8 hr 10 49.6 11 9.9 

10 hr. ll 66.6 1 9.5 

12 hr. 11 71.2 1 11.2 
1 wk 9 128.5 11 16.5 
9 wk. 9 150.9 11 24.5 
3 wk. 7 149.6 11 30.8 
4 wk. 7 156.3 11 62.4 
5 wk. 7 170.0 11 46.6 
6 wk. 4 168.0 9 53.3 
7 wk. 4 167.0 10 51.6 
8 wk. 4 174.2 7 58.9 
9 wk. 4 217.4 7 68.2 

10 wk. 4 183.3 7 73.1 
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persistent or recurrent endometrial adenocarcinoma, 
but has limited patient acceptability, requires adminis- 
tration by health care providers, and often necessitates 
considerable travel to tertiary care centers on a weekly 
basis. This frequently causes loss of the patient to 
follow-up and less than optimum chemotherapeutic 
management. : 

Our results indicate that the oral route of Provera 
achieves a significantly higher blood level than the in- 
tramuscular route at both the 12 hour and 8 week time 
periods. This achieved increase in serum levels of 
Provera, however, may be of a quantitative nature, and 
its response on the end organ or metastatic tumor may 
not have a correlative increase in a qualitative effect. 
Although there is no significant cross-reactivity with 
the double-antibody radioimmunoassay, as described, 
with physiologic concentration of naturally occurring 
steroids, measured levels may be increased by proges- 
tational metabolites. 

Tlie follow-up period of this study is presently in- 
sufficient to compare the clinical effectiveness of oral 
Provera versus the intramuscular form of Depo- 
Provera in patierits with persistent or recurrent endo- 


metrial adenocarcinoma. 


We wish to thank Herbert Rich; Biostatistician at the 
New York Medical College, for his invaluable assistance 
in the evaluation and analysis of the data. 
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Amenorrhea: Observations based on the analysis of 


luteninizing hormone-releasing hormone testing 
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From 1973 to 1976, 130 patients with symptomatic amenorrhea were evaluated by pituitary 
gonadotropin response to a subcutaneous injection of luteinizing hormone-releasing hormone 
(LHRH). These patients were placed in 13 specific disease categories by extensive endocrine 
evaluation. The LHRH test itself was not used for diagnostic categorization. Test results from these 
groups of patients were compared with those from 18 early follicular control subjects using 
logarithms of four baseline and 13 response measurements. Results were as follows: Gonadotropin 
measurements demonstrated a logarithmic distribution. Each diagnostic category demonstrated 
multiple significant differences when compared to the control group. Statistical comparisons using 
logarithms yielded additional significant differences (when n « 10) which were not apparent using 
the untransformed (original) values. Multiple variables were examined in order to determine how 
best to characterize the response of gonadotropins to LHRH. The gonadotropin peak, peak minus 
baseline, area under the curve, and mean change were highly correlated and could be used 
relatively interchangeably to quantitate the gonadotropin response. The peak/base ratio conveyed 
quantitative informatión that was different from the other parameters. Each disease category 
demonstrated a pattern that was distinguishable from the control group; however, the variability in 
gonadotropin response limited the usefulness of the LHRH test as a diagnostic tool to categorize 
individual patients. (AM. J. OBSTET. GYNECOL. 135:651, 1979.) 


AMENORRHEAiSa symptom of diverse etiologies. The 
cause may be obscure and clues to diagnosis are fre- 
quently suggested by basal serum gonadotropins—lu- 
teinizing hormone (LH) and follicle-stimulating hor- 
mone (FSH). Major elevations of the gonadotropins are 
usually associated with an ovarian cause of amenor- 
rhea, while low or normal levels are often observed 
with central causes (hypothalamic or pituitary disease). 
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Unfortunately, further analysis of these low or normal 
gonadotropins usually does not allow a precise iden- 
tification of the etiology of hypothalamic-pituitary dis- 
ease states. With the isolation and synthesis of LH-re- 
leasing hormone (LHRH) in 1971," * a new dimension 
in the investigation of the amenorrheic woman became 
available. 

Since its synthesis, LHRH has been tested extensively 
in both the normal and abnormal states. While the 
fundamental mechanisms of hypothalamic-pituitary- 
ovarian function have been partially clarified through 
its use, there have been mixed reports as to the effec- 
tiveness of LHRH as a diagnostic aid for specific endo- 
crine diseases in individual patients. Mortimer and 
associates? concluded that baseline gonadotropin val- 
ues provide as much information as LHRH-stimulated 
values, negating entirely the diagnostic efficacy of the 
LHRH test. ; 

The present report provides an analysis of the results 
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Table I. Diagnostic criteria of amenorrhea* 


Group [no] , Criteria 





I l. Constitutional delay: Absence of menarche at 
age 18. Normal evaluation including go- 
nadotropins, usually with some secondary 
sexual development 

H © 2. Postpill amenorrhea: Onset of amenorrhea on 


termination of oral contraceptive therapy 
(>6 months duration of amenorrhea). Neg- 
ative evaluation . 

9. Hypothalamic oligomenorrhea: Menstrual peri- 
ods less frequent than every 3 months with 
negative endocrine evaluation 


Hl 4. Polycystic ovarian disease: Primary or secondary 
amenorrhea with clinical (e.g., hirsutism) and 


laboratory (e.g., elevated testosterone) evi- 


dence of elevated androgen and high LH/. 


FSH ratio 


Hypothalamic amenorrhea: Amenorrhea with 

negative evaluation  . 

6. Anorexia nervosa: Amenorrhea associated with 
major weight loss secondary to psychopathol- 
ogy and confirmed by psychiatric consulta- 
tion. Endocrine evaluation compatible (i.e., 
hypoestrogenic) 

7. Empty sella: Amenorrhea with negative endo- 

crine evaluation. except'an "empty sella" 

on pneumoencephalography 


IV 5. 


Hypothalamic amenorrhea-galactorrhea: Amen- 
orrhea and galactorrhea with elevated pro- 
lactin (>20 ng/ml) but otherwise negative 
endocrine testing (including polytomograms) 

9. Postpill amenorrhea-galactorrhea: Same criteria 
as for No. 8 above but onset simultaneous 
with cessation of oral contraceptive use 

10. Amenorrhea-galactorrhea, suspected adenoma: 

Same criteria as for No. 8 above, except equiv- 
ocal changes suggesting pituitary adenoma by 
polytomographic evaluation or normal sella 
radiographically with prolactin 2200 ng/ml 
or subsequent development of an adenoma 
documented operatively 

11. Amenorrhea-galactorrhea, pituitary adenoma: 

Surgically documented pituitary adenoma, 

elevated prolactin, and abnormal polytomo- 

grams 


VI 12. Hvpothalamic-pituitary sarcoidosis-amenorrhea: 
Systemic sarcoidosis with evidence of structural 
hypothalamic disease (e.g., visual field defects, 
anosmia) 

13. Partial hypopituitarism-amenorrhea: Amenor- 

„rhea associated with other trophic hormone 
loss (e.g., adrenocorticotropic hormone, 
TSH). No evidence of pituitary tumor or emp- 
pty sella up 


*Amenorrhea >12 months’ duration, absent menses unless 
otherwise specified. 


of LHRH testing in a group of women with amenor- 
rhea seen at Duke University Medical Center. In this 


study the LHRH test was employed as an investigative - 


rather than a diagnostic tool, and no etiologic diagnosis 
was changed because of the LHRH test results. 
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Material and methods 
Between 1978 and 1976, 130 women (14 to 53 years 


of age) with oligomenorrhea or primary or second- 


ary amenorrhea underwent diagnostic testing with 
LHRH.* All patients presented to physicians of this 
institution with complaints of menstrual dysfunction 
and most had associáted symptomatology (e.g., galac- 
torrhea, hirsutism, infertility). Endocrine histories 
were obtained and physical and pelvic examinations 
were performed in all patients. Extensive basal and 
dynamic laboratory testing, as well as appropriate ra- 
diologic and operative studies, was carried out depen- 
dent on physician discretion. 

Eighteen normally ovulatory women between 18 and 
35 years of age served as controls and were tested be- 
tween days 2 and 6 of their menstrual cycles (early 
follicular). Probable ovulation in the test cycle was doc- 
umented by basal body temperature analysis or a luteal 
phase serum progesterone level greater than 5 ng/ml. 

The LHRH test was conducted as follows: A heparin 
lock was placed at T — 60 minutes and samples for 
basal LH and FSH measurement were drawn at T — 30 
minutes and T — 1 minute. LHRH (100 ug) was ad- 
ministered subcutaneously at T — 0 with samples for 
LH and FSH analysis drawn at T + 15, T + 30, T + 
60, T + 120, T + 180, and T + 240 minutes. Samples 
for total estrogen determinations were obtained at 
T — 1 minute and T + 240 minutes. 

Serum levels of FSH,’ LH,’ and estrogen? were de- 
termined by radioimmunoassay, and all individual pa- 
tient samples for any given hormone essay were run 
with atleast duplicate determinations on the same assay. 

Each of the 130 study patients was placed in a diag- 
nostic category (Table I) by a thorough review of his- 
tory, laboratory values, and the course of disease since 
the time of diagnostic testing. Each patient had under- 


*AY 24031, provided by Ayerst Labs. 


TThese tests included complete blood count, liver and renal 
function tests, urinalysis, Papanicolaou smear, cytologic mat- 
uration index, buccal smear, karyotype, examination of breast 
fluid, endometrial biopsy, cervical mucus tests, hysterosalpin- 
gography, laparoscopy, skull roentgenography, sellar polyto- 
mography, ovarian biopsy, visual field examination, 24 hour 
urine collection for 17-hydroxycorticosteroid and 17-ketoste- 
roid determinations; serum immunoassays for cortisol, FSH, 
LH, total estrogens, progesterone, prolactin, testosterone, 
thyroxine, thyroid-stimulating hormone (TSH) and growth 
hormone, pituitary exploration by the transsphenoidal ap- 
proach, pneumoencephalography, and cerebral arteriog- 
raphy. Many of the patients had an insulin tolerance test (0.1 
U/kg) for evaluation of growth hormone and cortisol, an 
L-dopa test (10 mg/kg) for determination of prolactin supres- 
sion, a thyrotropin-releasing hormone test (500 ug intrave- 
nously) for TSH and prolactin measurement, a metyrapone 
test (750 mg every 4 hours) for 17-hydroxycorticosteroid mea- 
surement, and a chlorpromazine test (0.7 mg/kg) for evalua- 
tion of prolactin stimulation. 
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Fig. 1. Histograms of 36 baseline LH values in 18 normal women in the early follicular phase (two 
values per subject). 4: Natural number with a skewed distribution to the right. B: Logarithmic 


conversion with a normal distribution. 


gone adequate study to satisfy the authors of the cor- 
rectness of the diagnosis (based on accepted criteria) 
and to adequately exclude other pathologic causes of 
the findings. Any patient with an equivocal diagnosis 
was excluded prior to these analyses. 

Original baseline LH and FSH values for the 18 con- 
trol subjects demonstrated a logarithmic distribution 
(Fig. 1). Statistical calculations were performed by 
computer programs using both original values and log- 
arithmically (base 10) transformed variables. Antilog 
conversions were done at the end of a statistical com- 
parison for the purpose of graphic display. Statistical 
significance in comparing each group to the control 
group was based on a two-tailed Student's t test with.a 
p value of less than 0.05. | 

The following variables were calculated for the con- 
trol group and for each of the 13 diagnostic categories: 
(1) base line determinations—-LH base, FSH base, and 
estrogen base and (2) stimulated response determi- 
nations—LH and FSH peak (maximum response); LH 
and FSH peak time (time to maximum response); LH 
and FSH mean change (the LH or FSH values at each 
sample interval were added together, divided by 6, and 
the appropriate baseline value was subtracted to give a 
simple integrated response); LH and FSH area (area 
under the LH or FSH response curve above baseline; 


LH and FSH peak change (peak minus baseline); es- 
trogen end (240 minute value); and LH and FSH ratio 
(peak divided by the mean of two baseline values). 

For graphic display purposes, the 13 diagnostic 
categories were combined into six groups (Table I) 
based on similarities in baseline variables and clinical 
presentation. 


Results 


Significant differences in mean values for the 13 dis- 
ease categories, as compared to the control group, are 


: presented in Table II. Among the categories of patients 


tested, use of logarithms allowed the detection of sig- 
nificant differences for several parameters which were 
not apparent using the origina] values (natural num- 
bers). Those parameters significantly different from 
control values only by the use of logarithms are indi- 
cated in Table II. The number of individual patients in 
each diagnostic category with a value for a given mea- 
surement outside of the control mean plus a minus 
two standard deviations is indicated in parentheses in 
Table II. j 
Table III summarizes the mean values of the LHRH 
tests for the 130 patients and 18 control subjects. 
Baseline and stimulated mean levels for LH and FSH 
(plus or minus two standard errors of the mean) and 
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Table II. LHRH test parameters in amenorrheic patient categories in which means were significantly 


different from the normal group 















Group Criteria 
I Constitutional delay (n = 7) 
II , Postpill amenorrhea (n = 7) 


Hypothalamic oligomenorrhea (n = 7) 





IH PCOD (n = 11) AE 
; (9) 
IV Hypothalamic aménorrhea (n = 22) i 
: 8 
Anorexia nervosa (n = 15) T 
(8) 
Empty sella syndrome (n = 3) 4 
(2) 
V Galactorrhea-amenorrhea-hypothalamic 4 
in = 4) (8) 

Galactorrhea-amenorrhea postpill 

(n = 4) 

Galactorrhea-amenorrhea, suspected l 
adenoma (n = 20) - (4) 


Galactorrhea-amenorrhea, pituitary 
adenoma (n = 9) , 


VI Amenorrhea, central nervous system, 
sarcoidosis (n — 4) 
Amenorrhea— partial hypopituitarism 
(n 5) (4) 





Baseline 


Estrogen 
base 





Prolactin area peak ratio 


i 
(0)* 
t 
(2)* 
T T 
(3) (2) 
T T 
(8) (7) 
t 
(5) 
i 
(0) 
4 i i 
(0)* (1) (2)* 
l T 
(2) (14) (6) 
t T T 
(4) a) (1) (4) 
t T t t 
x (6) (6) (10) 
(9) 
T 
(3) 
i t 1 
(0) (3) (2) (3) 





The figures in parentheses represent the actual number of patients in a certain category where the individual value for that 


parameter was significantly different from normal. 


*A value that was significant only after logarithmic conversion. 


estrogen for the 18 early follicular female control sub- 
jects are presented for comparative purposes in Figs. 2 
to 7. 

Seven patients in Group I (primary amenorrhea) are 
contrasted with control subjects in Fig. 2. These pa- 
tients had normal baseline gonadotropin levels and a 
significantly increased FSH response. The low baseline 
and stimulated estrogen levels, relative to the early fol- 
licular values, are compatible with the premenarcheal 
Status, 


The LHRH test results of seven patients with “post-. 


pill" amenorrhea and seven patients with hypothalamic 
oligomenorrhea are presented in Fig. 3. The baseline 
LH, FSH, and estrogen values were normal for both 
categories. In the postpill category, the LH and FSH 
responses were prominent, and the gonadotropin 
ratios were significantly increased. In the oligomen- 


orrhea category, LH anf FSH responses were sig- 


nificantly increased but gonadotropin ratios were not. 
The ll patients with polycystic ovarian disease 
(PCOD) had elevated LH and normal FSH baseline 


levels’ (Fig. 4). ‘They had an increased LH response 
(peak and area) although the LH ratio was within nor- 
mal limits. These patients also responded to LHRH 
stimulation with a significant increase in total es- 
trogens. 

Fig. 5 presents the LHRH tests of Group IV (22 pa- 
tients with hypothalamic amenorrhea, 15 patients with 
anorexia nervosa, and three patients with secondary 
amenorrhea and an empty sella). Compared to the con- 
trol group, these patients tended to be hypoestrogenic 
(significant in anorexia nervosa and empty sella pa- 
tients) and have low baseline LH and normal baseline 
FSH values. The hypothalamic amenorrhea patients 
had a good (but not significantly increased) LH re- 
sponse, while the LH ratio was significantly increased. 
The empty sella patients had a significantly depressed 
LH response. Patients with anorexia nervosa and 
hypothalamic amenorrhea had increased FSH re- 
sponses and ratios. Patients with an empty sella did not 
have a significantly elevated FSH response or ratio, 
perhaps because of the small number in this group. 
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Group V patients (amenorrhea-galactorrhea and 
hyperprolactinemia) are compared with control sub- 
jects in Fig. 6. All categories had significantly increased 
FSH responses and ratios. The two categories of sus- 
pected or proved pituitary adenoma had 20 and nine 
patients, respectively.. The patients in the two func- 
tional categories (hypothalamic, 14 patients, postpill, 
four patients) were hypoestrogenic (significant in the 
hypothalamic category). The patients in the postpill 
and suspected adenoma categories had an increased 
LH response. Significantly increased LH ratios in pa- 
tients of the three categories without adenomas indi- 
cated an augmented LH response over that anticipated 
from baseline LH values. Baseline prolactin values 
tended to increase from the functional category to the 
adenoma category, but there was a great deal of over- 
lap among individuals in different categories. 

Group VI (multiple pituitary hormone deficiencies) 
is divided into two categories (four patients with sys- 
temic sarcoidosis and hypothalamic-pituitary involve- 
ment and five patients with partial hypopituitarism). 
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Patients in both categories (Fig. 7) were hypoestrogenic 
(significant only for hypopituitarism). The hypopitui- 
tary category had a significantly lower LH baseline re- 
sponse and a delayed LH peak, while the sarcoidosis ` 
group had an increased LH response and ratio, which 
were not significantly different from normal. The FSH 
response and ratio were significantly increased in 
hypopituitarism with a similar trend in the sarcoidosis 
category. 

The occurrence of significant changes in either posi- 
tive or negative directions for both LH and FSH re- 
mained parallel among all the disease categories in the 
following response parameters: peak, mean change, 
area, and peak change. The only exceptions were the 
FSH area and FSH peak in the postpill amenorrhea 
category. The correlation coefficients for these re- 


` sponse parameters (Table IV) documented a high de- 


gree of correlation. The ratio demonstrated less corre- 
lation with the other response parameters. 


Comment 


The literature contains descriptions of various meth- 
ods for analysis of gonadotrophic response of the an- 
terior pituitary gland to LHRH testing. Considerable 
disparity exists in dosage and duration of testing and in 
the choice of parameters to reflect “response.” We uti- 
lized the relatively standard LHRH test dosage of 100 
pg, administered subcutaneously. The data were ana- 
lyzed both as original values and as logarithms since 
biological data, such as basal gonadotropins, often lack 
a normal distribution.? With logarithmic transforma- 
tion the data had a more "normal" distribution (Fig. 1), 
and the application of standard statistical analyses to 
the transformed data more adequately described the 
true relationships present. This report demonstrates 
an increase in the detection of significant differences by 
the use of logarithmic conversions. In Table II, 13 of 
73 parameters (1896) were significantly different only 
by using logarithmic conversion. This finding, how- 
ever, occurred only in groups with less than 10 pa- 
tients; for larger groups, logarithmic conversion did 
not result in the detection of additional significant 
differences. 

Initially, multiple variables were employed to charac- 
terize the response to the LHRH test, but these often 
resulted in duplication of information as evidenced by 
the high degree of correlation among the response pa- 
rameters (Table IV). The peak change is a good re- 
sponse parameter that is easily calculated and has a 
slightly higher correlation than the peak itself with the 
integrated response parameters of area and mean 
change. The peak gives essentially the same informa- 
tion as peak change, mean change, and area under the 
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Fig. 2. The LH, FSH,.and estrogen responses to LHRH in Group I—primary amenorrhea. CD: 
Constitutional delay (n —7). The solid line and shaded area represent the mean and x2 SEM for LH 
and FSH in the early follicular, normal control group (Figs. 2 to 7). * p « 0.05. 








> 


Table III. Baseline and stimulated gonadotropin, estrogen, and prolactin levels i in nor mal patients 
and patients with amenorrhea expressed as geometric mean + standard error 













Estrogen 
base 


(pgtm) 














Prolactin LH area 


(mIU Imin.) 


LH base 
(mU fal) 


FSH base 
(mIU iml) 


Control Normal (n = 18) : - 17.6 + 1.5 1054.4 49.1 + 7.0 12.4 + 3.8 105.4 + 15.9 


I. , Constitutional delay (n = 7) 13.9: 58 12.1 € 2.0 29.1* € 6.6 12.5 x: 4:1 148.2 + 60.7 
II Postpill amenorrhea (n = 7) 14.4246 1152416 674+ 111 9.8 + 4.9 156.4 + 56.9 
Hypothalamic oligomenorrhea (n = 7) 24.1458 2441.2 55.1 + 25 9.8 + .7 269.2* + 97 
HI PCOD (n= 11) ` 49.5* + 7.1 12.0 + .9 78.6 + 27 51i++.9 409.2* + 70.3 
IV. Hypothalamic amenorrhea (n = 22) ` 10.8 £'L3 9.7 + 8 36.8 + 5.9 6.6 + 1.6 164.0 + 31.3 E 
Anorexia nervosa (n — 15) 7.9* X 1.6 871.2 31.6% + 5.2 7.5 & 3.6 73.9 + 20.7 
Amenorrhea, empty sella (n = 3) 7.85 x L4 118418 24.1% + 4.7 12.6 + 3 41.7* £ 41.5 
V Amenorrhea-galactorrhea-hypothalamic 9.* £16 9624.9 26.3* + 5.0 54.8* + 6.8 140.2 + 40 
(n — 14) 
Postpill amenorrhea-galactorrhea 16.7 x48 ILl+11 276+ 10 40.1* + 7.1]  297.4* + 127.6. 
(n — 4) 


Amenorrhea-galactorrhea, suspected 12.8* + 1.2 10.7 + .6 40.9 + 4.3 99.2* + 14.0 252.5* + 43.2 
adenoma (n = 20) i 


Amenorrhea-galactorrhea, adenoma 126429 97+16 50.1 +15.3 241.5* x 88.8 80.3 £ 44.7 
(n= 11) l d 
VI Amenorrhea, central nervous system, 17.7445 119-18 33.4 + 11.2 33.0* + 14.0 149.4 + 94.5 
sarcoid (n = 4) i 3 
Amenorrhea, partial hypopituitarism 7.1* € 20. 88+2.2 24.5* + 5.1 52.9* + 77.8 33.2* + 19.2 


(n = 5) 





The statistical calculations for determination of signihcance were performed as logarithms prior to the antilog conversions 
displayed ‘in this table. 


*Significantly different from normal; p<0. 05, two-tailed Studerit's t test. 
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Fig. 3. The LH, FSH, and estrogen responses to LHRH in Group II—amenorrhea, normal baseline 


:gonadotropins. PPA; Postpill amenorrhea (n 27). HO: Hypothalamic oligomenorrhea (n 7). * 
p < 0.05. 
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Stimulated 


17.0 + 1.2 ‘1.6 + 
25.8* +29 21* 
96.5*+3.3  23*- 
24.2* + 3.0 2.0 + 

18.2 + 1.8 L5 + 
21,2% + 1.2 22% + 
25.0% + 3.0. 2.9% + 

22.6 + 1.4 1.9 * 
268*-40 2.8% + 
28.9%+54 26* + 
30.5% +35 28*+ 
23.6%+3.9 24*+ 


81.74126 -2.7 x 


22.8* + 2.8 2.6* 
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ROR Nh eR t n 


wm w be 


1.0 








Estrogen end 
(pg/ml) 


£1. + 14.7 


42.7% + 15.0 


83.2 + 21.9 
93.1 + 37.7 


176.7* + 41.8, 


: 58.5 + 10.8 
50.7* + 12.4 
41.9* + 20.7 


40* + 9.3 

81.2 + 67.3 
. 722 x 114 

58.0 + 18.8 


.95.2* + 144 
21.5* 5 LÀ 





` peak time 





LH 
(min.) 


40.6 + 6.0 
40.8 + 6.2 


33.5 + 6.6 
58.3 + 19.5 


54.1 + 9.9 


46.0 + 5.9 
39.3 + 3.5. 
38.2 + 10.0 


30.3 + 2.3 


42.9 + 9.5 


- 33.9 € 9.7 


43.9 + 11.5 


88.4* + 26.1. 


82.0* + 11.7 





FSH | 
peak time. ` 
(min) ^ 
88.3 + 14.9. 
,88 + 24.7 


12.2 + 16:6 
86.6 + 22.5 


128.6 + 22.9 


. 100 + 10.6 
,89.9 + 11.7 
110:3 + 41.7 


75.1 € 9.1 
105.1 + 27.5 
76.6 + 9.0 


97.6 + 24.4 


138.3 + 43.8 


108.2 + 21.5 
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Fig. 4. The LH, FSH, and estrogen responses to LHRH in Group IH—amenorrhea, elevated 
baseline gonadotropins. PCOD: Polycystic ovarian disease (n = 11). * p < 0.95. 


Table IV. Correlation coefficients for the parameters used to describe the gonadotropin response* 





Parameter 
LH response 
LH peak — 0.9470 
LH area 0.9470 — 
LH peak change 0.9856 0.9636 
LH mean change 0.9559 0.9970 
LH ratio 0.6237 0.6629 
Estrogen base 0.3342 0.2971 
FSH response 
FSH peak — 0.8445 
FSH area 0.8445 — 
FSH peak change 0.8972 0.9696 
FSH mean change (0.8404 0.9915 
FSH ratio 0.5131 0.7839 
Estrogen báse —0.1488f —0.2288 


0.9856 0.9559 0.6237 
0.9636 0.9970 0.6629 
— 0.9712 0.7107 
0.9712 — 0.6669 
0.7107 0.6669 — 
0.3006 0.2968 —0.0078* 
0.8972 0.8404 0.5131 
0.9696 0.9915 0.7839 
— 0.9653 0.7955 . 
0.9653 — 0.7875 
0.7955 0.7875 — 
—0.1935 —0.2428 —0.1955 


*Based on 148 LHRH tests on early follicular control and disease states. 
TAH correlation coefficients are significantly different. from zero at p = «0.01 except estrogen base versus LH ratios at p = 


0.05 and estrogen base versus FSH peak at p = «0.05. 


curve. Área as an integrated response parameter is the 
standard against which simpler expressions of response 
are ‘compared and could be replaced by the peak or 
peak change in the clinical setting. The LH or FSH 
peak/base ratio involves a proportional approach to 
quantitate gonadotropin response. It indicates whether 


the response is proportional to the baseline go- 
nadotropin level as observed in normal subjects, but it 
does not always parallel the other quantitative mea- 
sures of response. 

The present data for LH and FSH responses parallel 
the results reported by Yen and colleagues" in 
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Fig. 5. The LH, FSH, and estrogen responses to LHRH in. Group 1Vsumenort lies decreased 


baseline gonadotropins. HA: Hypothalamic amenorrhea (n = 22); AN: Anorexia nervosa (n = 15). 
ES: Empty sella (n = S * p< 0.05. 
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Fig. 6. The LH, FSH, and estrogen responses to LHRH in Group V—amenorrhea, hyper- 

prolactinemia. AGH: Amenorrhea, galactorrhea, hypothalamic (n = 14). 4GPP: Amenorrhea, galac- 

torrhea-postpill (n= 4). AGSA: Amenorrhea-galactorrhéa—galactorrhea—suspected adenoma 
, (n = 20). AGA: Amenorrhea-galactorrhea-adenoma (n = 9). * p < 0.05. 
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Fig. 7. The LH, FSH, and estrogen responses to LHRH in Group VI—amenorrhea, multiple hor- . 
mone deficiencies. 5: Sarcoidosis (n = 4). PH: Partial hypopituitarism (n = 5). * p < 0.05. 


hypothalamic amenorrhea and in anorexia nervosa as 
reported by Sherman and co-workers." Recent litera- 
ture on LHRH testing in amenorrhea-galactorrhea- 
hyperprolactinemia syndromes, in the absence of de- 
tectable pituitary adenomas, is conflicting: One report 
supports our finding of an augmented LH and FSH 
response; two studies report variable responses* *; 
and another study indicated a generally impaired 
gonadotropin response.? When this syndrome is ac- 
companied by documented pituitary adenomas, re- 
ports vary from a generalized hypergonadotropin re- 
sponse," to an excessive LH and a normal FSH 
response,’ to variable patient responses,‘ and finally to 
a generalized hypogonadotropin response.'® The arti- 
cle by Lachelin and associates! concerning LHRH test 
responses in patients with "probable microadenoma" 
closely paralleled the increased LH (not significant in 
their report) and FSH responses in our suspected ade- 
noma group. Their relatively impaired LH and aug- 
mented FSH findings in the àdenoma group are in 
agreement with our data. 

It is apparent that a number of patients in this'study 
did not respond to LHRH testing as did the control 
group. Several known factors have a distinct influence 
upon this response, the most important probably being 
estrogen and endogenous LHRH. The role of prolac- 


\ 


tin in modulating gonadotropin secretion by the pitu- 
itary in response to LHRH is still controversial. 9?! Es- 
trogen has both time- and dose-related differential ef- 
fects on the capability of the pituitary gland to respond 
to an LHRH challenge.?-?9 In general, estrogen is 
thought to augment the LH and FSH response to 
LHRH. Castrated or postmenopausal women repre- 
sent hypoestrogenic states (without hypothalamic or pi- 
tuitary disease), which are characterized by elevated 
baseline LH and FSH values and therefore an in- 
creased gonadotropin response compared to that of 
the early follicular control group. Our categories of 
constitutional delay, anorexia nervosa, hypothalamic 
amenorrhea-galactorrhea, and partial hypopituitarism 
had significantly low baseline estrogen values without 
elevated baseline gonadotropins and yet had an in- 
creased LH and/or FSH response. Clearly some fac- 
tor(s) other than estrogen augments the response in 
these categories. It should be noted that the estrogen 
values in this study are total estrogen, not estradiol, 
measurements. 

The proposal made by Bremner and Paulsen” of two 
functional compartments (synthesis-storage and re- 
lease) for gonadotropin response to LHRH was ex- 
panded by Yen and Lein?? into a model in which estro- 
gen has an inhibitory influence on release and a 
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stimulatory influence on synthesis and storage of go- 
nadotropic hormones. Ás noted above, several disease 
categories have increased responses with low baseline 
estrogen values; this implies stimulatory influences on a 
synthesis-storage compartment by something other 
than estrogen. In the categories with low estrogen and 
increased gonadotropin ratios (constitutional delay, 
anorexia nervosa, hypothalamic amenorrhea-galactor- 
rhea, and partial hypopituitarism) it would be neces- 
sary to invoke an inhibitor of baseline gonadotropin 
release other than estrogen. We therefore believe the 
compartment model is conceptually helpful, but it 
oversimplifies a complex situation when applied to dis- 
ease states. 

It is apparent from these observations that the 
LHRH test has raised more questions than it has an- 
swered. Unfortunately, nearly all attempts to apply the 
LHRH test for clinical diagnostic purposes have fallen 
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short of expectations. An early report in 1972 con- 
cluded the drug was useful in delineating hypothalamic 
from pituitary disease.” Subsequent articles from dif- 
ferent centers have found wide individual variations in 
LH and FSH responses to LHRH in patients with pitu- 
itary tumors, hypogonadotropic hypogonadism, poly- 
cystic ovarian disease, hypothalamic amenorrhea, 
amenorrhea-galactorrhea, anorexia nervosa, gonadal 
failure, and hypopituitarism.” 9 The present report, 
despite the large number of patients and multiple re- 
sponse parameters analyzed, indicates that there are 
still significant numbers of patients in disease states 
who have values within the normal range. This appears 
to preclude the routine use of the LHRH test as a dif- 
ferential diagnostic tool. We currently believe the diag- 
nostic use of synthetic LHRH should be limited to 
pathophysiologic investigations. 
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- A clinical study of the effects of galvanic vaginal 
muscle stimulation in urinary stress incontinence and 


sexual dysfunction 


ROBERT S. SCOTT, M.D., F.A.C.O.G. 


GREEN S. €. HSUEH, M.D. 
Los Angeles, California 


A preliminary study was designed to test the effect of pelvic floor stimulation using the Vagette, a 
galvanic device, on the symptonis of urinary stress incontinence and pelvic relaxation. A significant 
improvement in pelvic muscle strength was observed as measured by the Kegel meter. This effect 
was seen within a short period of treatment. It is suggested from the study that the Vagette may be 
used for*short-term therapeutic trial for urinary stress incontinence and pelvic relaxation before 
surgery is considered. (AM. J. OBSTET. GYNECOL. 135:663, 1979.) 


Tuis 1s a preliminary report on a clinical study being 
conducted with women in an Obstetrics, Gynecology, 
and Infertility practice to evaluate the effects of gal- 
vanic vaginal muscle stimulation in urinary stress in- 
continence and sexual dysfunction. 


Material and methods 


The participants in this group were selected at ran- 
dom as they presented themselves for examination for 
any gynecologic conditions. At the conclusion of the 
history, physical, and pelvic examination, patients were 
asked whether they have current problems with control 
of their urinary function. If they responded positively, 
further questioning was carried out, including details 
of urinary habit, frequency, urgency, and loss of volun- 
tary control when coughing, sneezing, straining, or lift- 
ing. Patients who had urinary dysfunction other than 
stress incontinence as confirmed by urologic evaluation 
were excluded from the study. 

The pelvic examination was then continued with a 
digital evaluation of the pubococcygeus muscle (PC). 
This was followed by measurement of contractile ability 
of the patient using the Kegel perineometer in- 
travaginally. Each patient was instructed to try to 
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achieve complete pelvic relaxation for a baseline read- 
ing taken by the Kegel meter calibrated from 1 to 100 
mm Hg. This reading was recorded as "static." After 
this value was recorded, the patient was instructed to 
contract the PC muscle and to hold it for about two 
seconds. The reading was recorded as "hold." She then 
relaxed and after a short interval was instructed to try 
for maximum, momentary contraction of the PC mus- 
cle. This was recorded as “flick.” 

The findings with the meter were discussed with the ` 
patient and she was given an opportunity to squeeze 
the Kegel balloon with her hand, thus making it clear to 
her what the vaginal PC muscle readings meant in 
terms of force exerted. It was then explained to the 
patient that the role of the PC muscle is critical to vol- 
untary control of the urinary stream in women. The 
nature of the exercises as developed in the early 1940s 
by Dr Arnold Kegel'-? was then discussed with her. 

There then followed a discussion of the galvanic (di- 
rect current) electroriic stimulation of the PC muscle. If 
the patient wished tó proceed, then the function of the 
galvanic device* was briefly explained to her and a dem- 
onstration of the operation of this galvanic device was 
cariied out intravaginally, with the control being ad- 
justed to provide enough current flow to cause con- 
traction of the PC muscle. When the patient fully 
understood this mechanism, the demonstration was 
completed. 

At this point, if appropriate to the discussion, the 


"The galvanic device used with all patients is the Vagette 
76, manufactured by Myodynamics Inc., 1129-F Dominguez 
St., Carson, California 90746. 
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Table k Kegel meter readings of perineal muscle contraction in control and the Vagette odd group . 
(patient's contractile force is measured in millimeters of mercury) 








Treatment Static Hold Flick 

Control 17.307 + 15.711 29.476 + 10.834 35.676 + 12.794 
TE PAM 12.666 + 5.4611 23.666 + 10.102* 27.411 + 10.340t 
Pee 1 17.450 + 5.0451 33.627 + 11.212+ 39.156 + 18.0691 
ines 2 21.259 + 5.795% 40.222 + 11.679* 44.518 + 11.157 
aloes 3 23.294 + 5.955 43.529 + 11.822 49.411 + 12.918 
rllowp 4 26.222 + 6.887 50.666 + 13.601 56.222 + 13.544 - 


Values are means + SDs. Figures in parentheses refer to the number of patients. 


*P<0.01 as compared to one line above. 
1P«0.001 as compared to one line above: 


Table II. The effect of Kegel exercises. ón perineal muscle tone. (patient's contractile force is 


measured in millimeters of mercury) 
Treatment 


Pretreatment 
(N-49) 
Follow-up 1 
(N-49) 
Follow-up 2 

| (N-9) 


14.469 + 6.132 
19.469 + 8.4541 
20.000 + 0.943 


*P«0.05 as compared to one line above. 
1P«0.01 as compared to one line above. 


role of a healthy PC muscle in female sexual response 
was discussed. If the patient wished to proceed, the 
reasons for the exercises were briefly explained to the 
patient. In addition, it was explained that the galvanic 
device is not a vibrator and is not intended to be used 
for sexual stimulation but rather for building up the 
PC muscle so that normal physiologic function can be 
achieved in both urinary and sexual activities. : 
Literature discussing the PC muscle* ? and its role i in 
normal female function was then given to the patient to 
read. After this and after any further questions she had 
were answered, the patient was offered the formal 
study forms, starting with an inforrned consent. After 
reading and signing, she- was asked to complete a 
health questionnaire with special sections dealing in de- 


tail with her urinary and sexual functions. She was as- 


signed a study code and the galvanic instrument was 
demonstrated prior to her taking it home... 

She was instructed to use the instrument at a com- 
fortable setting, twice a day, 15 to 20 minutes being the 
recommended time, with a grádual buildup to the 
longer time as she tolerated the exercises. 

The patient was asked to return monthly for evalua- 
tion. Her progress was to be measured by the Kegel 


30.510 £ 11.877* 28.878 + 11.835 


34.714 + 10.451 37.020 + 14.033 


36.000 + 13.433 39.556 + 13.590 


meter and by her experience with the program of 
exercises. She’ was encoüraged to tell her husband or 
sexual partner about the study and to welcome his 
comment on progress or perceived changes. The con- 
trol group data were obtained from 65 healthy women 
without complaint of urinary problems or sexual dys- 
function. 

To demonstrate the effect of the Kegel exercises, a 
third group of 116 patient volunteers were instructed 
to do the Kegel exercises 15 to 20 minutes daily. These 
patients are primarily asymptomatic or only mildly 
symptomatic for urinary stress incontinence or pelvic 
relaxation, and hence were not registered in the Vag- 
ette study. The pretreatment and posttreatment data 
of 49 patients with one or more follow-ups are shown 
in Table II. 


Results 


We now have preliminary data on 51 patients with at 
least one follow-up,.27 patients with at least two, 17 
patients with three, and 9 patients with four follow-ups. 
Table I summarizes the results as measured by the 
Kegel meter at each visit. Compared with healthy 
women in the control group, women with complaints of 
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stress incontinence clearly demonstrate significant dif- 
ferences in muscle tone and contractile forces. At the 
first follow-up, the study group demonstrated greatest 
improvement; all the “static,” “hold,” “flick” values 
have approached normal values along with the im- 
provement of the symptoms. At the second follow-up, 
further improvements are seen and the readings ex- 
ceeded the asymptomatic but untrained control group. 
From the limited number of patients who had been on 
the study long enough for three and four follow-ups, 
no statistically significant increase is seen beyond the 
third follow- up. 

It was no surprise to have positive comments made 
by the participants regarding. their sexual function. An 
enhanced awareness of themselves and their participa- 
tion in sexual relations with the partner was reported, 
The effect was also evident as the partners in general 
became more involved and more willing to record their 
feelings and i impressions about the study, and how it 
was affecting mutual sexual function. An effort was 
made not to stress or dwell on the sexual side of the PC 


‘muscle function but to allow these comments to come 


out spontaneously by the participants, and that is'just 

what happened. 
Kegel exercises alone can strengthen perineal mus- 

cles. This i is demonstrated by Table II. The problemi is 
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that not many patients are consistent enough in doing 
the exercises. In our third group, 116 patients were 
taught to do the exercises but only 49 did so long 
enough to have one-month follow-up. 


Comment 


. Although itis a well-accepted concept that exercises to 

strengthen the pelvic floor and perineal muscle should 
be important in the management of urinary inconti- 
nence,® it has not achieved a significant role in today’s 
practice primarily because of poor patient motivation. 
The Vagette, a galvanic device for pelvic f floor stimula- 
tion to achieve automatic Kegel exercises, has shown in 
this study that it is effective in strengthening the pelvic 
muscles. It is easily acceptable to the patients with es- 
sentially no known contraindications. As both the pa- 
tient and the partner start to realize the effect the moti- 
vation is enhanced. Furthermore, our study indicates 
that maximum effect is observed within a month or two 
and long-term treatment is unnecessary. This is an- 
other advantage of this device. We recommend that 
patients with complaints of urinary stress incontinence 
and pelvic relaxation be given the opportunity to use 
this device for two months before surgery is con- 
sidered. 





REFERENCES 


1. Kegel, A. H.: Progressive resistance exercises in the func- 
tional restoration of the perineal müscles, AM. J. OBSTET. 
GYNECOL. 56:238, 1948. 

2. Kegel, A. H.: Physiologic treatment of poor tone and 
function of genital muscles and of. urinary stress inconti- 
hence, West. J. Surg. Obstet. Gynecol. 57:527, 1949. 

3. Kegel, A. H.; Sexual functions of pubococcygeus muscle, 
West. J. Surg. Obstet. Gynecol. 60,521, 1952. 


4. Huffman, J. W., Osborne, S. L., and Sokol, S. K.: Electrical 
stimulation in the treatment of intractable stress inconti- 
nence, Arch. Phys. Med. 33,674, 1952. 

5. Wharton, L. R: The nonoperative treatment of stress in- 
continence in women, J. Urol. 69:511, 1953. 

6. Stanton, S. L.: Female urinary incontinence, London, 
1977, Lloyd-Luke (? (Medical Books): 


Corpus luteum surgery 


LESTER T. HIBBARD, M.D. 
Los Angeles, California 


The corpus luteum is responsible for a substantial number of emergency operations, some of which 
prove to be unnecessary and others which are unnecessarily complex. The routine utilization of 
culdocentesis and pregnancy testing will identify the large majority of those patients who can safely 
be treated by expectant observation or who should first be investigated by a diagnostic operative 
technique, such as laparoscopy, before an exploratory laparotomy is performed. When a laparotomy 
' is performed, the ovary should be conserved whenever possible. An analysis of two hundred 
consecutive emergency operatioris for ruptured corpus luteum or corpus luteum cyst support. these 


observations. (AM. J. OBSTET. GYNECOL. 135:666, 1979.) 


THE CORPUS LUTEUM is an important cause of emer- 
gency surgical exploration by gynecologists and gen- 
eral surgeons. Being a thin-walled vascular structure, it 
is subject to rupture and to hemorrhage accompanied 
by a variable amount of acute or chronic pain. Blood 
loss ranges from a few cubic centimeters to hemoperi- 
toneum sufficient to produce hypovolemic shock" ? or 
even death.* Hemorrhage within a corpus luteum can 
produce a tender adnexal mass, and the presence of an 
unruptured corpus luteum cyst can confuse the diag- 
nosis for patients presenting with a variety of symp- 
toms. The common diagnostic error is to confuse a 
ruptured corpus luteum with ectopic pregnancy be- 
cause of pain accompanied by demonstrable hemoperi- 
toneum. This resemblance is heightened when, as is 
frequently the case, a persistant corpus luteum has 
been associated with delayed menses ór when a rupture 
occurs in a corpus luteum supporting an intrauterine 
pregnancy. 
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*During the period of this study, one death due to a 
ruptured corpus luteum: was reported in Los Angeles 
County. This 16-year-old, nulliparous individual was 
admitted into the emergency room of a hospital in a 
moribund condition 5 hours after the onset of abdominal 
pain. A coroner's autopsy described 1,600 ml of 
intraperitoneal blood and a ruptured corpus luteum cyst of 
the right ovary measuring Tom in diameter. 
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There is a need for accurate identification of corpus 
luteum pathology because the complications are likely 
to be self-limiting. If a provisional diagnosis can be 
made, the patient may be best served either by expec- 
tant observation or by a conservative approach that in- 
volves a minimum of surgical trauma. This report dis- 
cusses a consecutive series of cases of ruptured corpora 
luteam or corpus luteum cysts managed at Woman's 
Hospital by either laparoscopy or laparotomy. During 
the same period, an approximately equal number of 
patients with the same provisional diagnosis were man- 
aged by expectant observation. The relative frequency 
with which we encountered this problem can be gauged 
by its ratio to ectopic a (1:3) or reportable 
birth (1:200). 


Material 


Two hundred consecutive emergency laparotomies 
in the past 6 years were performed with a postoperative 
diagnosis of either a ruptured corpus luteum or an 
unruptured corpus luteum cyst. They included 140 
cases of ruptured corpus luteum, 26 cases of ruptured 
corpus luteum in pregnancy, 23 cases of corpus luteum 


cyst of pregnancy, and 11 cases of corpus luteum cyst. 


In 140 cases the diagnosis of a corpus luteum was made 
by gross inspection alone, and in 60 cases the diagnosis 
was verified by a pathologist's report. It is possible that 
some of the cases without a tissue diagnosis could have 
been ruptured graafian follicles, but the distinction is 
academic because the problem is the same. Not in- 
cluded in this report are three other cases of ruptured 
corpus luteum associated with an ectopic pregnancy 
and several cases of corpus luteum abscess and corpus 
luteum hyperstimulation. 
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* Table I. Corpus luteum: Diagnostic features 
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Ruptured corpus Ruptured corpus Corpus luteum Corpus luteum 

luteum luteum of pregnancy cyst of pregnancy cyst 
Pain 139/140 21/26 14/23 11/11 
Delayed menstruation 69/125 26/26 23/23 6/10 
Vaginal bleeding 9/132 2/26 1/23 1/10 
False pregnancy test 5/126 2/22 0/22 1/8 
False culdocentesis 2/140 1/25 ; 3/16 1/7 
Palpable mass 33/140 15/26  - 22/23 TW 





Findings 

As has been noted by others,* ? these patients were 
relatively young (9296 were between the ages of 16 and 
30), sexually active (98%), and presumably ovulating, 
as judged by a history of regular menses (96%) or a 
previous or current pregnancy (81%). Only one patient 
had recently used an oral contraceptive, attesting to the 
ability of these preparations to inhibit the formation of 


` functional ovarian cysts.? The chief items of past medi- 


cal history were a therapeutic abortion (20%) and pos- 


sible salpingitis (1096). Only one patient had evidence: 


of a clotting disorder, consisting of an ill-defined plate- 
let deficiency associated with a massive hemorrhage. A 
possible contributing factor in one other case was 
Coumadin therapy for coexisüng femoral thrombo- 
phlebitis.’ ` 

Pain was the presenting symptom for most of the 
patients (Table 1). Exceptions were one patient whose 
only symptom was vaginal bleeding, 10 patients with a 
palpable corpus luteum cyst of pregnancy, and four 
patients with the combination of a palpable cyst follow- 
ing therapeutic abortion and no placental villi demon- 
strable in the surgical specimen. The pain of a rup- 
tured corpus luteum is most likely to be described as 
“sudden” (60) or by such terms as “acute,” “sharp,” or 
“severe” (50). ? However, the pain can also be less 
dramatic, being dull or aching and gradual in onset. 
For unruptured corpus luteum cysts the reverse is true; 
only seven patients had sudden or acute pain and 18 
had pain which was less dramatic. The onset of pain 
shortly following intercourse is also suggestive of a rup- 


tured corpus luteum, provided the proper history has. 


been obtained. Thirty-nine of 42 patients questioned 


gave a history of recent intercourse and five others’ 


gave a history consistent with other forms of pel 
vic trauma. Only one of this group of patients was 
pregnant." 

A total of 118 women had delayed menstruation, in- 


cluding all of the 49 pregnant patients and 69 of 125 | 


patients who were not pregnant. The remaining 16 pa- 
tients could not be evaluated because of an elective 


abortion in the previous 30 to 60 days (eight), an ir- 
regular menstrual pattern (seven), or a previous hys- 
terectomy (one). The average delay in menstruation 
was 51 days beyond the last normal menstrual period, 
and the longest delay was 120 days. On the other hand, 
there were-14 cases encountered during the first 14 
days of a presumably normal cycle, suggesting a corpus 
luteum that had persisted beyond menstruation.” All 
of the pregnant patients were in the first trimester; two 
thirds were seen before the end of the second month. 

Only 13 patients complained of irregular vaginal 

„bleeding at the time of admission, but in no case was 
the bleeding thought to be excessive or the cause of the 
patient's pain. Gastrointestinal symptoms, including 
nausea and vomiting, were not a prominent or distinc- 
tive feature of the clinical picture. ` 

The general physical findings were unremarkable. 
One fourth of the patients had a low-grade fever and 
21% had a white blood cell count of 12,000 per cubic 
millimeter or greater. Ten percent had mild tachycar- 
dia but only two patients had clear-cut evidence of 
hypovolemic shock. The average peripheral hematocrit 
was 37.1% and 7% had a hematocrit below 30%. 

Most of the patients had a mild: degree of lower ab- 
dominal tenderness with little or no rigidity or rebound 
tenderness. In no case did these abdominal findings 
inspire a diagnosis of appendicitis as has often been 
reported 2^? This is probably explained by the fact that 
culdocentesis is included in the workup of most pa- 
tients admitted to our hospital with an abdominal con- 
dition suspected to necessitate surgery. 

An ovarian cyst was palpated in 29 of the 34 cases of 
unruptured cyst but in only 48 of 166 cases of ruptured 
cyst. In the remaining cases, the adnexa were described 
as being "full" and tender (31) or tender (92). There 
were three false negative culdocenteses among 165 
cases of ruptured corpus luteum and four false positive 
culdocenteses among 23 cases of corpus luteum cyst. 
The three false negative tests were associated with a 
minimal blood loss and three of the four patients with 
false positive tests had a hematocrit of less than 6%. 
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Table II. Corpus luteum: Preoperative diagnosis 


Ruptured corpus Ruptured corpus Corpus luteum 
luteum luteum of pregnancy cyst of pregnancy cyst 


Ectopic pregnancy ; 4l 
Probable ectopic pregnancy 22 
Probable ruptured corpus luteum 40 
Ruptured corpus luteum . 30 
Twisted cyst 2 
Hemoperitoneum ‘ 5 
Adnexal mass = 


Total 140. 





Table III. Corpus luteum: Operation 


Ruptured corpus — , Ruptured corpus 
luteum luteum of pregnancy © 


Laparoscopy 56* 
Laparoscopy-laparotomy: 
Cystectomy ; 3 
Suture/fulguration i 3 
Oophorectomy 1 
No other procedure lt 
Laparotomy: ` 
Cystectomy 41 
Suture/fulguration 21 
Oophorectomy 8 
No other procedure 6 
Total 140 


*Eight cases of fulguration. 
TEctopic intrauterine contraceptive device removed. 


The fourth patient with a false positive test had a he- 
matocrit identical to that of the patient's peripheral | 


blood, suggesting that a vein had been tapped. Inm all 
other cases the hematocrit of the cul-de-sac fluid dif- 


fered from the peripheral blood hematocrit, being | 


lower three quarters of the time. Although there was a 
rough correlation between the cul-de-sac hematocrit 
and the amount of blood loss, there were also excep- 
tions. For example, four patients with a cul-de-sac he- 
matocrit of less than 2096 had hemoperitoneum esti- 
mated to be in excess of 500 ml. On the other hand, 
none of the 17 patients with a cul-de-sac hematocrit of 
1296 or less required hemostasis for active bleeding. 
One hundred eighty-two patents had either a 
- hemagglutination-inhibition tube pregnancy test or, in 
a few cases, a latex agglutination-inhibition slide preg- 
nancy test. l'here were six false positive tests for 134 
nonpregnant patients and two false negative tests for 
39 patients who proved to be pregnant— both of which 
were probably cases of missed abortion. Five other 
nonpregnant patients had an equivocal test. 
Operative findings confirmed the fact that, like rup- 
tured ectopic pregnancy, a ruptured corpus luteum is 
more commonly formed in the right ovary (5896).? 9 ? 
By the same token, ruptured tubal ectopic pregnancy 
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at our hospital is more likely to involve the right tube 
(5696). The estimated hemoperitoneum ranged from 5 
to 2,000 ml, with an average of 370 ml for those under- 
going laparotomy and 65 ml for those treated by 
laparoscopy alone. Unruptured corpus luteum cysts 
ranged from 3 to 8 cm in diameter, with an average of 
5 cm. Ruptured cysts were estimated to have been of 
similar size. There was no evidence of coexisting pelvic 
or abdominal disease with the exception of three pa- 
tients with extensive chronic salpingitis and four other 
patients with a few adhesive bands between the bowel 
and the pelvic structures. 


Results 


Because the symptoms and findings of this group of 
patients resemble those of ectopic pregnancy, it is not 


` surprising that the preoperative diagnosis was often 


confused (Table IT). Only 73 of 166 cases of ruptured 
corpus luteum were correctly diagnosed, and none of 
44 cases of corpus luteum cyst were correctly diag- 
nosed, although six diagnoses were consistent with an 
ovarian cyst. As can be easily appreciated, 42 of the 49 
patients with a corpus luteum of pregnancy had a pri- 
mary preoperative diagnosis ectopic pregnancy. Six 
pregnant patients had a primary diagnosis of ruptured 
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corpus luteum because of a low cul-de-sac hematocrit 
(three), a negative culdocentesis (two), or the demon- 
stration of an intrauterine gestational sac by means of 
ultrasonography (one). 

The operative procedures are listed in Table III. For 
105 patients, the initial procedure was laparoscopy, in- 
cluding 77 cases of ruptured corpus luteum and 28 
cases of corpus luteum cyst. Sixty of the 77 ruptured 
corpora lutea required no other procedure and eight 
cases were successfully treated by laparoscopic fulgu- 
ration of a bleeding point. The remaining nine cases 
required laparotomy to control hemorrhage (seven), 
for the removal of an intra-abdominal intrauterine 
contraceptive device (one), and for better visualization 
(one). Twenty-four of the 28 corpus luteum cysts re- 
quired no procedure other than laparoscopy, and the 
remaining four required a laparotomy for better vi- 
sualization (two) or to remove a corpus luteum cyst 
because the surgeon was unsure of the gross diagnosis 
(two). : : 

In general, the 95 patients undergoing laparotomy 
as an initial procedure had more pronounced symp- 
toms and findings, probably because of a greater aver- 
age hemoperitoneum (370 ml), than those patients 
treated by laparoscopy (65 ml). For 89 patients with a 
ruptured corpus luteum, nine required no additional 
procedure because active bleeding had stopped and 28 
were controlled either by fulguration (two) or by a 
simple hemostatic stitch (21). Forty-seven patients had 
a cystectomy and 10 had an oophorectomy. Four cor- 
pus luteum cysts were removed because of hemorrhage 
into the cyst lumen and two because the surgeon was 
unsure of the diagnosis. 

Other operative procedures carried out at the time 
of surgery included: elective abortion (14), tubal liga- 


tion (11), diagnostic curettage (nine), appendectomy - 


(five), hysterectomy (one), and salpingo-oophorectomy 
(one). 

Of particular interest dre seven patients treated by 
removal of a corpus luteum of pregnancy”: Two had a 


spontaneous abortion following removal at 31 and 35 | 


days; three pregnandes went to term following re- 
moval at 54, 60, and 119 days; and two with a clinical 


picture of missed abortion required curettage at a later' 


date. Four other patients had an elective abortion fol- 
lowing corpus luteum removal. Eighteen patients with 
a ruptured corpus luteum of pregnancy were treated 


by observation (16) or hemostatic measures (two). Six . 


pregnancies went to term following operation at 40, 42, 
56, 58, and 76 days; two aborted spontaneously (54 and 
150 days), and the remaining 10 patients had an elec- 
tive abortion either before, during, or after the op- 
eration. 
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There were no major operative complications and 
minimal morbidity. The average postoperative stay was 
1.2 days for laparoscopy and 4.3 days for laparotomy. 


Comment 


The diagnosis of ruptured corpus luteum or corpus 
luteum cyst, either with or without pregnancy, is 
difficult because of a close resemblance to ectopic 
pregnancy. The majority of patients will have two of 
the three classic symptoms of ectopic pregnancy— pain 
and amenorrhea—and a substantial number will have 
either a palpable adnexal mass or a "fullness" that is 
consistent with an adnexal mass. In the management of 
this group of patients, culdocentesis has proved to be 
the most valuable diagnostic aid because it is an effec- 
tive method of identifying a group of patients having 
either an unruptured cyst or a ruptured cyst associated 
with an insignificant amount of bleeding. Thirty-seven 
of these 200 patients could have been treated expec- 
tantly on the basis of a negative culdocentesis or a posi- 
tive culdocentesis with a hematocrit of 1996 or less. (In 
our experience, the cul-de-sac hematocrit of a rup- 
tured ectopic pregnancy is almost always greater than 
12%). 

When the cul-de-sac hematocrit was greater than 
12%, a pregnancy test was a useful method of identify- 
ing those patients who probably would have a ruptured 
corpus luteum and were most likely to benefit from a 
conservative surgical approach, utilizing laparoscopy, 
culdoscopy, or colpotomy.® *: '* Of 113 such patients, 
48 required only laparoscopy, four required only a 
laparotomy, and an additional 25 could probably have 
been managed by laparoscopy as judged by the opera- 
tive findings of minimal blood loss and the lack of ac- 
tive bleeding. 

Of the remaining 50 patients, 27 more closely re- 
sembled ectopic pregnancy because of the combination 
of a positive pregnancy test and a positive culdocentesis 
with a hematocrit greater than 12%. The remaining 23 
lacked either culdocentesis (10) or a pregnancy test 
(three). If these last 50 cases are eliminated because of a 
positive pregnancy test or incomplete information, it 


_ appears that laparoscopy would have sufficed for 114 


of 150 patients, on the strength of culdocentesis and a 
negative pregnancy test. 

Despite the fact that preservation of the corpus 
luteum is recommended,” ?: ' 12 15 6] bleeding cor- 
pora lutea and eight unruptured corpus luteum cysts 
were excised. Evidently the estimated blood loss 
influenced the decision to report a ruptured corpus 
luteum, as suggested by the fact that the average blood 
loss was 50 ml when the corpus luteum was treated by 
suture or fulguration, 350 ml when it was resected, and 


670 Hibbard 


750 ml when the entire ovary was removed. In any 
event, the operative and pathology descript-ons sup- 
port the contention that surgical excision or ablation 
could have been avoided in the majority of cases. The 
risk of overlooking a primary ovarian pregnancy be- 
_cause of a conserving operation seems small. In our 
experience, the ratio between ovarian pregnancy and 
ruptured corpus luteum is 1:90. - , 
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If the diagnosis of either a corpus luteum cyst or a 
ruptured corpus luteum with active bleeding is a rea- 
sonable possibility and the patient does not have evi- 
dence of a massive hemorrhage, laparoscopy, culdos- 
copy, or colpotomy should be chosen as the primary 
operation. All gynecologists should be skilled in the use 
of at least one of these procedures, 
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A new human endometrial cell line, SCRC-1, has been established from a uterine adenocarcinoma. 
During a period of 57 weeks in culture, the SCRC-1 cells have been passaged over 100 times. 
Cultures have an epithelioid morphology, high mitotic activity, and a tendency to form multipie cell 
layers. The cells are polygonal and are arrariged in pavement-like fashion. Most have multiple 
nucleoli, some are multinucleated, and all have heavily vacuolated cytoplasm. Pretreatment with 
iododeoxyuridine did not reveal viral markers by cocultivation or immunofluorescence techniques. 


Karyologic studies indicate that the SCRC-1 cell line is essentially diploid with a small subpopulation 
of tetraploid cells. Over a period of 20 weeks, 1 of 14 athymic nude mice inoculated with SCRC-1 
cells developed a tumor which histologically closely resembled the original human tumor. Cells were 
subsequently propagated from this tumor and the resulting epithelioid-like cell line was designated 
SCRC-1, Tu 1. (AM. J. OBSTET. GYNECOL. 135:671, 1979.) 


THE FUNCTIONING and cyclic alterations of the en- 
dometrium are under direct regulation of the sex ste- 
roid hormones. Although endometrial carcinoma is 
characteristically a disease of postmenopausal women, 
the hormonal regulation of endometrial cell growth 
appears to be maintained even when the cells have un- 
dergone malignant transformation. The therapeutic 
effects of progestational agents on patients with endo- 
metrial carcinoma were initially reported by Kelly and 
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Baker! and later supported by other investigators.” * 

Understanding the association between the sex ste- 
roid hormones and endometrial cancer cells could be 
enhanced through in vitro studies of human tissue cul- 
ture systems. Until recently, studies have been con- 
ducted on short-lived organ cultures,* * and on one 
established cell line.” ® All reports have indicated that 
progesterone has an inhibitory effect on endometrial 
cancer cells in vitro. Recently, establishment of three 
human endometrial cancer cell lines has been achieved 
and all have specific common features. 1 

In this paper we report a new human endometiial 
cancer line, SCRC-1, established by methods which dif- 
fer from those previously published.” =" We also de- 
scribe the morphology, cytogenetic features, oncoge- 
nicity in athymic nude mice, and screening of the 
cancer cells for herpes simplex virus type 2 (HSV-2)- 
and cytomegalovirus (CM V)-related antigens in search 
of a possible etiologic agent. 


Materials and methods 


Medical history of donor of SCRC-I cells. A 47- 
year-old Caucasian woman, who had her last preg- 
nancy at 30 years of age, was admitted to the Milton S. 
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Table I. Search for CMV- and HSV-related antigens in SCRC-1 cells 



















Immunofluorescence 
` antibody titer 
against HSV-2 


Immunofluorescence 
antibody titer 


Sera (1:4) against CMV 





Human No. 1 1/256 14 
Human No. 2 1/256 1/256 
Humari No. 3 1/256 1/4 
Human No. 4 1/256 1/256 
Human No. 5 1/128 1/256 
Human No. 6 1/256 
Human No. 7 1/128 1/64 
Human No. 8 1/256 1/256 
Human No. 9 1/256 1/256 
Rabbit anti-CMV >` — 1/64: 
. AD169 & 4 
Hamster anti- : 

` HSV-2 : 2128 — 


Table II. In vitro cultivation of endometrium cancer 
explants during an 11- month period (January 1 to. 
December 1, i 












` Growth | Growth type in vitro | in vitro 


No. of 
designation | Cancer histology phase phase | passages 
"d Adenocarcinoma Fb* + Ept 04 
2 Adenocardinoma Fb + Ep m | 4 
3 Adenocarcinoma Fb + Ep, Fb 8 
4 Adenocarcinoma ^ Fb- Ep: Fb 6 
SCRC-1 Adenocarcinoma Fb+Ep Ep Estab- 

NS xus a lished 
»100 
*Fibroblastoid. 
{Epithelioid. 


Hershey Medical Center on March 13, 1977, because of 
a 9 month history of menometrorrhagia. Her father, 
‘three brothers, three uncles, and one aunt had carci- 
noma of the large bowel, and the patient herself un- 
derwent a right hemicolectomy in 1973 for a Duke B 
carcinoma ‘of- the cecum. On admission, the pelvic 
findings were as follows: cervix was parous with no 
gross lesion; uterus was anteflexed, mobile, and nor mal 
in size; and no masses were palpated in the adnexal 


areas. Chest x-ray film and intravenous urogram - 


showed no abnormalities. Barium enema confirmed a 
previous ileotransverse anastomosis and revéaled nor- 
mal mucosa patterns. . l 
On March l5, 1977, cystoscopy, proctosigmoidos- 
copy, and fractional curettage were performed. The 
bladder mucosa was normal and no lesions were ob- 
served in the mucosa of the rectosigmoid up to 25 cm. 





. |. IUdR- '| tüdR- o 
, Untreated treated Untreated. | treated | Untreated | 
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Membrane 


fluorescence Cytoplasmic and nuclear fluorescence 











SCRC-1 cells ` 







SCRC-1 cells HEL cells 
IUdR- 
treated 


Curettings from the endocervix were scant, but curet- 
tage of the endometrial cavity yielded copious amounts 
of pale, tan endometrium. Histologic examination 
confirmed a well- differentiated endometrial’ adeno- 
carcinoma with ‘cervical involvement. - 

A course of preoperative external radiation ded 
was administered to the pelvis, and radical hysterec- 
tomy with bilateral salpingo-oophorectomy was per- 
formed 6 weeks thereafter, No intra-abdominal metas- 
tases “were detected at the time of exploration. The 
patient’s postoperative course was uncomplicated and 
she shows no clinical ‘evidence’ of recurrence a year 
later. f 

Cell culture. A portion of the cäncer tissue speci- 
mens obtained at the time of curettage was fixed in 
10% formaldehyde for histology, and the remainder 
was placed in Ham medium. with 20% fetal calf serum 
(ECS) for preparation of cell cultures. For culture, tis- 
sue was cut into 1 to 2mm pieces in a mincing tube and 
transferred to 30 ml plastic cell culture flasks in Dul- 
becco medium containing 10% FCS, 195 sodium bicar- 
bonate, 100 IU of penicillin per milliliter, 100 ug of 
streptomycin per milliliter, and 1 mg-of collagenase per 
milliliter. The cultures: were incubated for 18 hours at 
37° C in an upright position. The -medium was then 
replaced with Ham medium containing 20% FCS,'196 
sodium bicar bonate, 100 IU of penicillin per milliliter, 
arid 100- ug of streptomycin per milliliter. The cell cul- 
tures were further incubated at 37° C and the medium 
was changed twice per week. 

Partial trypsinization of SCRC-1 cells. The original 
cell culture consisted of a mixture of epithelioid and 
fibroblastoid cells. In order to remove the fibroblasts 
and enhance epithelioid growth, the cultures were 
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Fig. 1. A purely epithelial SCRC-1 cell line at passage 10 of in vitro growth. (x 200.) 


"partially" trypsinized using a solution of 0.1% trypsin 
and 0.02% versene. Early detachment of the fibroblas- 
toid cells was observed under an inverted microscope. 
When most of the fibroblasts were floating in the solu- 
tion, Ham medium containing 20% FCS was added to 
prevent further trypsinization of the epithelioid cells. 
This procedure was repeated whenever fibroblastoid 
cells obstructed epithelioid cell growth. 

Chromosomal analysis. Twenty-four hours after the 
cell cultures were trypsinized and replated, colcemid 
was added to the culture medium to a final concentra- 
tion of 1 ug per milliliter, and the cultures were then 


incubated overnight. Cells were harvested by brief 


trypsinization and suspended in hypotonic solution 
(0.075M KC1) for 10 to 15 minutes. After centrifuga- 
tion at 500 x g for 5 minutes, cells were resuspended 
in cold, freshly prepared fixative (1:3 mixture of gla- 
cial acetic acid and anhydrous methanol) for 15 min- 
utes; fixative was changed twice and metaphases were 
spread on cold wet glass slides. Preparations were pro- 
cessed for G and Q banding for chromosome iden- 
tification,!?: !3 

Stained coverslip preparations. Tumor cells grown 
on coverslips were fixed in Bouin fixative for 10 min- 
utes and then stained with hematoxylin and eosin. 

Sera. CMV- and HSV-2-immune human sera were 
obtained from patients with urinary bladder cancer, 


prostatic cancer, and benign prostatic hyperplasia after 
informed consent was obtained. In addition, HSV-2- 
hyperimmune hamster serum and CMV AD169-im- 
mune rabbit serum were used. The neutralizing anti- 
body titers of all sera used in the study are presented in 
Table I. All sera were tested against human embryonic 
lung (HEL) cells and did not demonstrate nonspecific 
fluorescence. 

Immunologic tests with the SCRC-1 cell line. Stan- 
dard indirect. immunofluorescence test procedures 
were used with SCRC-1 cells, HSV-9-, and CMV- 
infected HEL cells as target cells. Goat antihuman and 
antihamster immunoglobulin G conjugated to fluores- 
cein isothiocyanate were purchased from Cappel Lab- 
oratories, Downingtown, Pennsylvania. 

Induction of viral markers with iododeoxyuridine 
(IUdR). SCRC- 1 cells were cultured in the presence of 
IUdR (100 Hg per milliliter) for 3 days, then incubated 
for another 3 days without IUdR. Coverslip cultures 
were then fixed in a mixture of equal parts of acetone 
and methanol for 10 minutes and tested for virus- 
specific antigens by the indirect immunofluorescent 
method. IUdR-pretreated cultures grown in l-ounce 
tissue culture flasks were also cocultivated with primary 
rabbit kidney cells. The cultures were then checked 
daily for development of cytopathology. 

Cultivation for growth curve. After trypsinization 
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Fig. 2. SCRC-1 cell line at in vitro passage 101. (Hematoxylin and eosin. * 400.) 


with a mixture of 0.1% trypsin and 0.02% versene, the 
cell suspension (containing 5 x 10° cells) was inocu- 
lated into plastic Petri dishes (60 mm in diameter, Fal- 
con Plastics) and grown in Ham medium containing 
90% FCS and 3% sodium bicarbonate in a humidified 
5% CO, atmosphere. Every 24 hours for the next 5 


days, two dishes were harvested to count the number of 


cells. An additional count was made after 7 days using 
an Ultra Plane Spot Lite counting chamber, and the 
mean count of two dishes was calculated. The cell cul- 
iure medium was changed daily. 

Inoculation of athymic nude mice with SCRC-1 
cells. The method of inoculation has been published 
previously." Weanling athymic homozygous (nu/nu) 
nude mice (NIH Swiss Webster, sixth backcross gen- 
eration) were obtained from Life Sciences, St. Peters- 
burg, Florida. 


Results 


Cultivation of human endometrium cancer cells 
from human tumor specimens. Attempts were made to 
culture five uterine adenocarcinoma specimens in an 
1 I-month period. Only one of these cell cultures, des- 
ignated SCRC- 1, showed good in vitro growth potential 
(Table II). At passage 2, the SCRC-1 cell culture con- 
sisted of several separate foci. Some foci were purely 
epithelioid, while the others exhibited fibroblastoid 
morphology. By employing the technique of partial 


trypsinization, the growth of fibroblastoid cells was in- 
hibited, thus permitting the expansion of epithelial 
foci. 

Partial trypsinization was continued for 10 weeks at 
3-day intervals. Each treatment was counted as one 
passage number since the removal of fibroblasts pro- 
vided new space for epithelioid cell growth, When the 
cells reached passage 10 (twelfth week), the growth be- 
came purely epithelioid (Fig. 1). The initial rate of 
growth of the SCRC-1 cells was very slow, but by pas- 
sage 20 the growth rate accelerated significantly, and 
after passage 30 the cells were subcultured every 2 to 3 
days by dividing the cells of one flask into two. 

To obtain the maximal growth rate, the medium had 
to contain 20% FCS and had to be changed daily. After 
reaching confluency, the cells started to pile up but did 
not detach easily for another 3 to 4 days. Fifty-eight 
weeks after the initiation of in vitro growth, the cells 
have been passaged 101 times. 

In high in vitro passages, the endometrial cancer tis- 
sue cultures consisted of a monolayer of epithelioid 
cells of polygonal shape arranged in a pavement-like 
fashion. The nuclei were generally centrally located 
and were round to oval with mild irregularity of the 
delicate nuclear membrane. Multiple irregular nucleoli 
were dispersed in the otherwise pale nucleoplasm. Mi- 
totic activity was high with moderate numbers of ab- 
normal mitoses. Multinucleation was present in about 
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Fig. 3. Karyotype of a diploid SCRC-1 cell. Q-banding pattern appears normal. 


CELL NUMBER 





50 70 90 
CHROMOSOME NUMBER 


Fig. 4. Distribution of chromosome number in uncloned cul- 
tures of SCRC-1; diploid cells predominate with a smaller 
subpopulation of tet raploid cells. 


% of the cells. The ill-defined pale cytoplasm con- 


J 
tained vacuoles of varying size, some of which con- 
tained densely eosinophilic material (Fig. 2). 
Karyology. One hundred metaphases were analyzed 
in detail. About 80% of the cells showed a normal dip- 
loid female karyotype. No rearrangements or marker 


number of cells 


o 
oO 


days 
Fig. 5. The growth curve of SCRC-1 cells. 


chromosomes were observed by Gor Q banding. The 
remainder of the intact cells were tetraploid and also 
contained normal chromosomal components. "Bro- 
ken” diploid/tetraploid cells showed random chromo- 
somal losses (Figs. 3 and 4). 

Growth kinetics of SCRC-1 cells. The growth curve 
for SCRC-1 cells was examined at passage 55. The lag 
phase lasted for 3 days and was followed by a 2-day 
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Fig. 6. Histology of the tumor from which SCRC-1 line originated. (x 400.) 


logarith mic phase. Subsequently, on the fifth day the 
cells entered an extremely short stationary phase, since 
by the seventh day of the growth, a significant decline 
in the number of live cells was observed (Fig. 5). 

Induction of viral antigens. Nine human sera im- 
mune to both HSV-2 and CMV, hamster serum im- 
mune to HSV-2, and rabbit serum immune to CMV 
AD169 were tested against acetone-methanol-fixed 
and unfixed SCRC-1 cells by indirect immunofluores- 
cence methods. No viral antigens were detected even 
when the cells were pretreated with IUdR. Appro- 
priate controls showed that all the sera gave specific 
reactions against virus-infected cells (Table I). Simi- 
larly, cocultivation with primary rabbit kidney cells did 
not induce virus particles after IUdR treatment. 

Histology of original human tumors. The endome- 
trial curettings from which the tissue culture was estab- 
lished consisted of tissue fragments of a well-differen- 
tiated adenocarcinoma having a papillary and glandu- 
lar growth pattern. The epithelial cells were piled up 
and demonstrated loss of cell polarity (Fig. 6). The oval 
nuclei had a somewhat coarse chromatin pattern with 
variable numbers of nucleoli; nuclear membranes were 
not especially prominent. On rare occasions, vacuoles 
were observed in the relatively scant cytoplasm. 

The Duke B adenocarcinoma of the cecum resected 


almost 4 years earlier had a somewhat different his- 
tologic pattern. It was moderately to well differentiated 
with the well-differentiated areas having small glands. 
The epithelium was not piled up and had basally ori- 
ented nuclei. These were moderately variable in size 
and shape and had prominent nuclear membranes and 
generally a single nucleolus. The ample cytoplasm 
often contained large vacuoles in several adjoining cells 
(Fig. 7). 

Oncogenicity of SCRC-1 cells in athymic nude 
mice. SCRC-1 cells (2 x 10?) in passage 20 trans- 
planted subcutaneously induced a tumor in one of four 
athymic nude mice after a latent period of 140 days. 
The histology of the tumor closely resembled the origi- 
nal endometrial cutettings (Fig. 8). None of the 10 mice 
inoculated with 4 x 107 cells in passages 17 and 30 de- 
veloped tumors within 27 to 28 weeks after inoculation 
(Table III). Tumor cells were cultured and the result- 
ing cell line (SCRC-1, Tu 1) was purely epithelioid after 
6 weeks of growth and has reached passage 6. 


Comment 

Tissue culture systems provide important in vitro 
models for the study of human tumors. Well-charac- 
terized tumor cell lines can provide information con- 
cerning the biological properties of these tumors in 
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Fig. 7. Histology of the Duke B adenocarcinoma resected 4 years prior to the endometrial tumor, 


vivo. In the case of human endometrial cancer, tissue 
culture and tumors induced with these cells in experi- 
mental animals may be used to investigate the regula- 
tory role of sex hormones in the growth of malignant 
endometrial cells. Kuramoto and Suzuki* showed that 
progesterone inhibits the growth of cultured endome- 
trium cancer cells (HEC-1) and potentiates cell death 
by suppressing nucleic acid synthesis. In addition, the 
hormone causes morphologic changes of the cells. 

The SCRC-1 line originated from the curettage of a 
uterus with endometrial carcinoma and has shown 
characteristics of an established cell line. From passages 
210, the cells have maintained a purely epithelioid 
phenotype as confirmed by histologic studies, have lost 
contact inhibition, and have piled up after reaching 
confluency. After passage 30, the cell growth kinetics 
stabilized and the cells have been passed regularly for 
the last 12 months. 

Morphologically, SCRC-1 cells share several charac- 
teristics with other established endometrial cancer 
linesT 2> 10: 4005 They have a polygonal shape and are 
arranged in a pavement-like fashion; (2) they have 
multiple nucleoli and their cytoplasm is vacuolated; (3) 
some SCRC- I cells are multinucleated giant cells. 

According to several reports,” * ! the chromosomal 
composition of endometrial cancer cells often remains 


Table III. Oncogenicity of SCRC-1 line in athymic 
nude mice 














No. of mice with | Length of 
No. of cells | tumor/No. of mice | observation 
Cells transplanted transplanted (wk.) 






SCRC-1 17 4 x 107 0/6 28 
SCRC-1 20 2 x 107 1/4 20 
SCRC- 1 30 4. X 107 0/4 27 





diploid. Indeed, the majority of SCRC-1 cells are dip- 
loid with a small subpopulation of tetraploid cells. The 
SCRC-1 cell line shows no evidence of chromosomal 
rearrangements. In only one instance has an estab- 
lished cell line derived from an endometrial carcinoma 
exhibited chromosomal abnormalities. '? 

The SCRC-1 line does not induce tumors in animals 
as readily as other endometrial lines. Only one of 14 
athymic mice injected with SCRC-1 cells developed a 
tumor. The lower oncogenicity of the SCRC-1 cells 
compared to other established endometrium cancer 
cell lines may be the result of the short lifetime of 
athymic mice or to the use of a different animal species 
in our experiment, since other investigators used 
hamsters in their tumor induction experiments.” %10 

Virus was not detected in the SCRC-1 line by coculti- 
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Fig. 8. Histology of the tumor induced in athymic nude mice with in vitro established endometrial 
cancer cells (SCRC-1). (x 400.) 


vation techniques. Similarly, immunofluorescence 
screenings for herpesvirus antigens yielded negative 
results. These data, however, do not exclude the in- 
volvement of herpesviruses in the process of car- 
cinogenesis. Human cells transformed in vitro with 
HSV and CMV easily lose detectable virus-related anti- 
gens during in vitro propagation, despite the fact that 
their tumorigenicity increases." More sensitive meth- 
ods (deoxyribonucleic acid [DNA]-DNA hybridization, 
etc.) will have to be used to detect virus information in 
the SCRC- 1I cells. 

The SCRC-1 line is an established endometrial 


cancer cell line with chromosomal and morphologic 
features similar to four other existing lines. It differs 
from these in its oncogenic potential and therefore, its 
biological properties may be different. SCRC-1 may 
prove to be a useful model for evaluating the effect of 
sex hormones on the development of human endome- 
trial cancer. 

We thank Dr. J. Gruber, Office of Program Re- 
sources and. Logistics, Viral Oncology Program, Divi- 
sion of Cancer Cause and Prevention, National Cancer 
Institute, Bethesda, Maryland, for supplies of nude 
mice. 
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Recent reports suggest a relationship between intrauterine contraceptive device (IUD) use and UN 
colonization or infection of the genietal tract with Actinomyces species. This prospective, 

case-controlied study was designed to determine the incidence of colonization or infection with 
Actinomyces in IUD users. None of 50 control patients and four of 50 study patients (8%) had 

Actinomyces identified. None of the patients with positive results had symptomatic pelvic infection. 

Cervical cytology was effective in detecting each of the four study patients with positive results. It 

appears that the presence of any type of IUD is a major predisposing f tator to colonization with 


Actinomyces. (AM. J. OBSTET. GYNECOL. 135: 680, PINE 


INTRAUTERINE CONTRACEPTIVE DEVICES (IUDs) 


are widely used for contraception by women in the : 


United States. The National Fertility Survey in 1973 
indicated that 1,781,000 devices are used by married 
women ages 15 to 44 in the United States." According 
to Kahn and Tyler's? review, pelvic infection i is the most 


common major complication of IUD use. Several re- . 
cent reports suggest a relationship between IUD use- 


and colonization or infection of the genital tract with 
Actinomyces.*-* These reports have included patients 
with severe pelvic infection was well'as asymptomatic 
women in whom actinomycotic granules were detected 
in endometrial or endocervical curettings at the time of 
IUD removal. These reports have imvolveg all of. the 
moder n types of IUD. 
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The species most frequently identified in these stud- 
ies is Actinomyces israelii, an anaerobic, gram-positive, 
non-acid-fast, obligate parasite which is classified be- 
tween the true bacteria and the complete fungi. The 
organism is a normal commensal of dental caries, ton- 
sillar crypts, and the colon? Actinomyces apparently 
cannot invade intact mucous membranes but depend 
on pre-existing erosion or perforation of the tissue sur- 
face to initiate infection." An IUD may damage the 
endometrial surface enough to allow the opportunistic 
Actinomyces species to colonize and infect the uterus, 
tubes, and ovaries. Other anaerobic bacteria are almost 
invariably associated with Actinomyces and may be es- 
sential for i initiating the infectious process.''- '? 

Although infection has classically been described as 
occurring in three areas—cervicofacial, abdominal, 
and thoracic?—approximately 300 cases of pelvic ac- 
tinomycosis have been reported.* Most of these cases 
resulted from initial infection or injury of the gastroin- 
testinal tract and spread to the pelvic organs." Pelvic 
colonization or infection with Actinomyces has been 
reported in 63 users of IUDs who had no pre-existing 
bowel pathology* **  '"; among these are seven cases 
from this institution, including the first death associ- 
ated with pelvic actinomycosis.'* 
` A recent surge of interest in actinomycosis has re- 
sulted from reports that its incidence may be rising in 
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association with long-term use of IUDs.° It will be use- 
ful to know the point incidence of Actinomyces coloni- 
zation or infection in women using IUDs compared to 
the incidence in a comparison population of nonusers, 
This is the first prospective, controlled study designed 
to investigate this question. 


Material and methods 


This study includes 50 study and 50 comparison pa- 
tients seen in. Grady Memorial Hospital's gynecology 
and family-planning clinics. The study population 
consisted of women who desired or required removal 
of their IUDs, which rnust have been in place for at 
least 1 month, and who were 17 years of age or older, 
parous, sexually activé, not receiving antibiotics, and 
not pregnant. The cómparison population included 
women presenting to the clinic for evaluation of dys- 
functional uterine bleeding (DUB), who were 17 years 
of age or older, parous, sexually active, not receiving 
antibiotics, and not pregnant and who had no IUD in 
place for at least 1 year. Women with DUB comprised a 
satisfactory comparison group since they were pre- 
menopausal and had endometrial/endocervical biop- 
sies as part of the clinical evaluation of their E 
problems. 

Informed consent was obtained from each partici- 
pant after the purpose of the study and the nature of 
the necessary procedures were explained and before 
demographic and pertinent historical information was 
recorded on standardized forms. The patients were 
assigned study numbers from a random numbers sheet 
so that the laboratory examiners were not aware of the 
clinic from which the specimens came. A pelvic exami- 
nation was performed and a Papanicolaou -smear ob- 
tained. The cervix was cleaned with an iodine solution 
in both groups. In study patients the IUD was removed 
and an intrauterine segment of the string place in 
thioglycollate broth. In both groups the uterus was 
sounded and a biopsy of both endometrium and en- 
docervix obtained with a Novak curet with syringe as- 
piration. The initial fragment of the biopsy specimen 
wás placed in prereduced thioglycollate broth for cul- 
ture and the remàinder placed in formalin fixative for 
histologic evaluation. 

‘Culture and histologic identification are considered 
the definitive means of diagnosis of actinomycosis. We 
evaluated our specimens by, these two techniques plus 
the recent method of cytologic identification reported 
by Gupta and associates.’ They described small, ir- 
regular islands of amorphous material staining blue to 
brown or black. Occasionally branching filaments of 
Actinomyces can be seen on Papanicolaou smears. Cy- 
tology was used in this study to evaluate its effective- 
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Table I. Population age and parity 








Study group (N = 50). Comparison group (N = 50) 





Age: 
Mean 26.88 35.16 
Range 17-50 17-52 
Parity 1.9 : 2.8 
'Table II. Risk factors 
Study Comparison 
group (N = 50) | group (N = 50) 
Frequency of inter- 1.7 1.2 
course per week 
Contraception: 
None . 0 37 
Tubal ligation 0 8 
Oral contraceptives 0 3 
- IUD 50 0 
History of appendicitis 0 3 
4 15 


History of PID 1 


riess as a screening tool, Papanicolaou smears were 
stained in the routine fahsion and read by one inves- 
tigator (Z. N.) 

The histologic specimens were initially stained with 
hematoxylin and eosin. If Actinomyces was suspected, 
special stairs were utilized; including methanamine- 
silver, Gram’s and Ziehl-Neelsen. If Actinomyces were 
not seen, but significant inflammation and necrosis 
were present, step sections were obtained to look for 
sulfur granules. These are irregular clusters of or- 
ganisms in a calcium phosphate matrix with charac- 
teristic radial filaments with clubbed tips. All histologic 
material was examined by one investigator (B. M.). 

Cultured specimens were transported to the labora- 
tory in prereduced thioglycollate broth. The tissue was 
briefly removed, pulverized, and plated on anaerobic 
blood agar and brain-heart infusion (BHI). These spec- 
imens were incubated at 35? C for 7 days in an aerobic 
jar. The remainder of the tissue was returned to the 
thioglycollate tube. The thioglycollate tube was then 
subcultured onto BHI and incubated for an additional 
7 days. Final identification was made by one inves- 
tigator (C. R.). 

All of the patients with positive results had specimens 
evaluated by fluorescent antibody (FA) testing. Hema- 
toxylin and eosin-stained slides or slides with un- 
stained tissue sections were exposed to fluorescein- 
tagged rabbit antibody specific for Actinomyces israelii, 
Actinomyces naeslundü, or Arachnia propionica by using 
the procedure of Pine and Curtis.'® The cover slips of 
the hematoxylin and eosin-stained slides were re- 
moved by soaking overnight in xylene. The slides were 
air dried, destained with acid alcohol (1% hydrochloric 
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Table III. Characteristics of IUD users (N — 50) 














No. of 
patients 


Percent of 
patients 





Type of device: 


Lippes Loop 25 50 
Copper-7 9 18 
Saf-T-Coil 10 20 
Dalkon Shield 6 12 
Duration of use (yr): 
0-1 16 32 
1-2 12 24 
2-8 5 10 
3-4 : 3 06 
4-5 8 06 
-5 10 20 
Unknown 1 02 
Reason for removal: 
Bleeding 6 12 
Pain 14 28 
Infection - 8. 06 
Bleeding and pain 6 12 
Pain and infection 3 06 
Bleeding, pain, and infection 4 08 
Desire for removal 9 18 
- Lost string : 5 10 





acid in 7096 alcohol) overnight, and then rehydrated by 
passage through a series of decreasing alcohol/ increas- 
ing water rinses. Slides with unstained tissue sections of 
the destained slides were soaked in 0.01 N hydrochloric 
acid for 1 hour, rinsed with distilled water, and sus- 
pended at 37? C in 0.01N hydrochloric acid containing 
83 mg/ml pepsin for 4 hours. The slides were washed 
in phosphate-buffered (0.01M, pH 7.2), physiologic 
saline, rinsed in distilled water, and air dried. Areas on 
the slides were then delineated with a wax pencil and 
stained with a solution of equal volumes of specific FA 
conjugate and rhodamine-conjugated normal rabbit 
serum. In making the solution of rhodamirie-conjugate 
and FA, the FA was reconstituted to 2 ml instead of 4 
ml; otherwise, the protocol of staining was that re- 
ceived with FA reagents. Observations were made by 
using a Leitz Dialux* fluorescent microscope with a 
100-watt mercury lamp for epi-illumination, a BG-38 
heat absorber, and an H cube having two KP 490 ex- 
citors and a TK 515 barrier. The FA conjugates were 
obtained from the Biological Products Division, Center 
for Disease Control; pepsin (porcine mucosa, crystal- 
lized two times) was obtained from Worthington Bio- 
chemical Corporation*; the rhodamine-conjugated 
normal rabbit serum was prepared by Roger M. 
McKinney at the Center for Disease Control. 


*Use of trade names is for identification only and does not 
constitute endorsement by the United States Public Health 
Service or by the United States Department of Health, Educa- 
tion, and Welfare. 
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Table IV. Bacteriology, histology, and cytology 
results for Actinomyces 












Study group* 
(N = 50) 
Comparison group* 





Culture 1 2 0 
Biopsy 2 4 0 
Papanicolaou smear 4 8 0 





*P = 0.059 (Fischer’s exact test). 


Fisher’s exact test and the independent t test were’ 
used to evaluate the significance of differences between 
study and control groups. 


Results 


Fifty study and 50 comparison patients were in- 
cluded; Table 1 compares age and parity of the two 
groups. Women with dysfunctional uterine bleeding 
were older and more parous but were all within the 
premenopausal-perimenopausal age range. Selected 
risk factors which may predispose to colonization or 
infection with Actinomyces were compared (Table II). 
The study group was more sexually active as judged by 
frequency of sexual intercourse per week. Most women 
in the control group did not use contraception; none 
had used an IUD for at least 1 year. Both groups had 
similar rates of previous pelvic inflmatory disease 
(PID), as determined from hospital records. There 


“were no previous cases of appendicitis among the IUD 


users. 

We segregated our study and comparison groups 
into those women less than 35 years of age and those 35 
years of age or older. The older group included 29 
comparison and nine study patients. Four of the nine 
study patierits (44.4%) and none of 29 comparison pa- 
tients had Actinomyces isolated (p « 0.01). The older 
patients in these two subgroups were similar in mean 
age, parity, history of PID, and duration of IUD use 
(p > 0.10); however, the older study patients averaged 
having sexual intercourse 1.9 times per week, but the 
older comparison group averaged having sexual inter- 


.course 1.1 times per week (p 70.05 < 0.10). 


Characteristics of IUD users are listed in Table III. 
The most commonly removed IUD was the Lippes 
Loop (50%), which is used by 50% of the IUD users at 
Grady Memorial Hospital. Only one of the six study 


' patients who had a Dalkon Shield removed had PID as 


an indication for the procedure. The duration of use of 
the present IUD varied, but 5696 had had the device in 
place for 2 years or less. Bleeding, pain, and cervicitis 
or PID either singly or in combination were the most 
frequent reasons for IUD removal. Eight patients had 
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Table V. Summary of Actinomyces-positive cases 


Actinomyces colonization in women using IUDs 683 


Age (yr.) . 43 
Parity 2-0-0-2 
Type of device Lippes Loop 
Duration of use (mo.) 84 

Reason for removal 
Laboratory results: 


Infection (cervicitis) 


Culture Neg. 
Biopsy Pos. 
Papanicolaou Pos. 


40 41 46 

5-0-0-4 9-0-0-8 5-0-0-5 
Saf-T-Coil Saf-T-Coil Lippes Loop 
108 2 24 

Pain Bleeding Bleeding 
Pos. Neg. Neg. 

Pos. Neg. Neg. 

Pos. Pos. Pos. 








PLD and two had cervicitis as the reason for removal. 

A comparison of the bacteriologic, histologic, and cy- 
tologic results for Actinomyces is detailed in Table IV. 
None of the control population had Actinomyces iden- 
tified in culture, biopsy, or Papanicolaou smear. Four 
study patients (8%) had Actinomyces-like organisms 
identified; the difference in the two groups approaches 
significance at the 5% level (p = 0.059). The positive 
results were confirmed by FA testing specific for Ac- 
tinomyces israeliti, The positive culture was confirmed to 
be serotype I. 

The characteristics of each of the four patients with 
Actinomyces are summarized in Table V. One patient 
had the organism identified by all three techniques; 
one, by histology and cytology; and two, by cytology 
alone. These women were all 40 years of age or older 
and multiparous, which places them closer to the mean 
age and parity of the comparison group. Three of the 
four had the IUD in place for a minimum of 2 years. 


Although none of these women had PID at the time of - 


IUD removal, one patient had cervicitis. Nine of the 
study patients with negative diagnostic tests for Ac- 
tinomyces had pelvic infection caused by other bacteria 
at the time of IUD removal. Seven of these women 
responded to antibiotic therapy and two required sur- 
gery for pelvic abscess. All four patients with positive 
results were treated only by IUD removal and fol- 
low-up biopsies or Papanicolaou smears revealed no 
evidence of Actinomyces after at least 1 month of fol- 
low-up. 


Comment 


Infection or colonization with Actinomyces must be 
added to the list of infectious complications that may 
occur in women using IUDs; the potential severity of 
this infection was demonstrated by the Actinomyces- 
associated death reported from this institution. The 
data from this prospective, cross-sectional study to 
evaluate the point incidence of Actinomyces add sup- 
port to previous reports that IUD users are predis- 
posed to colonization with this organism. Whether Ac- 
tinomyces are a part of the normal vaginal flora or gain 


access to the genital tract from the distal gastrointesti- 
nal tract had not previously been established. Cultures. 
from our IUD patients grew several species of an- 
aerobes whereas those from comparison patients grew 
none; therefore, anaerobic bacterial colonization of the 
endocervix or endometrium may be facilitated by 
IUDs. 

Cervical cytology was effective in detecting Ac- 
tinomyces colonization in each of the positive cases. 
The sensitivity of cytologic detection has been recently 
reported by Spence and colleagues" in a study of 35 
women who had FA confirmation of smears read as 
consistent with A. israelii. Although cytology is not spe- 
cies specific, it does provide an inexpensive, direct 
method for detecting Actinomyces organisms. Further 
investigation will be required to determine if the 
Papanicolaou smear is sufficiently sensitive as a screen- 
ing tool to detect Actinomyces colonization. 

Our previous report! indicated that the shortest du- 
ration of consecutive IUD use before the diagnosis was 
made was 2% years. Our current results indicate that 
this may not always be true since one of our patients 
had an IUD in place for only 2 months. It appears that 
the presence of any type of IUD, regardless of duration 
of use, predisposes a patient to colonization or infec- 
tion with Actinomyces. The finding that the older study 
patients were more sexually active than the older com- 
parison group may offer a possible explanation for col- 
onization of the genital tract with Actinomyces. Since 
frequency of intercourse may be related to an in- 
creased variety of sexual acts, possibly including anal 
intercourse, the organism which normally inhabits the 
distal colon and rectum may be transmitted to the va- 
gina in this manner. This possibility needs to be inves- 
tigated in a prospective analysis. 

If even 4% of the IUD users in this country! are 
colonized with this organism, 71,240 women are af- 
fected. If we include only the 83,000 women over age 
40 who use IUDs, then 3,320 women are affected. 
Whenever a patient with PID has an IUD in place, 
especially if the duration of use is 2 years or more, 
Actinomyces should be considered along with other 
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anaerobes as a possible pathogen. Symptomatic pa- 
tients should have the IUDs removed and be treated 
with antibiotics which provide both aerobic and an- 
aerobic coverage since this organism is usually recov- 
ered along with other anaerobes. Actinomyces are sen- 
sitive to both penicillin and tetracycline? which are 
widely used in the treatment of acute PID, Patients with 
Actinomyces identified on culture, biopsy, or Papanico- 
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laou smear who have no evidence of pelvic infection 
should be considered for IUD removal and should 
have a follow-up biopsy or cytologic smear 1 month 
later. 


We wish to acknowledge the technical assistance of 
Dr..Leo Pine in the FA identification of these or- 
ganisms. 
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The results of treatment of microinvasive carcinoma 
(Stage IA) of the uterine cervix by means of simple 
and extended hysterectomy 


AKIRA YAJIMA, M.D., M.I.A.C. 
KIICHIRO NODA, M.D., F.I.A.C. 
Sendai and Osaka, Japan 


At the Department of Obstetrics and Gynecology of Tohoku University, radical hysterectomy with 
pelvic lymphadenectomy had been performed on patients with microinvasive carcinoma of the 
uterine cervix before 1966. Investigation of lymph nodes of 90 patients treated in this manner has 
shown no lymph node metastasis of tumor cells in any of them. Since 1967, microinvasive 
carcinoma has been treated as a matter of principle by extended hysterectomy without 
lymphadenectomy. From that time until 1974, 119 cases of microinvasive carcinoma have been 
treated by extended hysterectomy and 69 such cases by simple hysterectomy. The 5-year relative 
survival rate was 0.989 for extended hysterectomy patients and 1.008 for simple hysterectomy 
patients. Together, a 5-year relative survival rate of 0.992 was obtained. (Am. J. OBSTET. GYNECOL. 


135:685, 1979.) 


EXTREMELY GOOD therapeutic results can be had 
with radical hysterectomy for cases of carcinoma of the 
uterine cervix, but the incidence of complications due 
to surgery, such as voluminous hemorrhage or fistula 
formation in the urinary tract, is high. Even when these 
primary complications of surgery are avoided, there is 
concern over delayed postoperative complications fol- 
lowing radical hysterectomy, such as late urologic 
complications (which include dilatation of the ureter 
and renal pelvis, and associated inflammation of the 
urinary tract, insensitivity of micturition, evacuation 
difficulty, and overflow incontinence) and constipation. 
Consequently, if it were possible to perform conserva- 
tive surgical therapy, i.e., simple or extended hysterec- 
tomy, in cases of microinvasive carcinoma, it would be 
extremely beneficial for these patients. Nonetheless, in 
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order to be able to perform conservative therapy in 
microinvasive carcinoma cases, it is necessary that the 


. 5-year therapeutic results using conservative therapy 


be as unquestionably satisfactory as the 5-year thera- 
peutic results using radical therapy. 

In this paper, the therapeutic results using simple 
and extended hysterectomy in cases of microinvasive 
carcinoma of the uterine cervix are presented. 


: Material and methods 


An investigation was made of the 5-year relative 
survival rate in 119 cases of microinvasive carcinoma of 
the uterine cervix treated by extended hysterectomy 
and 69 such cases treated by simple hysterectomy 
which were experienced at the Department of Obstet- 
rics and Gynecology of Tohoku University from 1967 
until the end of 1974. The diagnostic criterion of mi- 
croinvasive carcinoma was that the depth of stromal 
invasion extend less. than 3 mm from the basement 
membrane. Cases with a depth of stromal invasion of 
less than 3 mm but which displayed either confluent 
invasion or vessel permeation of the tumor cells were 
not included in the microinvasive carcinoma category. 
Conization was performed for preoperative definitive 
diagnosis in all cases. 

Extended hysterectomy was performed following the 
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Table I. The number of cases per year and follow-up 
results in the cases of microinvasive carcinoma 


treated by simple hysterectomy between 1966 
and 1974 














No. of 
treated 
patients 





Lost to 
fellow-up 


1966 10 3 0 
1967 4 1 0 
1968 4 0 0 
1969 3 1 0 
1970 11 2 0 
1971 11 2 0 
1972 9 1 0° 
1973 12 2 0 
1974 5 0 1 

. Total 69 12 l 





method of Gusberg and Frick,’ that is, early in the op- 
eration the ureter is identified and then traced down to 
the point where it passes beneath the uterine artery. 
There the uterine artery is severed, The ureter is fol- 
lowed caudally and is separated from the anterior layer 
of vesicouterine ligament, which also is cut. The ureter 
is thereby pushed down toward the bladder, allowing 
for the safe removal of as much vaginal cuff with the 
uterus as is necessary. However, lymphadenectomy is 
not performed. Simple hysterectomy is undertaken in 
cases where a sufficient length of the vaginal cuff can 
.be removed while preserving the elasticity of the 
paracervical and paravaginal tissues, even without 
separating the ureter from the anterior layer of the 
vesicouterine ligament. 


Results 


The number of cases and depth of stromal invasion 
in these 188 cases, based upon preoperative conization 
and postoperative examination of a sample of tissue, 
were as follows: Invasion of 1.0 mm or less measured. 
from the basement membrane was found in 88 cases 
(47%), invasion of 1.1 to 2.0 mm was found in 64 cases 
(34%), and invasion of 2.1 to 3.0 mm was found in 36 
cases (19%), The average age of these 188 patients was 
46.5 years, ranging from 29 to 70. The number of pa- 
tients per year and number of deaths due to recurrence 
in cases treated by simple hysterectomy are shown in 
Table I. Follow-up was not possible in 12 cases (17%). 


One of the five patients operated on in 1974 died of | 


recurrence of the cancer. 

Table II shows the number of cases per year and the 
number of deaths in the 119 cases of microinvasive 
carcinoma treated by extended hysterectomy. Twelve 
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Table II. The number of cases per year and follow-up * 
results in the cases of microinvasive carcinoma 

treated by extended hysterectomy between 1967 

and 1974 



















No. of 
treated Lost to 
Year patients follow-up Death 


1967 4 0 1* 
1968 6 l 0 
1969 2 1 0 
1970 3 0 0 
1971 6 1 0 
1972 40 4 0 
1973 43 4 1 
1974 15 1 0 
Total 119 12 2 





*Died of thrombophlebitis. 


of these patients (10%) were not available for follow- 
up. One of the four patients operated on in 1967 died 5 
years and 2 months postoperatively due to leg throm- 
bophlebitis, and one of the 43 patients operated on in 
1973 died of recurrence of the cancer. . 

The one patient who died of recurrence following 
treatment by simple hysterectomy (Table I) was 43 
years old and had invasion to a depth of 1.2 mm. Re- 
currence was found at the vaginal stump 14 months 
postoperatively. 

The one patient who died of recurrence following 
treatment by extended hysterectomy (Table II) was 61 
years old and had invasion to a depth of 1.0 mm. Re- 
currence was discovered at the vaginal stump 18 
months postoperatively. 

These two patients had not visited the hospital post- 
operatively for 14 and 18 months, respectively. Radia- 
tion therapy (Linac, 6,000 rads) was attempted after 
discovery of the recurrence, but death ensued, respec- 
tively, 6 and 8 months later, Autopsies were not per- 
formed. 

Calculation of the 5-year observed survival rate in 
the cases of Table I shows a 0.982 rate, whereas the 
5-year expected survival rate was 0.974. Consequently, 
the 5-year relative survival rate in the simple hysterec- 
tomy cases was 1.008 + 0.0327. With regard to the cases 
of Table II, the 5-year observed survival rate and the 
5-year expected survival rate were 0.962 and 0.973, 
respectively. Therefore, the ‘5-year relative survival 
rate was 0.989 + 0.036. 


Comment 


The histologic diagnosis of microinvasive carcinoma 
of the uterine cervix is usually made in consideration of 
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the depth and type of invasion. There is still not 
agreement as to the depth of the invasion in mi- 
croinvasive carcinoma.’ With regard to the type of in- 
vasion, the question remains whether or not confluent 
invasion and invasion with vessel permeation of the 
tumor cells should be classified as microinvasive carci- 
noma.*~7 It is thought that in cases of vessel permeation 
there is a high probability of metastasis to lymph 
nodes. '© Yet there are also reports that even with ves- 
sel permeation of the tumor cells the rate of metastasis 
to lymph nodes is not high.” There are occasional re- 
ports of metastasis to lymph nodes in the early stage of 
carcinomas, but many papers report that metastasis to 
lymph nodes in early-stage carcinomas does not oc- 
6. ^ 9. 12 As mentioned earlier in this paper, the 
results of our investigation of 90 cases were that there 
were no cases of metastasis to lymph nodes. However, 
among the 62 patients who were available for the 10 
year follow-up from these 90 cases, squamous cell car- 
cinoma was discovered at the vaginal stump eight years 
postoperatively. The patient is currently alive and well 
7 years following radiation therapy (Linac, 6,000 rads). 
Originally, the intent of distinguishing between mi- 
croinvasive carcinoma of the uterine cervix and frank 
invasive carcinoma was due to the clinical requirement 
that all extremely early stage invasive carcinomas with- 
out metastasis to lymph nodes be treated as a single 
group. Consequently, we have thought it best not to 
include cases with a possibility of tumor cell metastasis 
to lymph nodes in the microinvasive carcinoma cate- 
gory and have defined microinvasive carcinoma using 
the criteria discussed in the “Material and methods” 
section. Conservative therapy is possible with regard to 
early-stage carcinomas when there is no metastasis to 
lymph nodes or carcinoma infiltratiori of parametrial 
(including paracervical and paravaginal) tissue, and 
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successful therapy is possible in nearly 100% of the 
cases.® *: ! The exact definition of microinvasive carci- 
noma is therefore extremely important. Even when no 
metastasis is found, it is occasionally reported that re- 
currence of carcinomas at the vaginal stump can oc- 
cur,® '® ? but there are few reports of recurrence at the 
parametrium: after microinvasive carcinoma surgery." 
As mentioned previously, both of our cases of recur- 
rence were at the vaginal stump. Furthermore in view 
of the fact that discovery of the recurrence was made 
within a short period— 14 and 18 months—the possi- 
bility that vaginal submucosal infiltration of cancer cells 
had already occurred by the time of surgery cannot be 
denied. Therefore, there is no need to remove a great 
deal of parametrial tissue, as is necessary in radical hys- 
terectomy. However, in order to prevent recurrence at 
the vaginal stump, it is essential to remove approxi- 
mately 1 cm of tlie vaginal cuff. For this purpose, ex- 
tended hysterectomy is appropriate since in that surgi- 
cal procedure it is possible to remove a desirable length 
of the vaginal wall safely without injury to the ureter. 
However, provided that the paracervical and paravagi- 
nal tissue is sufficiently elastic, an appropriate length of 
the vaginal cuff can be removed without isolating the 
üreter. And provided that enough of the vaginal cuff is 
removed, the therapeutic results in cases of microinva- 
sive carcinoma of the uterine cervix are the same when 
either extrafascial simple hysterectomy or extended 
hysterectomy is used. Furthermore, as discussed in the 
"Results" section, the five-year relative survival rate is 
extremely good, being 99.2% in our cases. These re- 
sults can be considered to be the same as the results in 
cases of microinvasive carcinoma treated by radical 
therapy. 77? Moreover, none of the various complica- 
tions associated with radical hysterectomy were found. 
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Immediate effect of amniocentesis on fetal breathing 


and gross body movements - 


LYNDON M. HILL, M.D. 
LAWRENCE D. PLATT, M.D. 
FRANK A. MANNING, M.D. 
Los Angeles, California 


The incidence of fetal breathing movements (FBMs) has been observed to be significantly reduced 
at 24 and 48 hours after amniocentesis. The cause is unknown. We studied the immediate effects 
of amniocentesis on two fetal variables, FBMs and gross body movements (FMs). No effect was 
observed on the incidence of FBMs but an immediate increase in FMs occurred. (AM. J. OBSTET. 


GYNECOL. 135:689, 1979.) 


AMNIOCENTESIS has become an increasingly more 
important method for fetal evaluation. Real-time B- 
scan -directed amniocentesis significantly reduces the 
risk associated with this procedure and also permits 
continuous evaluation of fetal biophysical responses. In 
a previous study, the incidence of fetal breathing 
movements (FBMs) was observed to be significantly re- 


duced at 24 and 48 hours after amniocentesis.! The. 


factor(s) responsible for this effect is unknown. This 
present study was designed to determine the immedi- 
ate effects, if any, of amniocentesis on two fetal 
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Department of Obstetrics and Gynecology, University of 
Southern California School of Medicine, and Women's 
Hospital, Los Angeles County—University of Southern 
California Medical Center. 


Reprint requests: Dr. Lyndon M. Hill, Department of 
Obstetrics and Gynecology, Mayo Clinic, Rochester, 
Minnesota 55901. f 
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biophysical variables, FBMs and gross body movements 
(FMs). ` . 


Methods 


FBMs and FMs were observed using a real-time ul- 
trasound method (ADR Model 2130 or SKI, Ekolife) 
for 30 minutes immediately before and after amnio- 
centesis in 26 patients in the third trimester. All amnio- 
centeses were done to determine the lecithin/sphin- 
gomyelin ratio and were directed by real-time B-scan 
ultrasound: All procedures yielded clear amniotic fluid 
after a single attempt. FBMs were defined as the pres- 
ence of simultaneous, convergent chest wall and diver- 
gent abdominal wall movements. The total duration of 
FBM was recorded and expressed as a proportion of 
the observation period (%FBM). FM was defined as a 
discrete movement of a limb(s), the trunk, or both. Si- 
multaneous limb and trunk movements were counted 
as a single movement. The number of FMs per 30 
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Table I. FBMs and amniocentesis ` 














Before 
amniocentesis . 


After 
amniocentesis 


Observation z 26 : 26 
Mean (96) 40* 34,4* 
SEM (%) 7.4 6.0 


Range (96) 0-100 0-100 





*Not significant. 


minute period immediately before and afte ter amniocen- 
tesis was counted and recorded. Statistical analysis of 
the data was done by Student's t test for paired sam- 
ples. Differences were considered significant when the 
p value was <Q. 05. 


Results 


Amniocentesis produced no change in the incidence : 


of FBMs. The incidence of FBMs .was 4096 + 7.4%, 
immediately before and 34.4% + 6% immediately after 
the procedure (not significant, Table I). In contrast, 
amniocentesis resulted in a uod increase in the 
frequency of FMs, rising from 15% 21.696 movement 
per 30 ininutes before to 21% + 2.0% per 30 minutes 
immediately after thé procedure (p « 0.05, Table 11). 
An increase in FMs was observed in 20 of 26 patients 
(7796). after amniocentesis. The obseryed increase in 
FMs yaried i in time of onset. In most fetuses, a gradual 
increase in FMs was observed after the procedure. In 
fout patients, however, a sudden burst of FMs oc- 
curred during and immediately after the procedure. In 
each of these patients, the physician performing the 
amniocentesis remarked that the needle either struck 
the fetus or the fetus moved against the needle. All 
infants were normal at delivery. l 


Comment : 

. Amniocehtesis results in a significant fall in FBMs 
evident at 24 and 48 hours.! In this current study, we 
observed no immediate effect of àmniocentesis on the 
incidence of. FBMs. Thus, the effect of amniocehtesis 
on this fetal biophysical activity is delayed. FBMs are 
observed to decrease progressively during labor in the 
primate and human fetus? and we postulate that the 
delayed effect of, amniocentesis of FBMs may result 
from increased i uterine activity. 


November 1, 1979 
Am. J. Obstet. Gynecol. 


- Table II. Gross FMs and amniocentesis 





Before l After .- 
1 amniocentesis amniocentesis 
Observation : l 26 s 96 
Mean l 15* 21* 
SEM 1.6 “2.0 
Range (%) 5-40 5-42 
*p < 0.08. | i 


Amna was observed to cause an immediate 
increase in FMs. Other investigators have reported the 
presence of fetal heart rate acceleration, a phe- 
nomenon associated with fetal movemeni, in 88 of 107 
patients (82.2%) after amniocentesis.* In four of the 
fetuses we have studied, the increase in fetal movement 
may have resulted from tactile or painful stimulus due 
to needle contact. In the, remaining fetüses, factors re- 
sponsible for the increased movemerit are less apparent 
but could include unrecognized fetal needle contact or, 
alter nately, may be:due to an increase in uterine activ- 
ity. The latter explanation seems plausible since we 
have observed fetal movements to occur during or im- 
mediately after spontaneous or induced uterine con- 


traction in the antepartum period.* Uterine contrac- 


tions may initiate fetal movement as a result of tactile or 
painful stimuli. In the fetuses we have studied, the 
majority (77%) demonstrated increased fetal move- 
ment, but in some fetuses no response was observed 
(2396). Similarly, Ron and Pólishuk? observed an ab- 
sence of fetal heart rate acceleration after amniocen- 
tesis in a small proportion of patients (17.8%). In long- 
term experiments on the lamb, Chapman and associ- 
ates’ observed a proportion of fetuses that failed to 
respond to direct sciatic nerve stimulation and sug- 
gested that in these fetuses the lack. of response was 
related to the sleep state. Similarly, the sleep state in the 
human fetus at the time of amniocentesis may affect 
the subsequent response. 

"These data, together with previous reports, indicate 
that amniocentesis produces significant alterations in 
fetal biophysical activities and that the effects are ob- 
served even in the absence of apparent fetal ‘contact. 
Thus, interpretation of fetal biophysical activities after 
amniocentesis needs to be done with caution. 


è 
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Myasthenia gravis in pregnancy: An update 


WARREN C. PLAUCHE, M.D. 


New Orleans, Louisiana 


Myasthenia gravis (MG) is an autoimmune neuromuscular disorder characterized by the presence of 
anti-acetylcholine receptor immunoglobulin G antibodies (anti-AChRIgG). This paper contrasts 
immunologic intervention, particularly long-term glucocorticoid therapy, with standard 
anticholinesterase therapy for pregnant MG patients. Ten new cases of pregnancy in myasthenic 
mothers are reported. A survey of the 40 year anticholinesterase era yielded reports of 292 
pregnancies in 202 myasthenia mothers. Instability of MG during pregnancy is highlighted by 
gestation related exacerbations identified in 55% of cases. The puerperium appears particularly 
dangerous. Eight of the nine maternal deaths (4.45%) in this series were from myasthenic 
complications. Prenatal care and labor management are discussed. The adverse effects of fatigue, 
analgesic and anesthetic agents, and magnesium sulfate are emphasized. Crisis differentiation and 
management are outlined. Neonatal myasthenic syndromes and their relationship to anti- -AChRIgG 
are presented. Neonatal MG occurred in 20.2% of newborn infants in the review series. Six infants 


were stillborn (2.196) and' 11 died in the neonatal period (3. 8%). (AM. J. OBSTET. GYNECOL. - 


135:691, 1979.) 


MYASTHENIA GRAVIS (MG) has been recognized in 
man for over 300 years. Willis! first published a de- 
scription of this chronic debilitating neuromuscular 
‘disorder in 1672. Weakness and easy fatigability of 
skeletal muscles, particularly those of the extremities 
and face, are the hallmarks of this disease. The preva- 
lence of MG has been estimated to be two to 10 cases 


per 100,000 population with a marked predilection for | 


young women. A total of 65% to 70% of MG cases 
occur in women; 20% experience onset of the disease 
before age 20? 

Medicine had little to offer patients suffering from 
MG untl the first of two major discoveries led modern 
medicine's attack on this disease. Walker* in 1934 and 
Everts? in 1935 described control of the muscle weak- 
ness of MG with neostigmine. Neostigmine and its 
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analogues remain ‘cornerstones in the management of 
MG to the present day. Tabachnick® described the first 
pregnant MG patient to receive neostigmine therapy in 
1938. — 

The second breakthrough in the understanding of 
MG came in 1960 when Simpson’ and Nastuk and col- 
leagues! introduced the concept of an autoimmune 
basis for MG. Strauss and associates? described a serum 
globulin fraction in MG patients which could be shown 
by immunoflorescent techniques to bind to striated 
muscle. Beutner and associates" characterized the fac- 
tor which stained striations of skeletal muscle as a 
gamma globulin. Bender and associates'’ found that 
this serum gamma globulin blocked acetylcholine 
(ACh) receptors at the myoneural junction in humans. 

: Mittag and co-workers,” using I5-labeled venom of 
the krait, Bungarus multicinctus, which specifically binds 
at ACh receptors of the myoneural junction, demon- 
strated a reduction of over 70% in available ACh recep- 
tors in MG. High titers of anti~ACh receptor immu- 
noglobulin (anti-AChRIgG) were identified in both 
serum and thymic tissue of MG patients. 
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Table I, Outcome of 10 pregnancies in patients with 
myasthenia gravis: Charity Hospital, New Orleans, 
Louisiana, 1969 to 1979 


Remissions 

Exacerbations: 
Antepartum 
Postpartum 

Myasthenic crises (treated 
in Intensive Care Unit) 

Premature labor 

Perinatal deaths 

Maternal deaths 


-DOOD maa 


*Two ‘patients with third-trimester exacerbations experi- 
enced further exacerbation post partum. 


Richman and associates? confirmed T cell-mediated 
immunity to purified ACh receptor protein in MG. 
They believe this immune response to be responsible 
for the destructive changes seen by electron micros- 
copy at the myoneural junction in the adult form of 
the disease. These complex changes are described as 
an unfolding "simplification" of the usually complex 
foldings of the postsynaptic membrane.” Richman's 
group" suggested that humoral antibody may also play 
a role in naturally occurring MG and that the disease 
indeed reflects two processes which are age dependent: 
one involving anti-AChRIgG and another related to 
cell-mediated immune response. The relative impor- 
tance of cell-mediated versus humoral antibody re- 
sponses- remains unclear. Circulating immune globu- 
lins that bind to skeletal muscle acetylcholine receptor 
protein reduce the: number of motor end plates avail- 

“able to bind ACh? Failure to bind ACh inhibits the 
contractile capability of skeletal muscle but does 
not affect smooth muscle fibers. Uterine function. is 
unimpaired in this disease since the stimulus for uter- 


ine muscle contraction is propagated by ephaptic con- ' 


duction," 

The characterization of MG as an auto-immune dis- 
order led to a change in management of many cases. 
Richman and colleagues" in their discussion of the age 
dependency of MG, stated tha: older patients seem to 
respond reliably to glucocorticoid therapy. The steroid 
response of younger patients is more unpredictable 
arid manv benefit from thymectomy with anticholines- 
terase drug therapy. Fenichel’ suggested that very 


young patients with extraocular MG should first receive ` 


anticholinesterase to avoid the hazards of long-term 


steroid therapy. He feels that ocular MG responds more . 


reliably to prednisone than to neostigmine. He further 
suggested that MG patients over 10 years of age be 
started on a regimen of gradually increasing doses of 
prednisone to reach optimum control, then remain on 
a regimen of maintenance steroid therapy. Dalby.and 
associates reported favorably on continuous treat- 
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ment of MG with prednisone. Sanders and colleagues! 
managed three pregnant patients with MG with high- 
dose prednisone throughout pregnancy with no exac- 
erbation of the disease and no fetal adrenal in- 
sufficiency or anomalies. 


Case reports 


The obstetric service at Charity Hospital New Or- 
leans has cared for 16 myasthenic mothers. Six of these 
cases were reported previously by Miller and col- 
leagues." Five of the subsequent patient charts were 
lost to the elements. The records of 10 pregnancies in 
five patients with new cases of myasthenia are herein 
reported. All of these patients received anticholines- 
terase. On the day labor and delivery occurred, pa- 
üents were given their, required medication by in- 
tramuscular injection. Labor lasted less than 7 hours in 
four cases and over 12 hours in only one. Labor was 
generally rapid and uncomplicated except for one in- 
stance of uterine inertia which appeared to respond to 
additional Prostigmin. Premature labor occurred in- 
ordinately frequently in half of these myasthenic preg- 
nandes. Chambers and colleagues recorded prema- 
ture delivery in four of their six patients but made no 
comment on this phenomenon. Table I collates the 
data related to the outcome of these 10 pregnancies in 
patients with myasthenia gravis. The capricious course 
of MG in pregnancy is highlighted by three illustrative 
cases. 

Case 1 (L53-91464). This 23-year-old, gravida 1 
woman had been on a regimen of Mestinon, 720. mg/ 
day, since age 17. At age 19, she had been in a re- 
spirator 17 days with pneumonia. Her first pregnancy 
terminated with spontaneous delivery of 500 gram 
stillborn infant at 24 weeks’ gestation. She experienced 
no change in myasthenic status before or after this 
pregnancy. l 

She promptly became pregnant again and at 20 
weeks’ gestation was admitted with fetal death and 
sepsis. Shortly after oxytocin induction and delivery of 
an 800 gram stillborn infant, the patient experienced a 
respiratory crisis requiring intensive respirator care for 
two days. i 

One year later this patient experienced a moderate 


respiratory crisis following tubal sterilization. The 


myasthenia is currently well controlled by 360 mg Mes- 
tinon daily. 

Case 2 (L67-163047). This 30-year-old, gravida 3, 
para 2 woman had a 3 year history of MG and was 
doing well on a regimen of 180 mg Mestinon and 75 
mg ephedrine sulfate daily in divided doses. Pregnancy 
progressed with no change in MG symptoms. Delivery 
with the use of local anesthesia of an 8 pound, 6 óunce 
male infant was uneventful after a 6 hour labor. A 
dramatic, complete remission of MG symptoms oc- 
curred almost immediately after delivery and has per- 
sisted for almost 2 years. 

* Case 3 (L72-304715). This 24-year-old, gravida 3, 


. 
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para 2 woman had well-controlled MG for 3 years prior 
to the present pregnancy and was maintained on a reg- 


imen of 180 mg Mestinon daily in three divided doses. : 


A mild exacerbation of MG symptoms at 30 weeks’ ges- 
tation required only dose adjustment and increased 
rest periods. An 8 pound, 2 ounce male infant was 
delivered with the use of local anesthesia after a 5% 
hour labor. The immediate postpartum course was un- 
eventful; however, 6 months later she was hospitalized. 
in myasthenic crisis. The crisis was successfully over- 
come and MG is presently well controlled by 180 mg 
Mestinon daily. 


Course of myasthenia in pregnancy 
McNall and Jafarnia" characterized MG in preg- 
nancy by the statement that “the course of MG is usu- 


ally not a steady state.” The cases presented illustrate , 


courses varying from complete remission to respiratory 
failure. A previous review of the literature encompass- 
ing the years 1938 to 1964 revealed similar percentages 
of cases showing increase, decrease, and no change in 
the severity of myasthenic symptoms during the an- 
tepartum period with a slight edge to the exacerbation 
course.“ One third of patients experienced post- 
partum exacerbations. Three maternal deaths were re- 
ported (2.4%). Scott? reported that the mortality risk 
for myasthenic mothers bears an inverse relationship to 
the duration of the disease with the greatest risk in the 
first year and minimal risk arter 7 years. He feels that 
postponement of pregnancy is justified in newly diag- 
nosed MG cases. 

Review of the literature since our previous paper 
adds reports of 164 pregnancies in 113 myasthenic 
mothers. Antepartum exacerbations occurred in 35.4% 
of these pregnancies, and postpartum exacerbations 
occurred in 35.4%. There were 14 spontaneous and 14 
“therapeutic” abortions (8.5% each), Twelve perinatal 
deaths (7.3%) were reported. Maternal death occurred 
in six cases (5.3%). Neonatal MG was definitely diag- 
nosed in 22 infants and thought probable in four addi- 
tional cases, for a total of 21% of liveborn infants of 
myasthenic mothers,” 17-30 

Tables II and III collate the morbidity and mortality 
statistics for the combined group of 292 pregnancies in 
202 myasthenic mothers reported during the an- 
ticholinesterase era (1938 to 1968). 


Management of MG in pregnancy. 


Mg may occasionally remit after spontaneous abor- 
tion but there is no evidence that therapeutic abortion 
beneficially alters the course of this disease, P: 19:21:32. 33 

The use of steroids for long-term therapy of adult 
MG introduces the problem of the pregnant myas- 
thenic patient on a regimen of steroids. The use of 
brief courses of steroids to promote pulmonary surfac- 
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Table II. Outcome of infants of 292 pregnancies 
in 202 myasthenic mothers 


Abortion: 
\ Spontaneous 14 19.7 
Therapeutic 23 ' 
Stillbirth 6 2.1 
Neonatal deaths 11 3.8 
Live-born 249 85.3 
Neonatal myasthenia: 
Definite 44 19.3 
Probable 4 ' 


Table III. Outcome of 202 myasthenic mothers in 
292 pregnancies 


Ge E E 


Antepartum course*: 


Remission 87 29.8 
Exacerbation 131 44.9 
No change 103 35.3 
Postpartum exacerbation f 90 308 
Maternal death 9 4.4 





*Some patients experienced exacerbation in one trimester, 
remission in another. 


1Some patients with postpartum exacerbation had also ex- 
perienced worsening of myasthenia during pregnancy. 


tant development has raised the issue of diminished 
fetal brain cell production, possibly related to inhibi- 
tion of the enzyme thymidine kinase?*: * This phe- 
nomenon, which was demonstrated in the rat fetus, has 
not been documented in the human.** Steroid induc- 
tion or inhibition of other fetal enzyme systems is the 
subject of intense investigation at present. Green- 
gaard"? described abnormalities of carbohydrate me- 
tabolism competence in rats exposed to steroids in 
utero. Swimming ability is reported to be lost in simi- 
larly exposed young rats." Gluck? warned of the pos- 
sibility of tampering with normally synchronized se- 
quential enzyme induction and therefore potentially 
disordering the development of various organs and 
behavioral patterns. Bongiovanni and McPadden?? and 
Schapiro made excellent pleas for caution in the use 
of steroids in pregnancy, citing anatomic, biochemical, 
behavioral, and immunologic alterations related to 
such use. í 

It is my contention that myasthenic patients are best 
placed on a regimen of anticholinesterase medication 
and weaned from steroid therapy before pregnancy is 
contemplated. If the disease remains stable on this 
program, pregnancy can be expected to progress with 
relative safety. The patient must understand the pos- 
sibility of exacerbation of her disease and the threat of 


_ crisis during and after pregnancy. The myasthenic pa- 


tient who is on a regimen of steroids when pregnancy 
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occurs can be hospitalized for changeover to anticho- 
linergic drug maintenance. Steroids should be reserved 
for pregnant myasthenic patients who are unrespon- 
sive to anticholinesterase therapy. Transient worsening 
of MG commonly occurs when steroids are begun. This 
therapy should be initiated with the patient under 
hospital surveillance.'5 The keys to prenatal manage- 
ment of MG remain increased rest, prompt treatment 
of infections, careful titration of cholinergic medica- 
tion, and alertness for exacerbations. 
Anticholinesterase drugs are managed identically for 
pregnant and nonpregnant MG patients. Perhaps the 
most useful and time tested of these quaternary am- 
monium compounds is neóstigmine.*!! Neostigmine 
may be initially given in doses of 15 mg every 2 to 3 
hours and dosage adjusted to levels at which the pa- 
tient’s skeletal muscle strength is optimal. Serial record- 
ing of vital capacity or hand strength measurements is a 
useful guide in initial adjustment of dose." " ' 
Many clinicians find pyridostigminet to be a more 
` ideal maintenance drug because of its longer duration 
of action (3 to 4 hours), reduced muscarinic side ef- 
fects, and "smoother" control of symptoms.!! Usual 
initial dosage is 60 mg every 4 to 6 hours. Dose adjust- 
ments are accomplished by first reducing the dose in- 
terval, then increasing the quantity by 15 to 30 mg per 
dose to optimum levels." The patient should be 
warned that increasing drug dosage above optimum 
. will not further increase strength but will risk a 
cholinergic crisis. When optimal. doses are ascertained, 
many patients prefer pyridostigmine in "Timespan" 
form which may allow a full night's sleep without aris- 
ing for medication. Equivalent doses are as follows: 0.5 
mg intravenous neostigmine = 1.5. mg intramuscular 
neostigmine = 15 mg oral neostigmine = 60 mg oral 
pyridostigmine.*! : 
The appearance of a "crisis" poses a major problem 
in the management of myasthenic mothers. Three 
types of crises may befall the myasthenic patient. True 
myasthenic crises reflect exacerbations of the disease; 
cholinergic crises are precipitated by drug overdose 
and nonreactive crises occur when the patient develops 
progressive resistance to anticholinesterase medication. 
Articles by Osserman and Genkins*! and Hay"? contain 
comprehensive discussions of the differentiation and 
management of myasthenic crises. An essential point is 
the differentiation of true myasthenic crisis from 
cholinergic crisis. Both syndromes display similar pro- 
gressive muscle weakness which often progresses to re- 
spiratory insufficiency. 


*Prostigmin, Roche Labs, Nutley, New Jersey. 
TMestinon, Roche Labs. 
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Myasthenic crisis usually occurs in patients with se- 
vere forms of MG. They experience sudden exacerba- 
tion of their illness or the crisis may be precipitated by 
intervening infection or severe emotional or physical 


a 


stress. As the crisis builds, patients become unable to ' 


swallow medication and become progressively weaker. 
Hypoventilation, failure to clear bronchial secretions, 
and increasingly poor gaseous exchange result in respi- 
ratory failure.“ Access to intensive care facilities capa- 
ble of prompt and long-term support of the patient 
with respiratory failure is of paramount importance. 
Endotracheal intubation may suffice in the initial crisis 
phase but tracheostomy and respirator support with 
constant attendance to bronchial toilet are often re- 
quired. Cautious increase in anticholinesterase medi- 
cation may restore myasthenic control. 

Cholinergic crisis is characterized by tearing, ptya- 
lism, abdominal cramps, diarrhea, nausea and vomit- 
ing, and generalized muscle weakness which may also 
progress to respiratory failure and death. *?- * All 
anticholinesterase drugs must be temporarily stopped, 
atropine adminsteréd to reverse muscarinic effects, 
and respiratory support instituted. Para-amino-al- 
doxine* reactivates cholinesterase!* but Osserman and 
Genkins!! reported unfavorable side effects, including 
vascular collapse. 

Muscarinic gastrointestinal symptoms are more char- 
acteristic of cholinergic crisis than of myasthenic 
exacerbation crisis but the essential differentiation is 
made by administering a test dose of 2 to 10 mg of 
edrophonium.t. Tensilon elicits an improvement in 
strength and condition only in the myasthenic crisis. 

Nine deaths occurred among the 202 myasthenic 
mothers whose cases were reviewed (4.45%). One 
death was attributed to cholinergic overdose crisis, four 
to nonreactive crisis, three to exacerbation of the myas- 
thenic state, and one death was of unknown cause. 

There are no reports of the use of glucocorticoids to 
treat the nonreactive myasthenic crisis in pregnant pa- 
tients. Osserman and Genkins! described the use of 
adrenocortirotropic hormone (ACTH) to induce re- 
mission in nonpregnant patients with severe myas- 
thenia. Considerable success was reported but patients 
often became worse initially and strict hospital obser- 
vation, respiratory support, and tracheostomies were 
frequently necessary. Immunosuppressive drugs such 
as 6-mercaptopurine, azathioprine, cyclophosphamide, 
and methotrexate have been tried in myasthenic crises 
with inconclusive results and frequent complications." 
These drugs are contraindicated in the pregnant pa- 


*Protopam chloride, Ayerst Labs., New York, New York. 
` +Tensilon, Roche Labs. 
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tient. Plasmapheresis (plasma exchange transfusion) 


has recently been recommended for management of 
recalcitrant’ myasthenic crises.® **: 45 Cautions have 
been expressed regarding both the cost and the efficacy 
of this mode of therapy.** Plasmapheresis has not been 
reported in pregnant patients. : 
Thymectomy and thymic irradiation for MG were 
extensively discussed in the monographs of Simpson 
and associates? and Osserman and Genkins. These 
controversial therapeutic modalities are principally 
used in young patients with demonstrated thymoma 
and are rarely indicated in the management of the 
pregnant myasthenic patient. 


Management of MG during labor. 


When labor begins, parenteral neostigmine is the 
drug of choice for myasthenic control. Oral medication 
is poorly absorbed and the unreliability of dosage has 
led to myasthenic crisis under the stress of labor.'? In- 
duction of labor at a time when hospital facilities are at 
peak efficiency should be considered." 

MG patients are quite sensitive to sedative, narcotic, 
and tranquilizer medications." Respiratory depression 
is a particular danger to be guarded against by using 
these agents only when necessary and then in small 
doses carefully budgeted to patient need and response. 

Magnesium sulfate is frequently used for treatment 
of pre-eclampsia in this country. Magnesium ion has 
been shown to diminish the depolarizing action of 
ACh, decrease the amount of transmitter substance at 
the motor end plate, and depress muscle membrane 
excitability.“ Cohen and associates? described a myas- 
thenic patient with pre-eclampsia in whom a severe 
crisis was precipitated by the intramuscular injection of 
magnesium sulfate. This reaction was unresponsive to 
calcium ion therapy but did respond to Tensilon and 
atropine, Hay’ and Burkett and Roderique? concur in 
denigrating the use of magnesium in MG patients. 

The choice of regional anesthesia for delivery is al- 
most unanimous in the literature? : 1% 19 Procaine and 
similar, drugs do require liver and plasma cholines- 


terases in their hydrolytic metabolism,? McNall and | 


Jafarnia" caution us regarding the extreme sensitivity 


‘of MG patients to curare-like drugs. Ether, chloroform, 


trichlorethylene, and Fluothane are said to be con- 


traindicated in myasthenic patients? 4" 9 Burkett and’ 


Roderique? reported a case illustrating the danger of 
general anesthesia.and curare administration in a pa- 
tient with previously undiagnosed myasthenia. : 

Delivery usually progresses without complication in: 
MG mothers. There are many cases in the literature 
documenting shorter than average labors, though this 
is not a constant finding? > +% 3? Instrumental assis- 
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tance in the second stage is recommended to lessen the 
mother's exertion and fatigue and to overcome di- 
minished strength of the expulsive effort due to 
weakened abdominal muscles." 

The first three weeks of the puerperium are particu- 
larly dangerous for the MG patient since a third of 
patients will experience exacerbations that may be 
quite sudden and severe at this time.” After delivery 
the patient returns to her former oral medication reg- 
imen, often requiring a slight increase in dose because 
of the increased activity related to the care of her new- 
born infant. Regular periods of rest are essential. 
Puerperal endometritis, breast inflammation, urinary 
tract infections, and respiratory infections are special 
hazards requiring prompt recognition and treatment. 
Certain antibiotics (kanamycin, neomycin, streptomy- 


“cin, colistin, and sulfonamides), may increase myas- 


thenic weakness ?' #! 


Breast-feeding in myasthenic mothers poses the po- 
tential hazard of further passage of anti-AChRIgG to 
the infant in breast milk. Osserman?! warned of the 
passage of cholinergic drugs taken by the mother to the 
infant as well'as the possible transmission of a then 
unidenüfied "curare-like substance." Though it was 
once thought that breast-feeding adversely affected the 
myasthenic mother, Viets and associates!? were unable 
to confirm this assertion. Gunn and Sanderson?? re- 
ported one case of postpartum exacerbation believed 
due to breast-feeding, which responded to cessation of 
lactation. ' 


Neonatal myasthenia 


Strickroot and co-workers? reported the first case of 
neonatal myasthenia in 1942. MG has been recognized 
for centuries but no cases were described in newborn 
infants until the era of anticholinesterase drug therapy. 
One might speculate that prior to this therapy preg- 
nancy among patients with severe myasthenia may 
have been a rare phenomenon. 

Fenichel? distinguished several forms of myasthenia 
which may appear in the neonatal period. Most com- 
mon is the acquired, transient neonatal myasthenia of 
infants born to myasthenic mothers. The congenital 
form of myasthenia occurs in babies whose mothers are 
free of the disease. Ophthalmoplegia and weakness of 
extraocular facial muscles without generalized weak- 
ness characterize this disorder. Familial infantile myas- 
thenia cases are also associated with normal mothers, 
although the family history usually reveals other cases 
of myasthenia. These babies have generalized weak- 
ness, poor feeding, and respiratory difficulty but lack 
the facial muscle weakness of the congenital type. The 
rarest form is juvenile myasthenia, which is identical in 
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manifestation to adult myasthenia. This type is usually 
not manifest before-2 years of age although Osserman 
and associates? reported a case with onset in the 
neonatal period. 

Transient neonatal myasthenia results from trans- 
placental passage of antiacetylcholine receptor an- 
tibodies from the myasthenic mcther to her baby.?? 
The onset of characteristic weakness in the infant may 
be delayed as long as 48 hours by coincident acquisition 
by the baby of anticholinesterase drugs given to the 
mother. Dunn®® described a case of neonatal myas- 
thenia which cleared completely following exchange 
transfusion performed at 48 hours of age for hyperbil- 
irubinemia. Nakao and associates using antihuman 

. immunoglobulin G assays, identified anti-AChRIgG in 
neonatal MG. High titers were found up to 12 days of 
life, reducing to minimal levels by day 21. This finding 
confirmed the long-held clinical impression that the 
condition lasts an average of 3 weeks, though anticho- 
linestérase therapy is occasionally required for as long 
as 5 weeks." f 

In the, currently reviewed group of cases, acquired 
neonatal myasthenia was diagnosed with certainty in 22 
(17.7%) newborn infants. Four other babies were iden- 
tified as being “probable” cases (3.2%). 


Summary and conclusions 
Recent evidence confirms that the adult form of MG 


is an autoimmune disorder characterized by the prés- 


ence of anti-AChRIgG which blocks the formation of 
ACh at the motor end plate and causes anatomic de- 
terioration of this structure. The end result is defective 
neuromuscular transmission manifested by progressive 
skeletal muscle weakness. 

Therapy of the autoimmune aspect of MG hias led to 
trials of ACTH, glucocorticoids and immunosuppres- 
sive drugs, and plasma exchange transfusion. Gluco- 
corticoids have found. therapeutic popularity particu- 
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larly for treatment of ocular myasthenia and in patients 
over 10 years of age. The obstetrician thus must face 
the problem of pregnant myasthenic patients on ste- 
roid therapy. A management program is recom- 
mended for the pregnant myasthenic patient consisting 
of increased rest periods, carefully adjusted an- 
ticholinesterase drug dosage, and vigilant attention to 
infections and exacerbations. Steroid therapy is not 
recommended at present for pregnant patients with 
myasthenia well-controlled because of potential risks to 
the fetus. : ` 

Classification of various forms of crisis, their differ- 
entiàtion, and their management are discussed. Crises 
present the greatest challenge to the skill of physicians 
caring for MG patients. The puerperal crisis is the 
patient’s greatest pregnancy risk. Management of 
myasthenia using anticholinesterase drugs during 
pregnancy, delivery, and the postpartum period is de- 
scribed. Careful consideration of sedative, anesthetic, 
and pre-eclamptic medications and employment of the 
parenteral route for anticholinesterase therapy during 
labor are identified as critical facets of management. 

The English language literature is reviewed from the 
beginning of anticholinesterase therapy in pregnancy 
to the, present. The parameters of morbidity and 
mortality rates associated with MG are tabulated. The 
unpredictable course of the disease in pregnancy is 
emphasized. Exacerbations related to some phase of 
gestation occurred in 55% of reported cases. Crisis in 
the puerperium progressed to maternal death in 4.4% 
of cases. 

A safe outcome for the myasthenic patient con- 
templating pregnancy depends upon adherence to the 
meticulous details of MG management by both physi- 
cian and patient. Immediate access to hospital facilities 
capable of both immediate and long-term respiratory 
support in crisis is imperative. 
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Role of Hemophilus vaginalis in vaginitis 
To the Editors: 

I am concerned that the article by Levison and asso- 
ciates (AM. J. OBSTET. GvNEcor. 133:139, 1979) may 
cause clinicians to lose confidence in the role of 
Hemophilus vaginalis in vaginitis and the clue cell in its 
diagnosis. It appears that the clinicians who evaluated 
the patients were unfamiliar with the clinical features 
of H. vaginalis which Gardner and Dukes! described so 
well 25 years ago. The clinicians in this study appear to 
be totally unaware that Hemophilus vaginalis is charac- 
terized only by a gray, homogeneous, odorous dis- 
charge without irrjtative signs and symptoms. The proof 
of this is perhaps explained by the fact that in this 
article. only patients with -concomitant Candida or 
Trichomonas were considered to have vaginitis. 

Hemophilus vaginalis not only causes vaginitis but also 
is the most common cause of vaginal discharge. In our 
own middle-class practice, 32% of 10,000 consecutive 
patients complaining of discharge or vaginal infection 
had.H. vaginalis. In clinics such as that described by 
Levison and associates, H. vaginalis is even more 
common. l 

Furthermore, the “clue cell” is an extremely reliable 
indicator of H. vaginalis infection. As the authors admit 
("despite the literature”) seasoned investigators” ° have 
shown that when the culture is positive for Hemophilus 
vaginalis, the organism can be seen on a wet smear in 
95% of cases. I am at a loss to explain their detection of 
clue cells only 2496 (4/17) of the time when cultures 
were positive. I asked our statistician to reconcile this 
great disparity and he responded that "they must be 
doing something different" (Table I). 

Levison and colleagues also found clue cells in three 
of 10 patienis when cultures were negative. Even if this 
small sample size is disregarded, experienced inves- 
tigators generally have a "false clue cell" rate of 596 or 
less (Table 11). 

The authors further noted several women who dem- 
onstrated Hemophilus vaginalis on culture and yet had 
no symptoms. Perhaps they mean the patients had no 
itching, burning, or soreness. Since H. vaginalis is a 
surface parasite, it never provokes these irritative signs 
and symptoms; it simply causes discharge and odor 
which may have been overlooked by the authors. 

I am also concerned about the comment "it is ex- 
tremely unlikely, however, that the asymptomatic 
woman with scant secretions and a negative pelvic 
examination had subclinical vaginitis.” With H. vagi- 
nalis the secretions are often scant, the patients never 
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Table I. Clue cell accuracy—Culture positive for 
Hemophilus vaginalis 





No. of Clue % 
Series patients | cellsseen | Accuracy 
Dunkelberg 132 130 98.4 
Levison and associates 17 4 23.4 





Table II. Clue cell accuracy— Culture negative for 
Hemophilus vaginalis l 








i No. of "False clue 
Series patients | cells” seen |, % error 
Dunkelberg . 168 4 2.3 
Levison and associates 10 3 30.0 





have deep pelvic findings, and many women will not 
readily. volunteer a symptom of odor because of the 
feeling that it reflects on their personal hygiene. These 
patients have had infection overlooked for so long that 
they have come to believe that the vagina normally has 
an odor. 

Levison and co-workers concluded that perhaps 

Hemophilus vaginalis is not a pathogen at all and could 
be normal flora. How is it possible thàt the most com- 
mon cause of vaginal discharge and odor is not a 
pathogen to women? I agree more closely with their 
second suggestion that Hemophilus vaginalis is a patho- 
gen under certain circumstarices. Those circumstances 
includé the patient's being aware of discharge and odor 
or admitting these symptoms after the physician has 
carefully questioned her and pointed out that the in- 
fection is present. By this definition more than 75% of 
infected patients will by symptomatic. 

| Fred J. Fleury, M.D. 

Clinical Assistant Professor 
Southern Illinois University Schoot 

of Medicine 
Springfield, Illinois 62708 
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. Reply to Dr. Fleury 
To the Editors: 

We disagree with Dr. Fleury. The E who 
evaluated these patients were well aware of the clinical 
manifestations. reported by Dr. Gardner to be charac- 
teristic of C. vaginale vaginitis; specifically, they looked 
for odor and discharge. To counter any argument that 
those asymptomatic women (who denied a malodorous 
discharge but had collectible nonodorous vaginal se- 
‘cretions) actually had C. vaginale vaginitis, a group of 
asymptomatic women with no or very scant nonodor- 
ous vaginal secretions was also studied. Nevertheless, C: 
Vaginale was found in most women in high counts even 
in the absence.of vaginal secretions and odor. 

. This study was done in an indigent population. In 


contrast, in a study of asymptomatic medical students’ 


without vaginal discharge, C. vaginale was recovered 
from only 5% of vaginal specimens.''As Dr. Fleury finds, 
C. vaginale may.be,à cause of vaginitis in a middle-class 
practice population, butin the indigent population most 
women areapparently chronic carriers of this organism, 
perhaps as a reflection of local immunity from prior 
episodes of C. vaginale vaginitis. 

Our data concerning “clue” cells are not unique. For 
example, Smith ànd associates? found "clue" cells in 52 
of 118 (44%) patients with C. vaginale andin 21 of 118 
(1896) patients not colonized with C. vaginale. In these 
studies "clue" cells may have: been absent,in patients 
colonized with C. vaginale because of inhibition of 
adherence in patients who are C. vaginale carriers. Ab- 
sence of "clue" cells in C: vaginale carriers could be 
related to possible presence in carriers of immuno- 
globulin A in vaginal secretions which coat C. vaginale 
and thereby prevent bacterial adherence to epithelial 
surfaces. Immunoglobulin A inhibition of adherence 
has been described with other bacteria on various 
mucosal surfaces. : 

Matthew E. Levison, M.D. 
Professor of Medicine and Chief 
Division of Infectious Diseases 
The Medical College of idis dd and Hospital 
3300 Henry Avenue 
Philadelphia, Pennsylvania 1 91 29 
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Genetic counseling and prenatal diagnosis of 
cystic fibrosis 

To the Editors: 
Ina recent article by Turner and associates entitled, 


“Legal and social issues in medical genetics" (AM. J. 


OBSTET. GYNECOL. 134:83, 1979) the authors cited cys- 
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tic fibrosis as an example of the application of the 
judicious use of genetic counseling and prenatal diag- 
nosis. The reader.who is unfamiliar with genetic disor- 
ders, prenatal diagnosis, ‘and genetic counseling may 
have taken the “cystic fibrosis example” as fact rather 
than a model, as intended. 

As I am sure Dr. Turner is aware, cystic | fibrosis is'a 
recessive.disorder for which prenatal diagnosis and 
heterozygote detection are not yet possible. In several 
other autosomal recessive disorders, such as Tay-Sachs 
disease, both biochemical determinations of the carrier 
state and prenatal diagnosis of the homozygous state 
are possible. It is hoped that these screening determi- 
nations will be available in the near future for cystic 
fibrosis. Currently, because of the present inability to 
detect the heterozygous state, genetic counseling of 
individuals with a family history of cystic fibrosis fre- 
quently means a statistical prediction is given, rather 
than a precise recurrence risk. 

i Nancy L. Fisher, M.D. 
Medical Genetics Fellow 
Division of Medical Genetics 
Department of Medicine 
School of Medicine 
University of Washington 
Seattle, Washington 98195 


Reply to Dr. Fisher 
To the Editors: 


- Dr. Fisher is quite correct. The choice of cystic 
fibrosis as ‘a model is misleading. Although studies of 


_ ciliary dyskinesia factor are promising, at this time they 


‘fail to provide a consistent method for differentiation 
of the homozygous from the heterozygous fetus. 

J. Howard Turner, Sc.D. 
Department of Biostatistics f 
Graduate School of Public Health 
University of Pittsburgh 
Pittsburgh, Pennsylvania. 15261 


Twinning rates and the "pill" 
To the Editors: l 

Bracken, ! if I understand his paper, found that the 
twinning rate is higher among women who conceive 
shortly after giving up the pill than among women who 
discontinued it some time. prior to conception. He in- 
ferred that the pill is somehow responsible for the ad- 
ditional twins. However, it is well established that 
women who conceive rapidly are more likely than other 
women to conceive twins anyway.” * To test whether 
the pill has had any effect, it would be necessary, there- 
fore, to contrast Bracken’s data with twinning rates of 
women conceiving at varying lengths of time after dis- 
continuing other forms of contraception. Since twin- 
ning rates have been declining in many countries,’ one 
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might wonder whether the pill does have the effect 
Bracken suggested. 

William H. James, M.D. 
Department of Himan Genetics and Biometry 
4 Stephenson Way 
London, England, NW1 2HE 
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Reply to Dr. James 
To the Editors: 

In his early British study Bulmer! found that the rate 
of twins conceived in the first 3 months of marriage 
exceeded expectation by 19% and a 7% higher twin- 
ning rate ‘was found for twins conceived before mar- 
riage. Australian data? (1944 to 1963) show that the 
rate of twins delivered in the first. 12 months of mar- 
riage was 9% higher than the rate of. twins delivered 
between 13 and 24 months of marriage. One reason- 
able hypothesis from these observations is that more 
fecund women are both more likely to conceive when 
unprotected coitus first occurs and more likely to con- 
ceive twins. Since the available studies concern married 


women, however, other explanations for these findings `` 


must also be entertained. To state that these observa- 
tions are “well established” prematurely closes an issue 
still under débate. The reported fecundity effects 
moreover are quite small and would be u inlikely to ac- 
count for the 100% increased. general twinning rate 


following recent oral contraceptive (OC) exposure ob- . 


served in our study.? 

Dizygous twinning has declined in some countries 
but these trends started long before widespread OC 
use. From Dr. James' own data* we have computed an 
overall (unweighted) decline of 1196 between 1957 and 
1961 and 1967 and 1969 in England and Wales. The 
reasons for this decline are not clear but they do not 
conflict with the finding that recent OC exposure at 
least doubles the twinning rate. In our study 10.496 of 


all women delivering were exposed to OCs 2 months or 


less before conception. This frequency of exposure 
would actually require a 67% national decline in. dizy- 
gous twinning to entirely negate the threefold in- 
creased risk of dizygous twinning found in our study 
for women recently exposed to OCs. 

In response to Dr. James’ letter we analyzed our data 
for twinning rates after recent discontinuation of other 


forms of contraception. In all, 27.5% of women deliver- . 


ing were exposed to other contraceptives (diaphragm, 
jelly, cream, foam, intrauterine contraceptive device, 
rhythm, condoms, withdrawal, or douche) less than 3 
months before conception. The twinning rate in these 
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women was 1.4% versus 1.7% in women not exposed 
(Fishers exact one-tailed -p value = 0.34; odds 
ratio = 0.84). The twinning rate for, recent exposure to 
other contraceptives, therefore, is less than half that of 
the 2.9% found for recent exposure to OCs’ and is not 
significantly different from that for women who had 
not practiced contraception for 3 or more months prior 
to conception. A number of women were exposed to 
both OCs and other forms of contraception within 3 
months of conception. Adjusting for this multiple ex- 
posure in a log-linear model did not change the initial 
findings (AG? = 0.32). 

This analysis further supports the hypothesis that 
increased twinning following recent OC exposure is 


indeed peculiar to prior use of OCs rather than to a, 


general fecundity effect in all sexually active women 
recently exposed to conception. The biological basis for 
increased dizygous twinning due to increased pituitary 
gonadotropin release and multiple ovulation following 
a period of recent suppressed ovulation because of 
OC usage remains an intuitively more appealing hy- 
pothesis. 
Michael B. Bracken, Ph.D., M.P.H. 
Department of Epidemiology and Public Health 
60 College Street 
New Haven, Connecticut 06510 
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Twinning in postpill spontaneous abortions 


To the Editors: 

Dr. Bracken’s interesting article on. “Oral contr acep- 
tion and twinning” (AM. J. OBSTET. GYNECOL. 133:482, 
1979) has prompted me to review my spontaneous 
abortion material from the standpoint of postpill 
twinning. l 

From 1976 to mid-1979 I have personally examined 
619 spontaneous abortions, of which 446 (72.1%) had 
enough embryonic/fetal and placental tissue to allow a 
firm “karyotypic” diagnosis. This indirect method -of 
“karyotyping” abortions, using the gross and mi- 
croscopic morphology of the abortus, has an overall 
diagnostic accuracy of 80%,' and preliminary results 
from an ongoing correlative cytogenetic and pathologic 


study support its validity.” Of the seven twin abortions - 


seen in this series, four were labelled “diploid” and 
three “trisomic,” These “trisomic” abortions (dizygotic 
with two separate empty chorionic sacs) occurred in 
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women conceiving within 1 to 5 months of cessation of 
oral contraceptives. This finding, although based on 


small numbers, deserves further evaluation and, with _ 


the low occurrence of twin spontaneous abortions, it is 
unlikely that one center could collect enough data for 
meaningful conclusions re twinning, heteroploidy, and 
recent pill exposure. I feel that a systematic multicenter 
investigation is clearly indicated. 

There is no agreement on the incidence of hetero- 
ploidy in postpill spontaneous abortions,’ and the data 
relating to twin spontaneous abortions are inadequate.* 
Correlative clinical, pathologic, and cytogenetic studies 
on all postpill spontaneous abortions will undoubtedly 
yield valuable information concerning the pathophys- 
iology of the postpill state and the pathogenesis of 
heteroploidy in humans. 

Louis H. Honoré, F.R.C.P. (C.) 
Provincial Laboratory of Public Health 

Pathology Department 

University of Alberta 


. Edmonton, Alberta, Canada T6G 2]2 
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Reply to Dr. Honoré 


To the Editors: 

Dr. Honoré does not say how his case series was col- 
lected (for example, were they all consecutive cases?) 
but the twinning rate of between 1.1% and 1.6%, de- 
pending upon which denominator is used, suggests 
that his rate of twin spontaneous abortions is not dis- 
similar to the usual rate of twin deliveries. Recent expo- 
sure to oral contraceptives in three of the seven moth- 
ers of spontaneously aborted twins ‘also generally 
agrees with that in the mothers of twins delivered at 
term.! 

I certainly agree that we need to know much more 
about spontaneous abortion and also about all preg- 
nancy outcomes as well as fertility in general after oral 
contraceptive use. Such studies should be designed to 
permit the control of possible confounding maternal 
factors on pregnancy outcomes. We know from many 
studies, for example, that women who use oral con- 
traceptives are also significantly more likely to be heavy 
smokers,? to drink alcohol frequently,? and to have a 
history of previous induced abortions.’ Preliminary 
data from our own research indicate that women who 
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smoke may conceive more rapidly after stopping 
oral contraception than women who do not smoke. 
Whether this is a pharmacologic effect or it is due to 
other characteristics of women who smoke and use the 
pill is presently unclear. 

Michael B. Brachen, Ph.D., M.P.H. 
Department af Epidemiology and Public Health 
60 College Street 
New Haven, Connecticut 06510 
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Determination of correct karyotype 


To the Editors: 

With reference to the letter of Dobelle and associatés 
(Am. J. OBSTET. GYNECOL. 130:117, 1978) and the ar- 
ticle by Stenchever and Parks (Am. J. OBSTET. GyNCOL. 
127:143, 1977) the only way to ensure that karyotyping 
of chromosomes 8 and 9 is done correctly is to perform 





Fig. 1. Identification of chromosomes 8 and 9 by use of G and 
C banding. 
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Fig. 2. The Y chromosome can be clearly distinguished from the G group. i 


sequential G and C banding of the preparations, as 


described by Page and Watt.’ As can be seen from 
Fig. 1, there is no doubt which chromosome is the cor- 

rect No. 9 with this technique. In the case of male 
‘fetuses (Fig. 2), the Y chromosome can be clearly iden- 

tified from the G group which aids analysis in amniotic 
‘fluid culture. 

Incidently the problem of i incorrect karyotyping 
arises in the karyotype illustrated by Amarose (Aw. J. 
OBSTET. GYNECOL, 127:824, 1977) where the X chro- 
mosome is wrongly interpreted as an 8 and the 17s and 

: 18s have been interchanged. 
Gordón S. Stephen 
Chief Technician 
Department af Genetics - , 
Medical Scheol Buildings 
. Foresterhill 
Aberdeen, Scotland ABO 2ZD 


REFERENCE 


l. Page, B. M., and Watt, J. L.: The benefits of sequential - 
G-and C-banding of cancerous metaphases, Clin Genet. 
14:314, 1978. (Abst.) 


Vasa previa 


To the Editors: 
With great interest I read the paper on vasa previa 


- 


* (AM. J. OBSTET. GvNECcOL: 184:151, 1979). As Dr. Pent 


stated, many cases of vasa previa do permit the diag- 


. nosis to be made before the umbilical vessels are lacer- 


ated. In 1978, I described such a case (Tijdschr. Prak- 
tisch Verlosk. 76:19, 1973). A 31-year-old woman 
gravida 4, para 2, was admitted to the Women's Clinic 
of the University Hospital of Amsterdam "Wilhelmina 


. Gasthuis” with ruptured membranes at 38 weeks’ ges- 


tation. At admission the cervix was not dilatated and 
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dabor had to be augmented, after which severe brady- 
cardia occurred. At examination the cervical dilatation 
had progressed to 3 cm, the membranes overlying the 
os were intact, and pulsating vessels could be felt in the 
membranes. An emergency cesarean section was per- 
formed and a small-for-date male infant of 2,150 
grams was delivered. The boy had no obvious congeni- 
tal anomalies, and the cord contained three vessels. 
Examination of the placenta confirmed the diagnosis of 
vasa previa. 

Between 1958 and 1972, 15 cases of vasa previa were 
found in the Women’s Clinic, an incidence of 0.05% of 
all deliveries. Only two patients were primigravid, and 
one case was a twin pregnancy. In 12 cases fetal hemor- 
rhage occurred because of laceration of the vessels. 
Nevertheless, three of these children survived, prob- 
ably because of fast delivery. In three cases the vessels 
were not lacerated. One of these cases is the patient I 
described above; in the other two cases the rupture of 
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the membranes did not lacerate the vessels and the 
survival should be attributed to mere luck. 

To diagnose fetal hemorrhage a very simple screen- 
ing test can be used. A few drops of the vaginal blood 
are added to 10 ml of 0.1N potassium hydroxide and 
the same amount of maternal blood is added to another 
sample of 10 ml of 0.1N potassium hydroxide. If the 
vaginal blood contains no fetal erythrocytes both sam- 
ples will show a yellow-brown color within 20 seconds. 
However, in the case of fetal hemorrhage the first 
sample will remain pink because of the alkaline resis- 
tance of fetal hemoglobin. As in the Apt test sickle cell 
disease and thalassemia may give misleading results, so 
if time is available, a stained blood smear is also made. 

i Ernst W. Loendersloot, M.D. 
Department of Obstetrics and Gynecology 
Pieter Pauw Ziekenhuis 
Wageningen 
Holland, The Netherlands 





Campos da Paz Award (Brazilian Society on . 
Human Reproduction) 


The Brazilian Society on Human Reproduction ad- 
vises the applicants for the annual Campos da Paz Prize 
that originals for consideration must be sent no later 
than November 30, 1979. The winner will receive a 
plaque and a diploma. Papers in Portugese, Spanish, 
English, and French published in scientific periodicals 


or presented at national or international medical meet- : 


ings will be considered. If the paper has not been pub- 
lished, it can be presented in a maximum of 10 type- 
written pages, double spaced, including illustrations 
and bibliography (three copies required). The prize- 
winning paper will be published in the journal Repro- 
duction if not yet published. 

Mail should be sent to: Dr. Waldemar Diniz P. de 
Carvalho, President, Brazilian Society on Human Re- 
production, Rua Ximbó, 165 CEP 04108, Sao Paulo, 
Brazil. 


Dilemmas in Obstetrics 


A postgraduate course entitled “Dilemmas in 
Obstetrics" will be presented by the University of 
California, San Francisco, Department of Obstetrics 
and Gynecology, in Kauai, Hawaii, on February 16-23, 
1980. . l 

For further information contact: Ms. Jo Anne Bow- 
man, Department of Obstetrics and Gynecology, Uni- 
versity of California Medical Center, 1489M, San 
Francisco, California 94143. 


Obstetrics and Gynecology Conference 
Obstetrics and Gynecology Conference will be held 


April 24-25, 1980, at Towsley Center, University of . 


Michigan Medical School, Ann Arbor, Michigan. 

For information write: Dr. Floyd C. Pennington, Di- 
rector, Office of Continuing Education, The Towsley 
Center for Continuing Education, University of Michi- 
gan Medical School, Ann Arbor, Michigan 48109. 


Third Annual Mid-Winter Symposium in 
Obstetrics and Gynecology l 
The Third Annual Mid-Winter Symposium in Ob- 


stetrics and Gynecology will be held February 27, 28, 


29, 1980, at the Scottsdale Hilton Hotel, Scottsdale, 
Arizona. It is cosponsored by the Phoenix Obstetrical 
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and Gynecological Society and the Department of 
Obstetrics and Gynecology, Maricopa County General 
Hospital. 

For information contact: The Secretary, Phoenix 


` Obstetrical and Gynecological Society, 333 East Vir- 


ginia, Suite 222, Phoenix, Arizona 85004. Telephone: 
(602) 257-0736. |: 


Gynecologic Laser Society 


A newly formed society, the “Gynecologic Laser So- 
ciety," will seek to advance technology in laser surgery 
based on a foundation of sound basic science prin- 
ciples, combined with clinical excellence, honesty, and 
safety in the care of patients. The Society will serve as a 
forum for the exchange of surgery and laser in- 
strumentation. 

For those interested in details regarding member- 
ship, please write: Michael S. Baggish, M.D., Secretary, 
Gynecologic Laser Society, Mt. Sinai Hospital, 500 Blue 
Hills Ave., Hartford, Connecticut 06112. 


Postgraduate Course in Basic and Advanced 
Gynecologic Urology 


A postgraduate course in basic and advanced gyneco- 
logic urology, "Theory and Practicé with a Forum for 
Clinical Research Presentations," will be held Decem- 
ber 6-9, 1979, at the Sheraton-Universal Hotel, North 
Hollywood, California. It is sponsored by the Memorial 
Hospital Medical Center of Long Beach - University of 
California, Irvine Center for Health Education. 

For further information, please call: (213) 595-3811. 


Sixty-ninth Annual Meeting of the United 
States- Canadian Division of the International 
Academy of Pathology i 


The Sixty-ninth Annual Meeting of the United 
States-Canadian Division of the International Acad- 
emy of Pathology will be held at the Hyatt Regency 
Hotel in New Orleans, Louisiana, February 25-29, 
1980. $ 

Further information about the meeting and courses 
may be obtained from: Dr. Nathan Kaufman, Secre- 
tary-Treasurer, United States-Canadian Division of 
the International Academy of Pathology, 1003 Chafee 
Ave., Augusta, Georgia 30904. Telephone: (404) 724- 
29783. 
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* Long course: Perinatal Disease . 


A comprehensive long course, "Perinatal Disease,” 
will be given at the Annual. Meeting of the United 
States-Canadian Division of the International Acad- 
emy of Pathology in New Orleans, Louisiana; February 
27, 1980, at the Hyatt Regency Hotel. 

Further information may be obtained from: Dr. 
Nathan Kaufman, Secretary- Treasurer, United States- 
Canadian Division of the International Academy of 
Pathology, 1003 Chafee Ave., Augusta, Georgia 30904. 
Telephone: (404) 724-2973. 


Eighth Rochester Trophobiast Conference 


The Eighth Rochester Trophoblast Conference will 
be held October 20-21,.1980, at the Marriott Inn, 
Rochester, New. York. Main topics will be: (1) Recep- 
tors and, Trophoblast Function—(A) Endocrinology, 
(B) Immunology, (C) Phar macology, and (D) Receptor- 
mediated endocytosis; (2) Toxicology-pathology of the 
placenta. The Conference will be presented by thé De- 
partment of Obstetrics and Gynecology and the Perina- 
tal Center, University of Rochester School of Medicine 
and Dentistry. Abstract deadline is June 2, 1980, 


For further information contact: Dr. Richard K. Mil- l 


ler, Rochester Trophoblast Conference, Department óf 
Obstetrics/Gynecology, University of Rochester, School 
of Medicine and Dentistry, Rochester, New York 
14642, 


First International Congress and Third Congress 
of Medicine, Surgery and Social Security 


The First International Congress and the Third, 
Congress of Medicine, Surgery and Social Security will ^ 


be held February 8-15, 1980 in Lima, Peru. 
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For informiation write:. Sedani of A. N. M. S. O., 
Av. eru 700- 2do, piso,. B 6156, Lima, Peru. 


Seventy-tirst Annua Conference of the Canadian 

Public Health Association . 

“Public Health in the 1980's—Opportunity or De- 
mise?" is the theme of the Seventy- -first Annual Con- 
ference of the Canadian Public Health Association, to 
be held in, Ottawa, , Ontario, Canada, June 23 to 26, 


. 1980. 


Proposed abstracts should be sent by December 31, 
1979, to: Dr. John Hastings, Chairinan, Scientific Pro- 
gram Committee, 1335 Carling Ave., Suite 210, Ot 
tawa, Ontario, Canada KIZ 8N8. ; 


International Symposium on Pelvic 

Inflammatory Disease 

` The Center for Disease Control, the American Col- 
lege. of Obstetricians and Gynecologists, and other na- 
tional and international agencies are sponsoring an In- 
ternational Symposium on Pélvic Inflammatory Disease 
on April 1-3, 1980, in Atlanta, Georgia. Financial assis- 
tance may be available for individuals whose abstracts 
are accepted. 

For information write: Center for Disease Control, 
Attention Symposium Director, International Sym- 


'posium on Pelvic Inflammatory Disease, Building 1, 


Room 3070, Atlanta, Georgia 30333. 





Books received 


Current Topics in Pathology. Perinatal Pathology. 
Edited by E: Grundmann. 218 pages, illus- 
trated. New York, 1979, Springer-Verlag New 
Yark, Inc. $52,80. 

_ Epidemiologic Methods for Detection of Teratogens. 

: Vol. 1. Contributions to Epidemiology: and 
Biostatistics. Edited by M. A. Klingberg and 
J. A. €. Weatherhall. 203 pages, illustrated. 
‘New York, 1979, S. Karger. $54.25 (soft cover). 

Female Urinary Stress Incontinence. Edited by Ed- 
. ward B. Cantor. 339 pages, illustrated. 
Springfield, Illinois, 1979, Charles C Thomas, 
Publisher. $27.50. ; 

Homosexuality in Perspective. William H. Masters 
and Virginia E. Johnson. 450 pages. Boston, 

1979, Little, Brown & Company. $17.50. 

Genetic Mechanisms of Sexual Devélopinent. Edited 
by. H. Lawrence Vallet and Ian H. Porter. 497 
pages, illustrated. New York, dE Academic 
Press, Inc. $23.00. 

Gynecology. Principles and Practice. Third edition. 
Robert’ W. Kistner. 823 pages, illustrated. 
Chicago, 1979, Year Book Medical Publishers, 
Inc. No price listed. 

Gynaecology Illustrated. Second edition. Matthew M 
Garrey, A. D. T. Govan, Colin Hodge, and 
Robin Callander. 490 pages, illustrated. New 
York, 1978, Churchill Livingstone. $17.50 
(soft EXER 
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Obstetrics and Gynecology. Sixth edition. pg Robert 
Willson and Elsie Reid Carrington. 667 pages, 
illustrated. St. Louis, 1979, 'The C. V. Mosby 
‘Company. $26.50. 

Paediatrics and Growth. Scientific pistesaines of ‘the 
Fifth Unis Workshop. Edited by Donald 
Barltrop. 157 pages, illustrated. London, 1978, 
Fellowship of Postgraduate Medicine. No 
price listed. 


Placental Transfer. Edited by Geoffrey Chamberlain 


and Andrew Wilkinson. 212 pages, illustrated. 
Kent, England, 1979, Pitman Medical Publish- 
ing Co., Ltd. No price listed. — 

The IUD. A Practical Guide. Robert  ORoU dos 
Margaret Williams, and Denis Hawkins. 117 
pages, illustrated. Baltimore, 1979, University 

. Park Press. $9.95. 

The Kinsey Data. Marginal Tabulations of the 1938- 
1963 Interviews Conducted by the Institute 
for Sex Research. Paul H. Gebhard and Alan 
B. Johnson. 642. pages. Philadelphia, 1979, 
W. B. Saunders Company. $17.50 (soft cover). 

The Year Book of Obstetrics and Gynecology. Edited 
by Roy M.. Pitkin and Frank J. Zlatnik. 479 
pages, illustrated. Chicago, 1979, Year Book 
Medical Publishers, Inc. $23.00. 


EDITORS! REVIEWERS! 
AUTHORS! 


For you... a new book that contains 
- A virtually everything you want 
to know about 


THE SCIENTIFIC JOURNAL: 
EDITORIAL POLICIES AND 
PRACTICES 


Guidelines for Editors, Reviewers, 


and Authors 


In 1665 the first scholarly journal was published in 
France. Since that time, there has been no one 
source of editorial guidelines for journal editors. 
This new book now provides you with such a 
source. 


YOU DECIDE YOUR OWN APPROACH! 


Presenting the advantages and disadvantages of 
each specific decision, eminent editors offer you 
various recommendations, discussions, and opin- 
ions concerning the problems you may encounter: 





“Because we are aware that there is no ‘right’ 
policy on most editorial matters, we have tried 
not to prescribe rules, but have, instead, 
explored various facets of the problems that 
confront the editor in his daily work." 


The book is divided into two general sections: 
editorial policies, which usually require major 
decisions; and editorial practices, which involve 
minor decisions, often about format or mechanical 
style. You'll find essays exploring: the manuscript 
reviewing system; special types of manuscripts 
(abstracts, transactions, solicited manuscripts, 
book reviews). You'll value chapters which cover: 
information for authors; copyright; errata; refer- 
ences cited; copy-editing; journal cover; etc. 


From “the purpose of scientific journals" to 
"binding practices," this new book contains 
virtually everything you want to know as editor, 
reviewer, or author. See for yourself! 


By Lois DeBakey, Ph.D. In collaboration with: Paul F. 
Cranefield, M.D., Ph.D.; Ayodhya P. Gupta, M.D.; Franz 
J. Ingelfinger, M.D.; Robert J. Levine, M.D.; Robert H. 
Moser, M.D.; J. Roger Porter, Ph.D.; and F. Peter 
Woodford, Ph.D. August, 1976. 128 pages, 6" x 9". 
Price, $12.50. 


Please send me on 30-day approval THE SCIENTIFIC 
JOURNAL: EDITORIAL POLICIES AND PRACTICES. 
Price, $12.50. 

Bill me Master Charge # 

O Payment enclosed 
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BELLERGAL 5... 
Composition: Each Bellergal-S Tablet 
contains: phenobarbital, USP. central 
sedative (Warning: May be habit forming), 
40.0 mg; Gynergen (ergotamine tartrate, 
USP) sympathetic inhibitor, 0.6 mg; 
Bellafoline (levorotatory alkaloids of bella- 
donna, as malates) parasympathetic 
inhibitor, 0.2 mg. 


Properties and Therapeutics: Based on 
the concept that functional disorders 
frequently involve hyperactivity of both the 
sympathetic and parasympathetic nervous 
Systems, the ingredients in Bellergal are 
combined to provide a balanced prepara- 
tion designed to correct imbalance of the 
autonomic nervous system. The integrated 
action of Bellergal is effected through the 
combined administration of ergotamine 
and the levorotatory alkaloids of bella- 
donna, specific inhibitors of the sympathetic 
and parasympathetic respectively, rein- 
forced by the synergistic action of pheno- 
barbital in dampening the cortical centers 


Indications: Bellergal is employed in the 
management of disorders characterized by 
nervous tension and exaggerated auto- 
nomic response: 

Menopausal disorders with hot flashes, 
sweats, restlessness and insomnia 
Cardiovascular disorders with palpitation, 
tachycardia, chest oppression and 
vasomotor disturbances 

Gastrointestinal disorders with hypermotility, 
hypersecretion, "nervous stomach; and 
alternately diarrhea and constipation 
Genitourinary — uterine cramps, etc 
Premenstrual tension 


Interval treatment of recurrent, throbbing 
headache. 





Contraindications: Peripheral vascular 
disease, coronary heart disease, hyperten- 
sion, impaired hepatic or renal function, 
sepsis, third trimester of pregnancy and 
glaucoma. Hypersensitivity to any of the 
components. 


Precautions: Even though the ergotamine 
tartrate content of this product is extremely 
low and untoward effects have been rare 
and insignificant, caution should be exer- 
cised if large or prolonged dosage is 
contemplated, and physicians should be 
alert to possible peripheral vascular com- 
plications in patients highly sensitive to 
ergot. Due to presence of a barbiturate, 
may be habit forming 


Side Effects: Blurred vision, dry mouth, 
flushing, drowsiness occur rarely 


Dosage: Bellergal-S Tablets: One in the 
morning and one in the evening. 


How Supplied: Bellergal-S Tablets (com- 
pressed, scored tablets of tricolored 
pattern: dark green, orange and light 
lemon yellow) in bottles of 100 


LABORATORIES y 
Division of Sandoz, Inc. 
LINCOLN, NEBRASKA 68501 


NONHORMONAL therapy | 


for menopausal 
vasomotor instability 
Is receiving 
renewed attention. 








BELLERGALS 


TABLETS 





Each Bellergal-S Tablet contains. phenobar- 
bital, USP central sedative (Warning. May be 
habit forming), 40.0 mg, Gynergen® (ergota- 
mine tartrate. USP) sympathetic inhibitor, 06 
mg: Bellafoline® (levorotatory alkaloids of bella- 
donna, as malates) parasympathetic inhibitor, 
0.2 mg 


Long clinical experience has estab- 
lished the effectiveness of Bellergal-S 
Tablets in managing menopausal dis- 
orders characterized by exaggerated 
autonomic response—hot flashes, 
sweats, restlessness, and insomnia. 


Because Bellergal-S reduces autonomic 
nervous system activity, symptoms of 
vasomotor instability are eliminated or 
significantly reduced. Bellergal-S does 
not contain estrogen in any form. That's 
one reason why it is receiving renewed 
attention from physicians who wish to 
avoid the potential complications of 
estrogen therapy in vasomotor instability. 


So when estrogen 
therapy is undesirable... 
prescribe 
Bellergal-S Tablets. 


Please see prescribing information 
onan adjoining page. 


© 1978 Dorsey Laboratories/Division of Sandoz, Inc. BY-Ld 
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1. She wants nonhormonal contraception. 
2. She wants to space her family. 
3. She smokes. 

4. She has passed the “Pill” years. 


Freedom -intrauterine contraception is 
the most convenient of all contraceptive 
methods. 


Comfort — smallest inserter diameter of 
all IUDs. This means minimal discomfort 
during insertion. 


Lippes 
Cur Loop' D Saf-T-Coil' Saf-T-Coil’ 


e e $ d 
3.07 mm. 5.33mm. 3.76mm. 4.50mm. 








Or. 1. Wr 


jopper contraceptive 


Security—high efficacy and relatively low 
incidence of expulsion and medical removal. 


ee 
e ee ME. «=; Lippes. Sati 
“oe Cu Loop D’ Coil 
Pregnancy 1.9 2d 2.4 
Expulsion i 12.4 18.3 
Medical Removal 10.9 15.2 15.6 





These rates are derived from separate studies conducted by different investigators in several 
population groups. Different rates have been reported from other clinical trials 


References: 1. Data on file at Searle Laboratories. 2. Physicians’ Desk Reference, Medical 
Economics Company, Oradell, N.J., 1978. pp. 1216, 1521 . 


Intrauterine contraception is not appropriate for all women. Please see complete product 
information prior to use. A brief summary of product information appears on the next page. 


Dit: The pic component othe CT composed N Per ia grade polypropylene 


ie i i a Ua ipea M un 
" Hh rt il TIT i lié ^ Vh d 


measures 36 mm and he h AM 

Coiled around the vertical limb is à m virgin electrolytic copper wire providing approximately 
200mm? of exposed copper surface area. A retrieval thread is fastened to the free end o! the vertical 
limb of the Cu-7 

The Cu-7 is supplied with a simple tubular polypropylene inserter All components are sterile 


Modé of Action: Available data indicate that the contraceptive effectiveness of the Cu-7 is enhanced 
by a minute quantity of copper released continuously from the coiled copper into the uterine cavity 

The exact mechanism by which metallic copper enhances the contraceptive effect of an IUD has not 
been conclusively demonstrated. Various hypotheses have been advanced, the most common being 
that copper placed in the uterus interferes with enzymatic or other processes that regulate blastocyst 
implantation 

Animal studies suggest that copper may play an additional role by reduction of sperm transport 
within the uterine environment 


Indication and Usage: The Cu-7 is indicated for contraception 


Contraindications: The Cu-7 should not be inserted when any of the following conditions exist. preg- 
nancy or suspicion of pregnancy: abnormalities of the uterus resulting in distortion of the uterine cavity 
acute pelvic inflammatory disease or a history of repeated pelvic inflammatory disease. postpartum 
endometritis or infected abortion in the past three months: known or suspected uterine or cervical 
disease such as hyperplasia or carcinoma including unresolved. abnormal "Pap" smear. vaginal bleed- 
ing of unknown etiology; untreated acute cervicitis until infection is controlled. diagnosed Wilson s 
disease: known or suspected allergy to copper, previous ectopic pregnancy. and significant anemia 


Warnings 
1 Pregnancy (a) Long-term effects The long-term effects on the offspring of the presence of copper 
in the uterus when pregnancy occurs with the Cu-7 are unknown 

(b) Septic abortion Reports have indicated an increased incidence of septic abortion associated in 
some instances with septicemia. septic shock and death in patients becoming pregnant with an IUD 
in place. Most of these reports have been associated with the mid-trimester of pregnancy. In some 
Cases. the initial symptoms have been insidious and not easily recognized. If pregnancyshould occur 
with a Cu-7 in situ. the Cu-7 should be removed if the thread is visible or, if removal proves to be or 
would be difficult. interruption of the pregnancy should be considered and offered to thepatient as an 
option. bearing in mind that the risks associated with an elective abortion increase with gestational age 

(c) Continuation of pregnancy. If the patient chooses to continue the pregnancy and the Cu-7 remains 
in situ, she must be warned of the increased risk of spontaneous abortion and the increased risk of 
Sepsis, including death The patient must be closely observed and she must be advised to report 
immediately all abnormal symptoms. such as flu-like syndrome. fever, abdominal cramping and pain 
bleeding. or vaginal discharge. because generalized symptoms of septicemia may be insidious 


2. Ectopic pregnancy (a) A pregnancy which occurs with an IUD in situ is more likely to be ectopic than 
a pregnancy occurring without an IUD. Therefore, patients who become pregnant while using a Cu-7 
should be caretully evaluated for the possibility of an ectopic pregnancy 

(b) Special attention should be directed to patients with delayed menses, slight metrorrhagia and/or 
unilateral pelvic pain. and to those patients who wish to interrupt a pregnancy occurring in the presence 
of a Cu-7. to determine whether ectopic pregnancy has occurred 


3. Pelvic infection An increased risk of pelvic inflammatory disease associated with the use of IUDs 
has been reported. While unconfirmed. this risk appears to be greatest for young women who are 
nulliparous and/or who have a multiplicity of sexual partners. Salpingitis can result in tubal damage 
and occlusion. thereby threatening future fertility. Therefore. it is recommended that patients be taught 
to look for symptoms of pelvic inflammatory disease. The decision to use an IUD in a particular case 
must » made by the physician and patient with the consideration of a possible deleterious effect on 
future fertility 

Pelvic infection may occur with a Cu-7 in situ and at times result in the development of tubo-ovarian 
abscesses or general peritonitis The symptoms of pelvic infection include: new development of men- 
Strual disorders (prolonged or heavy bleeding), abnormal vaginal discharge, abdominal or pelvic pain, 
dyspareunia, fever. The symptoms are especially significant if they occur following the first two or 
three cycles after insertion. Appropriate aerobic and anaerobic bacteriologic studies snould be done 
and antibiotic therapy initiated promptly. If the infection does not show marked clinica: improvement 
within 24 to 48 hours, the Cu-7 should be removed and the continuing treatment reassessed on the 
basis of the results of culture and sensitivity tests 


4 Embedment Partial penetration or lodging of the Cu-7 in the endometrium or myometrium can result 
ina Ten t removal. This may occur more frequently in smaller uteri. (See removal instructions.) 


5 Pertoration Partial or total perforation of the uterine wall or cervix may occur with the use of the Cu-7 
usually during insertions into patients sooner than two months after abortion or delivery or in uterine 
cavities too small for the Cu-7. The possibility of perforation must be kept in mind during insertion and 
at the time of any subsequent examination. If perforation occurs. laparotomy or laparoscopy should be 
performed as soon as medically feasible and the Cu-7 removed Abdominal adhesions, intestinal pene- 
tration. intestinal obstruction. and local inflammatory reaction with abscess formation and erosion of 
adjacent viscera may result if the Cu-7 is left in the peritoneal cavity 


6 Medica! diathermy The use of medical diathermy (short-wave and microwave) in a patient with a 
Metal-containing may Cause heat injury to the surrounding tissue, Therefore. medical diathermy 
to the abdominal and sacral areas should not be used on patients using a Cu-7 


7 Effects of copper Additional amounts of copper available to the body from the Cu-7 may precipitate 
phe in women with undiagnosed Wilson's disease The incidence of Wilsons disease is 1 
in 000 


Precautions 

1. Patient counseling Prior to the insertion the physician, nurse. or other trained health professional 
must provide the patient with the Patient Brochure. The patient should be given the opportunity to read 
the brochure and discuss fully any questions she may have concerning the Cu-7 as well as other 
methods cf contraception 


2 Patient evaluation and clinical considerations a! A complete medical history should be obtained 
to determine conditions that might influence the selection of an IUD. A physical examination should 
include a pelvic examination. ‘Pap smear. gonorrhea culture and. if indicated. appropriate tests tor 
other forms of venereal disease The physician should determine that the patient is not pregnant 

(b) The uterus should be carefully sounded prior to the insertion to determine the decree of patency 
of the endocervical canal and the internal os, and the direction and depth of the uterine cavity. Exercise 
care to avoid perforation with the sound. DO NOT USE THE Cu-7 INSERTION INSTRUMENT AS A 
SOUND In occasional cases. severe cervical stenosis may be encountered. Do not use excessive 
force to overcome this resistance 

c) The uterus usually sounds to a depth of 6 to 8 cm. Insertion of a Cu-7 into auterinecavity measur- 
ing less than 6.5 cm. by sounding may increase the incidence of pain, bleeding. partial or complete 
expulsion perforation. and possibly pregnancy 

id) To reduce the possibility of insertion in the presence of an existing undetermined pregnancy, the 
optimal time for insertion is the latter part of the menstrual flow or one or two days thereafter. The Cu-7 
should not be inserted post partum or post abortion until involution of the uterus is complete. The inci- 
dence of perforation and expulsion is greater if involution is not complete 

It is. however, necessary to place the Cu-7 as high as possible within the uterine cavity to help 
avoid partial or complete expulsion that could result in pregnancy. 

Since the Cu-7 represents a different design in intrauterine contraception, physicians are cautioned 
that it is imperative for them to become thoroughly familiar with the instructions for use before attempt- 
ing placement of the Cu-7 

ie IUDs should be used with caution in those patients who have an anemia or a history of menorrhagia 
or hypermenorrhea. Patients experiencing menorrhagia and/or metrorrhagia following IUD insertion 
may be at risk for the development of hypochromic microcytic anemia. Also, IUDs should be used with 
Caution in patients receiving anticoagulants or having a coagulopathy. 
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(h) Use of an IUD in those patients with acute cervicitis should be postponed until proper treatment 
has cleared up the infection 

(i) Since the Cu-7 may be partially or completely expelled, patients should be reexamined and evalu- 
ated shortly after the first postinsertion menses, but definitely within three months after insertion 
Thereafter annual examination with appropriate medical and laboratory evaluation should be carried 
out The Cu-7 should be replaced every three years 

ijj The patient should be told that some bleeding or cramps may occur during the first few weeks 
after insertion, but if these symptoms continue or are severe she should report them to her physician 
She should be instructed on how to check after each menstrual period to make certain that the thread 
Still protrudes from the cervix and cautioned that there is no contraceptive protection if the Cu-7 has 
been expelled. She should also be cautioned not to dislodge the Cu-7 by pulling on the thread. If a partial 
expulsion occurs, removal is indicated and a new Cu-7 may be inserted. The patient should be tald to 
return within three years for removal of the Cu-7 and for replacement if desired 

(k) A copper-induced urticarial allergic skin reaction may develop in women using a copper-contain- 
ing IUD. If symptoms of such an allergic response occur. the patient should be instructed to tell the 
consulting physician that a copper-containing device is being used 

(l) The Cu-7 should be removed for the following medical reasons menorrhagia and/or metrorrhagia 
producing significant anemia, uncontrolled pelvic infection: intractable pain often aggravated by inter- 
Course, dyspareunia; pregnancy. if the thread is visible; endometrial or cervical malignancy: uterine or 
cervical perforation: or any indication of partial expulsion 

im) If the retrieval thread cannot be visualized it may have retracted into the uterus or have been 
broken off, or the Cu-7 may have been expelled. Localization usually may be made by feeling with a 
probe: if not. x-ray or Sonography can be used. When the physician elects to recover a Cu-7 with the 
thread not visible, the removal instructions should be considered 

(n) If any patient with a Cu-7 suddenly develops overt clinical hepatitis or abnormal liver function 
tests, appropriate diagnostic procedures should be initiated 


Adverse Reactions: Perforations of uterus and cervix have occurred. Perforation into the abdomen has 
been followed by abdominal adhesions, intestinal penetration, intestinal obstruction, local inflam- 
matory reaction with abscess formation and erosion of adjacent viscera. Pregnancy has occurred with 
the Cu-7 in situ and when the Cu-7 has been partially or completely expelled 

The incidence of spontaneous abortion. when conception occurs with intrauterine devices in situ 
appears to be increased over that in unprotected women. Insertion cramping. usually of no more than a 
few seconds duration, may occur: however, some women may experience residual cramping for several 
hours or even days. Intermenstrual spotting or bleeding or prolonged or increased menstrual flow 
may occur 

Pelvic infection including salpingitis with tubal damage or occlusion has been reported. This may 
result in future infertility Complete or partial expulsion of the Cu-7 may sometimes occur. particularly 
in those patients with uteri measuring less than 6 5 cm. by sounding. Urticarial allergic skin reaction 
may occur The following complaints have also been reported with IUDs although their relation to the 
Cu-7 has not been established: amenorrhea or delayed menses, backaches, cervical erosion. cystic 
masses in the pelvis. vaginitis, leg pain or Soreness. weight loss or gain, nervousness, dyspareunia 
cystitis, endometritis, septic abortion. septicemia, leukorrhea, ectopic pregnancy. difficult removal 
uterine embedment, anemia, pain, neurovascular episodes including bradycardia and syncope sec- 
ondary to insertion. dysmenorrhea. and fragmentation of the IUD 


Directions for Use: The Cu-7 is to be placed within the uterine cavity. See the Procedure for Insertion 
for two insertion techniques 

The small diameter of the Cu-7 facilitates easy insertion in nulligravidous and nulliparous, as well 
as parous women. The optimal time of insertion is during the latter part of the menstrual flow or one or 
two days thereafter. The cervical canal is relatively more patent at this time. and there is little chance 
that the patient may be pregnant 

Present information indicates that efficacy is retained for 36 months. There is no evidence that con- 
traceptive efficacy decreases with time up to three years of use, but until adequate data indicating a 
longer effective life become available. the Cu-7 must be removed within 36 moriths from the date of 
insertion and a new one inserted if desired. If partial expulsion occurs. removal is indicated, and a new 
Cu-7 may be inserted. Removal of the Cu-7 may also be indicated in the event of heavy or persistent 
bleeding 

The physician should become thoroughly familiar with the instructions for use before attempting 
insertion or removal of the Cu-7 


Clinical Efficacy: In clinical trials of the Cu-7 conducted by Searle Laboratories. use effectiveness 
was determined as follows for parous and nulliparous women, as tabulated by the life table method 
(Rates are expressed as cumulative events per 100 women through 12, 24, and 36 months of use.) 

This experience encompasses 387.131 woman-months of use. including 12 months for 11.517 
women, 24 months for 7.895. and 36 months for 3,661. 


12 Months 24 Months 36 Months 
Parous Nulliparous Parous Nulliparous | Parous Nulliparous 
Pregnancy 19 17 29 26 34 34 


How Supplied 
Available in cartons of 6. 30 and 100 sterile units (Cu-7 with an inserter) and sufficient patient leaflets 
and identification cards 


Please see complete product labeling for additional information. including insertion and removal 
instructions 





SEARLE | Searle Laboratories 


Division of Searle Pharmaceuticals Inc 
Box 5110, Chicago. Illinois 60680 
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Brief Summary of Prescribing Information 
LOESTRIN® 1.5/30 
(1.5 mg norethindrone acetate and 30 mcg ethinyl estradiol tablets, USP) See section under 
Special Notes on Administration and How Supplied 
DESCRIPTION 
Loestrin 15/30 Products are progestogen-estrogen combinations 
INDICATION AND USAGE 
Loestrin 1.5/30 Products are indicated for the prevention of pregnancy in women who elect to 
use oral contraceptives 

In clinical trials with Loestrin 15/30 involving 17.139 therapy cycles. there was a pregnancy 
rate of 0.49 per 100 woman years 
Dose-related risk of thromboembolism from oral contraceptives: Studies have shown a 
positive association between the dose of estrogens in oral contraceptives and the risk of 
thromboembolism It is prudent and in keeping with good principles of therapeutics to minimize 
exposure to estrogen. The oral contraceptive prescribed for any given patient should be thal 
product which contains the least amount of estrogen that is compatible with an acceptable 
pregnancy rate and patient acceptance 
CONTRAINDICATIONS 

1 Thrombophlebitis or thromboembolic disorders 

2 Apast history of deep-vein thrombophlebitis or thromboembolic disorders 

3 Cerebral vascular or coronary artery disease 

4 Known or suspected carcinoma of the breast 

5. Known or suspected estrogen-dependent neoplasia 

6 Undiagnosed abnormal genital bleeding 

7 Known or suspected pregnancy (See No. 5 under WARNINGS.) 
WARNINGS 


Cigarette smoking increases the risk of serious cardiovascular side effects from 
oral contraceptive use. This risk incr s with age and with heavy smoking (15 or 
more cigarettes per day) and is quite marked in women over 35 years of age. 
Women who use oral contraceptives should be strongly advised not to smoke. 





The use of oral contraceptives is associated with increased risk of several serious 
conditions including thromboembolism, stroke, myocardial infarction, hepatic adenoma, 
gallbladder disease, and hypertension Practitioners prescribing oral contraceptives 
should be familiar with the following information relating to these risks 





1, Thromboembolic Disorders and Other Vascular Problems An increased risk of thromboem- 
bolic and thrombotic disease associated with the use of oral contraceptives is well 
established Studies have demonstrated an increased risk of fatal and nonfatal venous throm 
boembolism and stroke, both hemorrhagic and thrombotic 
Cerebrovascular disorders: In a collaborative study in women with and without predisposing 
Causes, it was estimated that the risk of hemorrhagic stroke was 2.0 times greater in users than 
nonusers, and the risk of thrombotic stroke was 4 0 to 9.5 times greater 
Myocardial infarction: An increased risk of myocardia! infarction associated with oral 
contraceptives has been reported confirming a previously suspected association These 
Studies found that the greater the number of underlying risk factors (cigarette smoking 
hypertension, hypercholesterolemia, obesity. diabetes, history of preeclamptic toxemia) for 
coronary artery disease, the higher the risk of developing myocardial infarction, regardless of 
whether the patient was an oral contraceptive user or not Oral contraceptives, however, were 
found to be a clear additional risk factor 

It has been estimated that users who do not smoke (smoking is considered a major predis- 
posing condition to myocardial infarction) are about twice as likely to have a fatal myocardial 
infarction as nonusers who do not smoke. Oral contraceptive users who are smokers have 
about a fivefoid increased risk of fatal infarction compared to users who do not smoke, but 
about a tenfold to twelvefold increased risk compared to nonusers who do not smoke The 
amount of smoking is also an important factor 
Risk of dose: In an analysis of data, British investigators concluded that the risk of throm 
boembolism including coronary thrombosis is directly related to the dose of estrogen used in 
oral contraceptives, however, the quantity of estrogen may not be the sole factor involved 
Estimate of excess mortality from circulatory diseases: The risk of diseases of the circula- 
tory system is concentrated in older women, in those with a long duration of use, and in ciga- 
rette smokers 

A study of available data from a variety of sources concluded that the mortality associated 
with all methods of birth control is low and below that associated with childbirth, with the 
exception of oral contraceptives in women over 40 who smoke 

The risk of thromboembolic and thrombotic diseases associated with oral contraceptives 
increases with age after approximately age 30 and, for myocardial infarction, is further 
increased by hypertension, hypercholesterolemia, obesity. diabetes, or history of preeclamptic 
toxemia, and especially by cigarette smoking 

The physician and the patient should be alert to the earliest manifestations of thromboem- 
bolic and thrombotic disorders. Should any occur or be suspected. the drug should be 
discontinued immediately 

A fourfold to sixfold increased risk of postsurgery thromboembolic complications has been 
reported in users. If feasible, oral contraceptives should be discontinued at least four weeks 
before surgery of a type associated with an increased risk of thromboembolism or prolonged 
immobilization 

2. Ocular lesions Neuro-ocular lesions, such as optic neuritis or retinal thrombosis, have 
been associated with the use of oral contraceptives Discontinue the oral contraceptive if there 
ıs unexp'ained sudden or gradual, partial. or complete loss of vision, onset of proptosis or 
diplopia papilledema, or retinal vascular lesions 

3. Carcinoma Long-term continuous administration of estrogen in certain animal species 
increases the frequency of carcinoma of the breast. cervix, vagina, and liver 

In humans. an increased risk of endometrial carcinoma associated with the prolonged use of 
exogenous estrogen in postmenopausal women has been reported However, there is no 
evidence suggesting increased risk of endometrial cancer in users of conventional combina- 
tion or progestogen-only oral contraceptives 

Studies found no evidence of increase in breast cancer in women taking oral contraceptives 
however, an excess risk in users with documented benign breast disease was reported 

There is no confirmed evidence of an increased risk of cancer associated with oral contra- 
ceptives Close clinical surveillance of users is, nevertheless, essential In cases of un- 
diagnosed persistent or recurrent abnormal vaginal bleeding, appropriate diagnostic measures 
should be taken to rule out malignancy Women with a strong family history of breast cancer, or 
who have breast nodules, fibrocystic disease, or abnormal mammograms. should be monitored 
with particular care 

4 Hepatic Tumors Benign hepatic adenomas have been found to be associated with oral 
contraceptives Because hepatic adenomas may rupture and may cause death through 
intra-abdominal hemorrhage, they should be considered in women presenting abdominal pain 
and tenderness, abdominal mass, or shock 

A few cases of hepatocellular carcinoma have been reported in women taking oral contra 
Ceptives The relationship of these drugs to this type of malignancy is not known at this time 

5. Usage in or Immediately Preceding Pregnancy. Birth Defects in Offspring. and Malignancy in 
Female Offspring During early pregnancy, female sex hormones may seriously damage the 
offspring 

An increased risk of congenital anomalies including heart defects and limb defects, has 
been reported with the use of oral contraceptives in pregnancy 

There is some evidence that triploidy and possibly other types of polyploidy are increased 
among abortuses from women who become pregnant soon after ceasing oral contraceptives 

Pregnancy should be ruled out before continuing an oral contraceptive in any patient who 
has missed two consecutive menstrual periods If the patient has not adhered to the schedule 
the possibility of pregnancy should be considered at the time of the first missed period, and oral 
contraceptives should be withheld until pregnancy nas been ruled out If pregnancy is con- 
firmed, the patient should be apprised of the potential risks to the fetus and the advisability of 
Continuation of the pregnancy should be discussed 


Women who discontinue oral contraceptives with the intent of becoming pregnant should 
use an allernate form of contraception for a period of time before attempting to conceive 

Administration of progestogen-only or progestogen-estrogen combinations to induce 
withdrawal bleeding should not be used as a test of pregnancy 

6 Gallbladder Disease Studies report an increased risk of surgically confirmed gallbladder 
disease in users of oral contraceptives 

7 Carbohydrate and Lipid Metabolic Effects Because decreased glucose tolerance has been 
observed in a significant percentage of patients, prediabetic and diabetic patients should be 
caretully observed while receiving oral contraceptives 

An increase in triglycerides and total phospholipids has been observed 

8 Elevated Blood Pressure. An increase in blood pressure has been reported in patients 
receiving oral contraceptives. The prevalence in users increases with longer exposure Age is 
also strongly correlated with development of hypertension Women who previously have had 
hypertension during pregnancy may be more likely to develop elevation of blood pressure 

9 Headache. Onset or exacerbation of migraine or development of headache of a new 
pattern which is recurrent, persistent, or severe, requires discontinuation of oral contraceptives 

10 Bleeaing Irregularities Breakthrough bleeding, spotting, and amenorrhea are frequent 
reasons for patients discontinuing oral contraceptives In breakthrough bleeding, nonfunctional 
causes should be borne in mind. In undiagnosed abnormal bleeding from the vagina, adequate 
diagnostic measures are indicated to rule out pregnancy or malignancy. 

Women with a past history of oligomenorrhea or secondary amenorrhea. of young women 
witnout regular cycles should be advised that they may have a tendency to remain anovulatory 
or to become amenorrheic after discontinuation of oral contraceptives 

11 Ectopic Pregnancy Ectopic as well as intrauterine pregnancy may occur in contraceptive 
failures 

12 Breast Feeding Oral contraceptives may interfere with lactation Furthermore, a small 
fraction of the hormonal agents in oral contraceptives has been identified in the milk of mothers 
receiving these drugs 
PRECAUTIONS 

1 Acomplete medical and family history should be taken prior to the initiation of oral 
contraceptives. The pretreatment and periodic physical examinations should include s 
reference to blood pressure, breasts, abdomen. and pelvic organs. including Papani 
smear and relevant laboratory tests As a general rule, oral contraceptives should not be 
prescribed for longer than one year without another examination 

2 Preexisting uterine leiomyomata may increase in size 

3 Patients witha history of psychic depression should be carefully observed and the drug 
discontinued if depression recurs to a serious degree 

4, Oral contraceptives may cause fluid retention and should be prescribed with caution, and 
only with careful monitoring, in patients with conditions which might be aggravated 

5 Patients with a past history of jaundice during pregnancy have an increased risk of 
recurrence of jaundice If jaundice develops. the medication should be discontinued 

6 Steroid hormones may be poorly metabolized and should be administered with caution in 
patients with impaired iver function 

7 Users may have disturbances in normal tryptophan metabolism, which may resultina 
relative pyridoxine deficiency. 

B Serum folate levels may be depressed 

9 The pathologist should be advised of oral contraceptive therapy when relevant specimens 
are submitted 

10 Certain endocrine and liver function tests and blood components may be affected 

(a) Increased sulfobromophthalein retention. (b) Increased prothrombin and factors VII, VIII 
IX, and X, decreased antithrombin 3; increased norepinephrine-induced platelet aggregability 
(c) Increased thyroid-binding globulin (TBG) leading to increased circulating total thyroid 
hormone (d) Decreased pregnanediol excretion. (e) Reduced response to metyrapone test 
Drug interactions: Reduced efficacy and increased incidence of breakthrough bleeding have 
been associated with concomitant use of rifampin and an association has been suggested with 
barbiturates, phenylbutazone, phenytoin sodium. and ampicillin 
ADVERSE REACTIONS 
An increased risk of the following serious adverse reactions has been associated with oral 
contraceptives 

Thrombophlebitis. Pulmonary embolism. Coronary thrombosis. Cerebral thrombosis 
Cerebral hemorrhage. Hypertension, Gallbladder disease. Benign hepatomas, Congenital 
enomalies. 

There is evidence o! an association between the following conditions and the use of oral 
contraceptives, although additional confirmatory studies are needed Mesenteric thrombosis 
Neuro-ocular lesions, eg. retinal thrombosis and optic neuritis 

The following adverse reactions have been reported in patients receiving oral contraceptives 
and are believed to be drug-related Nausea and/or vomiting. usually the most common 
adverse reactions. occur in approximately 10 percent or less of patients during the first cycle 
Other reactions, as a general rule, are seen much less frequently or only occasionally gastroin 
testinal symptoms, breakthrough bleeding. spotting, change in menstrual flow, dysmenor 
thea, amenorrhea during and after treatment. temporary infertility after discontinuance of 
treatment. edema, chloasma or melasma. breast changes, change in weight. change in 
cervical erosion and cervical secretion, possible diminution in lactation when given immedi: 
ately post partum, cholestatic jaundice, migraine increase in size of uterine leromyomata. rasn 
(allergic); mental depression; reduced tolerance to carbohydrates, vaginal candidiasis 
change in corneal curvature; intolerance to contact lenses 

The following adverse reactions have been reported and the association has been neither 
contirmed nor refuted 

Premenstrual-like syndrome, cataracts. changes in libido, chorea, changes in appetite 
cystitis-like syndrome, headache, nervousness. dizziness. hirsutism. loss of scalp hair 
erythema multiforme: erythema nodosum, hemorrhagic eruption. vaginitis, porphyria 
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Loestrin 15/30 (1 5 mg norethindrone acetate and 30 mcg ethinyl estradiol tablets 
USP) — Menstruation usually begins two or three days. but may begin as late as the fourth or 
tifth day, after discontinuing medication 

Loestrin [Fe] 1.5/30— Menstruation usually begins two or three days, but may begin as late as 
the fourth or fifth day. after the brown ferrous fumarate tablets have been started 

Because of the relatively low estrogenic content. Loestrin 1 5/30 is not a good cyclic regula- 
tor There are patients whose inherent hormone balance will require larger amounts of estrogen 
than that contained in Loestrin 1.5/30 to achieve cyclic regularity These patients experience 
altered bleeding patterns, which do not conform to treatment schedules 

The physician should be alert to the fact that the irregular bleeding patterns could mask 
bleeding from organic cause. and appropriate diagnostic measures should be taken ifthe 
bleeding persists or continues after changing to a higher estrogen-content product 

After several months, bleeding may be reduced to a virtual absence. reduced flow may be a 
result of medication and not indicative of pregnancy 
HOW SUPPLIED 
Loestrin 15/30 s available in compacts each containing 21 green tablets and 7 brown 
tablets. Each green tablet contains 15 mg of norethindrone acetate and 30 mcg of ethinyl 
estradiol. Each brown tablet contains 75 mg of ferrous fumarate Available in packages of five 
compacts and packages of five refills 

Loestrin 15/30 ıs available in compacts each containing 21 tablets Each green tablet 
contains 15 mg of norethindrone acetate and 30 mcg of ethinyl estradiol Available in pack- 
ages of tive compacts and packages of five refills 
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ViSlafil LM. 
(hydroxyzine HCI) 


100 mg/2 ml —50 mg/ml and 
25 mg/ml Vials and Isojects® 


preoperatively 
an 
postoperatively 
e allays presurgical anxiety... allays 
the anxiety that may heighten the 
perception of postoperative pain 
e may enhance the effects of analgesics 
and reduce narcotic requirements 





e controls postoperative emesis 


e vital signs are seldom impaired 
(Involuntary motor activity, includ- 
ing rare instances of tremor and 
convulsions, has been reported, 
usually with higher than recommen- 
ded dosage.) 


BRIEF SUMMARY 

VISTARIL® (hydroxyzine hydrochloride) 
Intramuscular Solution/For Intramuscular Use Only 
Contraindications: Hypersensitivity to hydroxyzine. 
The solution is for intramuscular use only and 
should not, under any circumstances, be injected 
subcutaneously, intra-arterially, or intravenously. 

Hydroxyzine, when administered to the pregnant 
mouse, rat, and rabbit, induced fetal abnormalities 
in the rat at doses substantially above the human 
therapeutic range. Since adequate data are not 
available to establish safety in early pregnancy, 
hydroxyzine is contraindicated during this period. 
Precautions: HYDROXYZINE MAY POTENTIATE 
THE ACTION OF CENTRAL NERVOUS SYSTEM 
DEPRESSANTS SUCH AS NARCOTICS AND 
BARBITURATES. In conjunctive use, dosage for 
these drugs should be decreased as much as 50"/o. 
Because drowsiness may occur, patients should 
be cautioned against driving a car or operating 
dangerous machinery. The usual precautions for 
intramuscular injection should be followed; soft- 
tissue reactions have rarely been reported when 
proper technique has been used. Hydroxyzine 
intramuscular solution should be injected well 
within the body of a relatively large muscle. Inad- 
vertent subcutaneous injection may result in signif- 
icant tissue damage. In adults, the preferred sites 
are the upper outer quadrant of the buttock (i.e., 
gluteus maximus), or the mid-lateral thigh. In 
children, preferably the mid-lateral muscles of the 
thigh. In infants and small children, the upper outer 
quadrant of the gluteal region should only be 
used when necessary, as in burn patients, in order 
to minimize the possibility of damage to the sciatic 
nerve. The deltoid area should be used only if 
well developed, such as in certain adults and older 
children, and then only with caution to avoid radial 
nerve injury. Intramuscular injections should not 
be made in the lower and middle thirds of the 
upper arm. Aspiration is necessary to help avoid 
inadvertent intravascular injection. 
Adverse Reactions: Drowsiness may occur; if so, it 
is usually transitory and may disappear in a few 
days of continued therapy or upon dosage reduc- 
tion. Dryness of the mouth may occur with higher 
doses. Involuntary motor activity, including rare 
instances of tremor and convulsions, has been 
reported, usually with doses considerably higher 
than those recommended. 
Supply: Vistaril (hydroxyzine HCI) Intramuscular 
Solution: 25 mg/ml—10 ml vials; 50 mg/ml—2 ml 
and 10 ml vials; Isoject®, 25 mg/ml and 50 mg/ml— 
1 ml fill; 100 mg/2 ml—2 ml fill. 

Military Depot: NSN 6505-00-052-1367 (50 mg/ml, 
10 ml vials) 

VA Depot: NSN 6505-00-052-1367B (50 mg/ml, 
10 ml vials) 
More detailed professional information available 
on request. 


LABORATORIES DIVISION 


PFIZER INC. 





CVIIVUNS! HREVIEWIISSI 


AUTHORS! 


For you . . . a new book that contains 
virtually everything you want : 
to know about 


THE SCIENTIFIC JOURNAL: 
EDITORIAL POLICIES AND 
PRACTICES 


Guidelines for Editors, Reviewers, 


and Authors 
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source of editorial guidelines for journal editors. 
This new book now provides you with such a 
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YOU DECIDE YOUR OWN APPROACH! 


Presenting the advantages and disadvantages of 
each specific decision, eminent editors offer you 
various recommendations, discussions, and opin- 
ions concerning the problems you may encounter: 


"Because we are aware that there is no ‘right’ 
policy on most editorial matters, we have tried 
not to prescribe rules, but have, instead, 
explored various facets of the problems that 
confront the editor in his daily work." 


The book is divided into two general sections: 
editorial policies, which usually require major 
decisions; and editorial practices, which involve 
minor decisions, often about format or mechanical 
style. You'll find essays exploring: the manuscript 
reviewing system; special types of manuscripts 
(abstracts, transactions, solicited manuscripts, 
book reviews). You'll value chapters which cover: 
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AB C 
A LOW RECORDED INCIDENCE OF MENSTRUAL IRREGULARITIES. 
THE TIME-TESTED COMBINATION OF NORETHINDRONE/MESTRANOL. 


A GOOD FORMULATION FOR MANY OF TODAY’S ORAL CONTRACEPTIVE PATIENTS. 


FOR MORE THAN A DECADE, AN EXTENSIVE RECORD OF ACCEPTANCE AND EXPERIENCE. 


FROM SYNTEX —THE COMPANY THAT DEVELOPED NORETHINDRONE. 


Note: Serious as well as minor side effects have been reported following the use of all oral contraceptives. These include thromboembolic disease 
Please see summary of Prescribing Information on next page 


aae 





(21 norethindrone 1 mg. with mestranol 
0.05 mg. tablets followed by 7 inert tablets) 


ORAL CONTRACEPTIVE (0.C.) AGENTS 


INDICATIONS 0.C:s are indicated for the prevention of pregnancy. DOSE- 
RELATED RISK OF THROMBOEMBOLISM FROM 0.C.s. Studies have shown a 
positive association between the dose of estrogens in O.C.s and the risk of 
thromboembolism. For this reason, it is prudent and in keeping with good 
principles of therapeutics to minimize exposure to estrogen. The O.C. prod- 
uct prescribed for any given patient should be that product which contains the 
least amount of estrogen that is compatible with an acceptable pregnanoy rate 
and patient acceptance. It is recommended that new acceptors of 0.C.s 
should be started on preparations containing 0.05 mg or less of estrogen. 
CONTRAINDICATIONS 1. Known or suspected pregnancy (see Warning No. 
5). 2. 0.C.s should not be used in women who have or have had any of the 
following conditions: a. Thrombophlebitis or thromboembolic disorders. b. 
Cerebral vascular or coronary artery disease. c. Markedly impaired liver func- 
tion. d. Known or suspected carcinoma of the breast. e. Known or suspected 
estrogen dependent neoplasia. f. Undiagnosed abnormal genital bleeding. 


WARNINGS: Cigarette smoking increases the risk of serious car- 
diovascular side effects from 0.C. use. This risk increases with age and 
with heavy smoking (15 or more cigarettes per day) and is quite 
marked in women over 35 years of age. Women who use 0.C.s should 
be strongly advised not to smoke. 


The use of 0.C.s is associated witn increased risk of several serious con- 
ditions including thromboembolism, stroke, myocardial infarction, liver 
tumor, gall bladder disease, visual disturbances, fetal abnormalities, and 
hypertension. Practitioners prescribing 0.C.s should be familiar with the 
following information relating to these risks. 





1. Thromboembolic Disorders and Other Vascular Problems: An increased 
risk of thromboembolic and thrombotic disease associated with the use of 
0.C.s is well established. One British study demonstrated an increased rela- 
tive risk for fatal venous thromboembolism; two British and three American 
studies demonstrated an increased relative risk for non-fatal venous throm- 
boembolism. These studies estimate that users of O.C.s are 4 to 11 times 
more likely than nonusers to develop these diseases without evident cause. 
CEREBROVASCULAR DISORDERS. Two American studies demonstrated an 
increased relative risk for stroke, which had not been shown in prior British 
studies. In a collaborative American study of cerebrovascular disorders in 
women with and without predisposing causes, it was estimated that the rela- 
tive risk of hemorrhagic stroke was 2.0 times greater in users than nonusers 
and the relative risk of thrombotic stroke was 4 to 9.5 times greater in users 
than in nonusers. A British long-term, follow-up study reported in 1976 a 
highly significant association between O.C. use and stroke. Another British 
long-term, follow-up study had suggested such an association in 1974, but 
the number of cases was too small to estimate the risk. MYOCARDIAL IN- 
FARCTION. An increased relative risk of myocardial infarction associated with 
the use of 0.C.s has been reported, confirming a previously suspected asso- 
ciation. One study conducted in the United Kingdom found, as expected, that 
the greater the number of underlying risk factors for coronary artery disease 
(cigarette smoking, hypertension, hypercholesterolemia, obesity, diabetes, 
history of preeclamptic toxemia) the higher the risk of developing myocardial 
infarction, regardless of whether the patient was an O.C. user or not. O.C.s, 
however, were found to be an additional risk factor. In terms of relative risk, it 
has been estimated that O.C. users who do not smoke (smoking is consid- 
ered a major predisposing condition to myocardial infarction) are about twice 
as likely to have a fatal myocardial infarction as nonusers who do not smoke. 
0.C. users who are also smokers have about a 5-fold increased risk of fatal 
infarction compared to users who do not smoke, and about a 10- to 12-fold 
increased risk compared to nonusers who do not smoke. Furthermore, the 
number of cigarettes smoked is also an important factor. In determining the 
importance of these relative risks, however, the baseline rates for various age 
groups must be given serious consideration. (The estimates are based on 
ritish vital statistics which show acute myocardial infarction death rates 2- to 
3-times less than in the U.S, for women in these age groups. consequently, 
actual U.S. death rates could be higher.) The importance of other predispos- 
ing conditions mentioned above in determining relative and absolute risks 
has not been quantified; other synergistic actions may exist. RISK OF DOSE. 
In an analysis of data derived from several national adverse reaction reporting 
systems, British investigators concluded that the risk of thromboembolism 
including coronary thrombosis is directly related to the dose of estrogen used 
in 0.C.s. Preparations containing 0.1 mg or more of estrogen were as- 
sociated with a higher risk of thromboembolism than those containing 0.05- 
0.08 mg of estrogen. Their analysis did suggest, however, that the quantity 
of estrogen may not be the sole factor involved. This finding has been sup- 
ported by a study in the United States. Careful epidemiological studies to de- 
termine the degree of thromboembolic risk associated with progestogen-only 
0.C.s have not been performed. Cases of thromboembolic disease have been 
reported in women using these products, and they should not be presumed to 
be free of excess risk. ESTIMATE OF EXCESS MORTALITY FROM CIRCULAT- 
ORY DISEASE. A large British prospective study estimated the mortality rate 
per 100,000 women per year from diseases of the circulatory system for 
users and nonusers of 0.C.s according to age, smoking habits, and duration 
of use. The overall excess death rate annually from circulatory diseases for 
0.C. users was estimated to be 20 per 100,000 (ages 15-34 —5/100,000; 
ages 35-44—33/100,000; ages 45-49 —140/100,000). The risk is concen- 
trated in older women, in those with a long duration of use, and in cigarette 
smokers, and may persist after discontinuation of O.C. use. It was not possi- 
ble, however, to examine the interrelationships of age, smoking, and dura- 
tion of use, nor to compare the effects of continuous vs. intermittent use. 
Although the study showed a 10-fold increase in death due to circulatory dis- 
eases in users for 5 or more years, all of these deaths occurred in women 35 
or older. Until larger numbers of women under 35 with continuous use for 5 
or more years are available, it is not possible to assess the magnitude of the 
relative risk for this younger age group. The available data from a variety of 
sources have been analyzed to estimate the risk of death associated with vari- 
ous methods of contraceptign. The estimates of risk of death for each method 
include the combined risk of the contraceptive method (e.g., thromboem- 
bolic and thrombotic disease in the case of 0.C.s) plus the risk attributable to 
pregnancy or abortion in the event of method failure. This latter risk varies 
with the effectiveness of the contraceptive method. The findings of this 
analysis are shown in Table 1 below. The study concluded that the mortality 
associated with all methods of birth control is low and below that of 
childbirth, with the exception of 0.C.s in women over 40 who smoke. (The 
rates given for pill only/smokers for each age group are for smokers as a 
class. For ‘‘heavy’’ smokers (more than 15 cigarettes a day), the rates given 
would be about double; for "light" smokers tess than 15 cigarettes a day), 
about 50 percent.) The lowest mortality is associated with the condom or dia- 
phragm backed up by early abortion. The study also concluded that 0.C. 
users who smoke, especially those over the age of 30, have a greater mortal- 
ity risk than 0.C. users who do not smoke. 
TABLE 1. The annual number of deaths associated with control of fertility and 
no control per 100,000 nonsterile women by regimen of control and age of 
women are: 





15-19 20-24 25-29 30-34 35-39 40-44 
No method 5.6 6.1 7.4 13.9 208 226 
Abortion only 1.2 1.6 1.8 17 1.9 1.2 
Pill only —nonsmokers 1.3 14 1.4 2.2 4.5 74 
Pill only —smokers 1.5 1.6 1.6 108 134 589 
IUDs only 0.9 1.0 1.2 1.4 2.0 1.9 
Traditional 
contraception only 1.4 16 2 50 4.2 
Traditional contra- 
ception and abortion 02 02 0.3 03 03 02 





The risk of thromboembolic and thrombotic disease associated with 0.C.s 
increases with age after approximately age 30 and, for myocardial infarction, 
is further increased by hypertension, Maas obesity diabetes, or 
history of preeclampic toxemia and especially by cigarette smoking. Based on 
the data currently available, the following table gives a gross estimate of the 
risk of death from circulatory disorders associated with the use of 0.C.s: 


Heavy smokers C B A 
Light smokers D C B 
Nonsmokers 

(No predisposing conditions) D CD C 
Nonsmokers 

(other predisposing conditions) C CB B.A 





A— Use associated with very high risk. C—Use associated with moderate risk. 
B —Use associated with high risk. D — Use associated with low risk. 


The physician and the patient should be alert to the earliest manifestations of 
thromboembolic and thrombotic disorders (e.g., thrombophlebitis, pulmo- 
nary embolism, cerebrovascular insufficiency, coronary occlusion, retinal 
thrombosis, and mesenteric thrombosis). Should any of these occur or be 
suspected, the drug should be discontinued immediately. A four- to six-fold 
increased risk of post-surgery thromboembolic complications has been re- 
ported in O.C. users. If feasible, O.C.s should be discontinued at least 4 
weeks before surgery of a type associated with an increased risk of throm- 
boembolism or prolonged immobilization. Among patients with thromboem- 
bolic disease, the results c* retrospective studies suggest the possibility of an 
increased risk for users who are of blood types A, B, or AB, as compared with 
those of type O. Ocular Lesions: There have been reports of neuro-ocular le- 
sions such as optic neuritis or retinal thrombosis associated with the use of 
0.C.s. Discontinue O.C. medication if there is unexplained, sudden or 
gradual, partial or complete loss of vision; onset of proptosis or diplopia; 
papilledema; or retinal vascular lesions; and institute appropriate diagnostic 
and therapeutic measures. Carcinoma: Long-term continuous administration 
of either natural or synthetic estrogen in certain animal species increases the 
frequency of certain adenomas, benign or malignant, such as those of the 
breast, cervix, vagina, uterus, ovary, pituitary and liver. Certain synthetic 
progestogens, none currently contained in O.C.s, have been noted to in- 
crease the incidence of mammary nodules, benign and malignant, in dogs. 
Several retrospective case-control studies have reported an increased relative 
risk (3.1 to 13.9 times) associating endometrial carcinoma with the prolonged 
use of estrogens in postmenopausal women who took estrogen replacement 
medication to relieve menapausal symptoms. One publication reported on the 
first 30 cases submitted by physicians to a registry of cases of adenocar- 
cinoma of the endometrium in women under 40 on 0.C.s. Of the adenocar- 
cinomas found in women without predisposing risk factors for adenocar- 
cinoma of the endometrium (e.g., irregular bleeding at the time 0.C.s were 
first given, polycystic ovaries) nearly all occurred in women who had used a 
sequential O.C. These products are no longer marketed. No statistical associ- 
ation has been reported suggesting an increased risk of endometrial cancer in 
users of conventional combination or progestogen-only 0.C.s, although indi- 
vidual cases have been reported. Several studies have shown no increased 
risk of breast cancer to women taking O.C.s or estrogens. In one study, how- 
ever, while no overall increased risk of breast cancer was noted in women 
treated with O.C.s, a greater risk was suggested for the subgroups of 0.C. 
users with documented benign breast disease and for long-term (2-4 years) 
users. One other study indicated an increasing risk of breast cancer in women 
taking menopausal estrogens, which increased with duration of follow-up. A 
reduced occurrence of benign breast tumors in users of 0.C.s has been well 
documented. In a prospective study of women with cervical dysplasia, there 
was an increase in severity and of conversion to cancer in situ in O.C. users 
compared with nonusers. This became statistically significant after 3 to 4 
years of use. Nonreversal of Haee within the first 6 months of pill use was 
Suggested to be predictive o Progression after prolonged exposure. There 
have been other reports of microglandular hyperplasia of the cervix in users 
of 0.C.s. In summary, there is at present no confirmed evidence from human 
studies of an increased risk of cancer associated with O.C.s. Close clinical 
surveillance of all women taking 0.C.s is, nevertheless, essential. In all cases 
of undiagnosed persistent or recurrent abnormal vaginal bleeding, appropri- 
ate diagnostic measures should be taken to rule out malignancy. Women with 
a strong family history of breast cancer or who have breast nodules, Ltd ES 
tic disease or abnormal mammograms should be monitored with particular 
care if they elect to use 0.C.s instead of other methods of contraception. 4. 
Liver Tumors: Sudden severe abdominal pain or shock may be due to rupture 
and hemorrhage of a liver tumor. There have been reports associating benign 
or malignant liver tumors with 0.C. use. This has been reported in short- 
term as well as long-term users of 0.C.s. One study showed that 0.C. formu- 
lations with high hormonal potency were associated with a higher risk than 
lower potency formulations. Two studies relate risk with duration of use, the 
risk being much greater after 4 or more years of use. Although it is an un- 
common lesion, it should be considered in women presenting with an ‘‘acute 
abdomen’. The tumor may cause serious or fatal hemorrhage. Patients with 
liver tumors have demonstrated variable clinical features which may make 
preoperative diagnosis difficult. Some cases presented because of right upper 
quadrant masses, while most had signs and symptoms of acute in- 
traperitoneal hemorrhage. Routine radiological and laboratory studies may 
not be helpful. Liver scans may clearly show a focal defect. Hepatic arteriog- 
raphy may be a useful procedure in diagnosing primary liver neoplasm. 5. 
Use in or Immediately Preceding Pregnancy, Birth Defects in Offspring, and 
Malignancy in Female Offspring: The use of female sex hormones — both es- 
trogenic and progestational agents aun early pregnancy may seriously 
damage the offspring. It has been shown that females exposed in utero to 
diethylstilbestrol, a nonsteroidal estrogen, have an increased risk of develop- 
ing in later life a form of vaginal or cervical cancer that is WI extremely 
rare. This risk has been estimated to be of the order of 1 in 1,000 exposures 
or less. Although there is no evidence at the present time that O.C.s further 
enhance the risk of develcping this type of malignancy, such patients should 
be monitored with particuiar care if they elect to use 0.C.s instead of other 
methods of contraception. Furthermore. a high percentage of women ex- 
posed to diethylstilbestrol(from 30 to 90%) have been found to have epithe- 
ial changes of the vaginagan cervix. Although these changes are histologi- 
cally benign, it is not known whether this condition is a precursor of vaginal 
malignancy. Male children so exposed may develop abnormalities of the uro- 
genital tract. Although similar data are not available with the use of other es- 
trogens, it cannot be presumed that they would not induce similar changes. 
An increased risk of congenital anomalies, including heart defects and limb 
defects, has been reported following use of sex hormones, including 0.C.s, 
in pregnancy. In one case-control study it was estimated that there was a 
4.7-fold increased relative risk of limb-reduction defects in infants exposed in 
utero to sex hormones (C.C.s, hormonal withdrawal tests for pregnancy or 
attempted treatment for threatened abortion). Some of these exposures were 
very short and involved only a few days of treatment. The data suggest that 
the risk of limb-reduction defects in exposed fetuses is somewhat less than 1 
in 1,000 live births. In a large prospective study, cardiovascular defects in 
children born to women who received female hormones, including O.C.s, 
during early pregnancy occurred at a rate of 18.2 per 1,000 births, compared 
to 7.8 per 1,000 for children not so exposed in utero. These results are statis- 
tically significant. In the past, female sex hormones have been used during 
pregnancy in an attempt to treat threatened or habitual abortion. There is 
considerable evidence that estrogens are ineffective for these indications, and 
there is no evidence from well controlled studies that progestogens are effec- 
tive for these uses. There is some evidence that triploidy and possibly other 
types of polyploidy are increased among abortuses trom women who become 
pregnant soon after ceasing O.C.s. Embryos with these anomalies are virtu- 
ally always aborted spontaneously. Whether there is an overall increase in 
spontaneous abortion of pregnancies conceived soon after stopping O.C.s is 
unknown. If the patient has not adhered to the prescribed schedule, the pos- 
sibility of pregnancy should be considered at the time of the first missed 
peed (or after 45 days from the last menstrual period if progestogen-only 

.C.s are used) and further use of 0.C.s should be withheld until pregnancy 
has been ruled out. It is recommended that for any patient who has missed 
two consecutive periods, pregnancy should be ruled out before continuing 
the sontrageptive regimen. If pregnancy is confirmed, the patient should be 
apprised of the potential risks to the fetus and the advisability of continuation 
of the pregnancy should be discussed in the light of these risks. It is also 
recommended that women who discontinue 0.C.s with the intent of becom- 
ing pregnant use an alternate form of contraception for a period of time 
before attempting to conceive. Many clinicians recommend 3 months, al- 
though no precise information is available on which to base this recom- 
mendation. The administration Of progestogen ont or progestogen-estrogen 
combinations to induce withdrawal bleeding should not be used as a test of 
pregnancy. 6. Gall Bladder Disease: Studies report an increased risk of gall 





erance has been observed in a significant percentage of patients on O.C.s. 
For this reason, prediabetic and diabetic patients should be carefully ob- 
served while receiving O.C.s. An increase in triglycerides and total phos- 
pholipids has been observed in patients receiving O.C.s. The clinical signifi- 
Cance of this finding is unknown. 8. Elevated Blood Pressure: An increase in 
blood pressure has been reported with O.C. use. In some women, hyperten- 
Sion may occur within a few months of beginning O.C. use. In the first year of 
use, the prevalence of women with hypertension is low in users and may be 
no higher than that of a comparable group of nonusers. The prevalence in 
users increases, however, with longer exposure, and in the fifth year pf use is 
two and a half to three times the reported prevalence in the first year. Age is 
also strongly correlated with the development of hypertension in O.C. users. 
Women with a history of elevated blood pressure (hypertension), preexisting 
renal disease, a history of toxemia or elevated blood pressure during preg- 
nancy, a familial tendency to hypertension or its consequences, or a history 
of excessive weight gain or fluid retention during the menstrual cycle may be 
more likely to develop elevation of blood pressure when given O.C.s and, 
therefore, should be monitored closely. Even though elevated blood pressure 
may remain within the "normal" range, the clinical implications of elevations 
should not be ignored and close surveillance is indicated, particularly for 
women with other risk factors for cardiovascular disease or stroke. High 
blood pressure may or may not persist after discontinuation of the O.C. 9. 
Headache: The onset or exacerbation of migraine or development of headache 
of a new pattern which is recurrent, persistent, or severe, requires discon- 
tinuation of 0.C.s and evaluation of the cause. 10. Bleeding /rregularities: 
Breakthrough bleeding, spotting, and missed menses are frequent reasons 
for patients discontinuing O.C.s. In breakthrough bleeding, as in all cases of 
irregular bleeding from the vagina, nonfunctional causes should be borne in 
mind. In undiagnosed persistent or recurrent abnormal bleeding from the 
vagina, adequate diagnostic measures are indicated to rule out pregnancy or 
malignancy. If pathology has been excluded, time or a change to another 
formulation may solve the problem. Changing to an O.C. with a higher estro- 
gen content, while potentially useful in minimizing menstrual irregularity, 
Should be done only if necessary since this may increase the risk of throm- 
boembolic disease. Women with a past history of oligomenorrhea or secon- 
dary amenorrhea or young women without regular cycles may have a tend- ~ 
ency to remain anovulatory or to become amenorrheic after discontinuation 
of 0.C.s. Women with these preexisting problems should be advised of this 
possibility and encouraged to use other contraceptive methods. Post-use 
anovulation, possibly prolonged, may also occur in women without previous 
irregularities. A higher incidence of galactorrhea and of pituitary tumors 
(e.g.. adenomas) has been associated with amenorrhea in former users 
compared with nonusers. One study reported a 16-fold increased prevalence 
of pituitary prolactin-secreting tumors among patients with postpill 
amenorrhea when galactorrhea was present. 11. Infertility: There is evidence 
of impairment of fertility in women discontinuing O.C.s in comparison with 
those discontinuing other methods of contraception. The impairment appears 
to be independent of the duration of use of the preparations. While the im- 
pairment diminishes with time, there is still an appreciable difference in the 
results in nulliparous women for the O.C. and non-0.C. groups 30 months 
after discontinuation of birth control. For parous women the difference is no 
longer apparent 30 months after cessation of contraception. 12. Ectopic 
Pregnancy: Ectopic as well as intrauterine pregnancy may occur in contracep- 
tive failures. However, in progestogen-only O.C. failures, the ratio of ectopic 
to intrauterine pregnancies is higher than in women who are not receiving 
0.C.s, since the drugs are more effective in preventing intrauterine than ec- 
topic pregnancies. 13. Breast Feeding: O.C.s given in the postpartum period 
may interfere with lactation. There may be a decrease.in the quantity and 
quality of the breast milk. Furthermore, a small fraction of the hormonal 
agents in O.C.s has been identified in the milk of mothers receiving these 
drugs. The effects, if any, on the breast fed child have not been determined. If 
feasible, the use of O.C.s should be deferred until the infant has been 
weaned. PRECAUTIONS GENERAL 1. ^ complete medical and family history 
should be taken prior to the initiation of O.C.s. The pretreatment and periodic 
phyelcal examinations should include special reference to blood pressure, 
reasts, abdomen and pelvic organs, including Papanicolaou smear and rele- 
vant laboratory tests. As a general rule, O.C.s should not be prescribed for 
longer than 1 year without another physical examination being performed. 2. 
Under the influence of estrogen-progestogen preparations, preexisting 
uterine leiomyomata may increase in size. 3. Patients with a history of 
psychic depression should be carefully observed and the drug discontinued if 
depression recurs to a serious degree. Patients becoming significantly de- 
pressed while taking O.C.s should stop the medication and use an alternate 
method of contraception in an attempt to determine whether the symptom is 
drug related. 4. 0.C.s may cause some degree of fluid retention. They should 
be prescribed with caution, and only with careful monitoring, in patients with 
conditions which might be aggravated by fluid retention, such as convulsive 
disorders, migraine syndrome, asthma or cardiac, hepatic or renal insuffi- 
ciency. 5. Patients with a past history of jaundice during pregnancy have an 
increased risk of recurrence of jaundice while receiving 0.C. therapy. If jaun- 
dice develops in any patient receiving such drugs, the medication should be 
discontinued. 6. Steroid hormones may be poorly metabolized in patients 
with impaired liver function and should be administered with caution in such 
patients. 7. O.C. users may have disturbances in normal tryptophan 
metabolism which may result in a relative pyridoxine deficiency. The clinical 
significance of this is unknown. 8. Serum folate levels may be depressed by 
0.C. therapy. Since the pregnant woman is predisposed to the development 
of folate deficiency and the incidence of folate deficiency increases with in- 
creasing gestation, it is possible that if a woman becomes pregnant shortly 
after stopping 0.C.s, she may have a greater chance of developing folate de- 
ficiency and complications attributed to this deficiency. 9. The pathologist 
should be advised of O.C. therapy when relevant specimens are submitted. 
10. Certain endocrine and liver function tests and blood components may be 
affected by estrogen-containing O.C.s. For example: a. Increased sulfo- 
bromophthalein retention. b. Increased prothrombin and factors VII, VIII, IX, 
and X; decreased antithrombin 3; increased norepinephrine-induced platelet 
aggregability. c. Increased thyroid binding globulin (TBG) leading to in- 
creased circulating total thyroid hormone, as measured by protein-bound 
iodine (PBI), T4 by column, or T4 by radioimmunoassay. Free T3 resin uptake 
is decreased, reflecting the elevated TBG, free T4 concentration is unaltered. 
d. Decreased regnandi excretion. e. Reduced response to metyrapone 
test. DRUG INTERACTIONS 0.C.s may be rendered less effective by virtue of 
drug interaction with rifampin, isoniazid, ampicillin, neomycin, penicillin V, 
chloramphenicol, sulfonamides, nitrofurantoin, barbiturates, phenytoin, 
primidone, analgesics, tranquilizers and antimigraine preparations. 0.C.s 
may alter the effectiveness of other types of drugs, such as oral anticoagu- 
lants, anticonvulsants, tricyclic antidepressants, antihypertensive agents 
e.g., aunari kinn), vitamins and hypoglycemic ar 'ARCINOGENESIS 
ee Warnings. PREGNANCY Pregnancy category X. See Contraindications 
and Warnings. NURSING MOTHERS See Warnings. ADVERSE REACTIONS An 
increased risk of the following serious adverse reactions has been associated 
with the use of 0.C.s (see Warnings): thrombophlebitis, thrombosis, pulmo- 
nary embolism, coronary thrombosis, cerebral thrombosis, mesenteric 
thrombosis, liver tumors, cerebral hemorrhage, hypertension, gall bladder 
disease, congenital anomalies, neuro-ocular lesions, e.g., retinal thrombosis and 
optic neuritis. The following adverse reactions have been reported in patients 
receiving O.C.s and are believed to be drug related: bleeding irregular- 
ities (breakthrough bleeding, spotting, missed menses during treatment, 
amenorrhea after treatment), gastrointestinal symptoms (nausea, vomiting, 
bloating, abdominal cramps), dysmenorrhea, infertility after discontinuance 
of treatment, edema, chloasma or melasma which may persist after drug is dis- 
continued, breast changes (tenderness, enlargement, and secretion), intol- 
erance to contact lenses, change in corneal curvature (steepening) change in 
weight (increase or decrease), change in cervical erosion and cervical secretion, 
ossible diminution in lactation when given immediately postpartum, cho- 
estatic jaundice, migraine, increase in size of uterine leiomyomata, 
rash (allergic), mental depression, reduced tolerance to carbohydrates, vag- 
inal candidiasis, prolactin-secreting pituitary tumors. The follwing adverse 
reactions have been reported in users of O.C.s, and the association has been » 
neither confirmed nor refuted: premenstrual-like syndrome, cataracts, changes 
in libido, chorea, changes in Sp pede, cystitis-like syndrome, headache, ner- 
vousness, dizziness, hirsutism, loss of hair, erythema multiforme, erythema 
nodosum, hemorrhagic eruption, vaginitis, porphyria. impaired renal function. 
INFORMATION FOR THE PATIENT (See Patient Package Insert) 
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Announcing 
- a new clinical application 





Ponstel 


(mefenamic acid) 


for the pain of primary 
dysmenorrhea 


Crossover double-blind studies of 
PONSTEL versus placebo in 116 women'? 
with primary spasmodic dysmenorrhea 
demonstrate: 


m significant decreases in the frequency and 
severity of symptoms 

B significant reduction of the need for 
additional analgesic medication (codeine) 

m a well-tolerated medication —with no 
significant changes in clinical laboratory 
values associated with the drug's use 


A distinct advantage... PONSTEL is taken 
at the onset of menstruation so that the 
possibility of the drug being taken during 
early pregnancy is minimized. PONSTEL 
is contraindicated in patients with 
ulceration or chronic inflammation of the 
gastrointestinal tract. The bar charts at 
the right show just how well PONSTEL 
performed in one clinical trial in 

46 women. 
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Fig. 1 Proportion of Patients Reporting . 
Decrease of Pain' Significantly different from placebo 


ba os (P< 0.005, X? analyses) 
(A CLINICAL TRIAL IN 46 WOMEN) —adapted from Budoff ' 
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Fig.2 Proportion of Patients Using 
Concurrent Codeine’ 
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For brief summary of prescribing information, see next page. 


Ponstel® 


(mefenamic acid) 


INDICATIONS 
Ponstel is indicated for the relief of mild to moderate 
pain when therapy will not exceed one week 


CONTRAINDICATIONS 
Ponstel is contraindicated in patients with ulceration or 
chronic inflammation of either the upper or lower 
gastrointestinal tract 

Ponstel should not be given to children under 14 
years of age. since safe and effective use in this age 
group has not been established 

This drug is contraindicated in patients known to be 
hypersensitive to mefenamic acid 


WARNINGS 
Administration of Ponstel for periods exceeding one 
week is not recommended 

If diarrhea occurs, the drug should be promptly 
discontinued. The patient so affected is usually able to 
tolerate mefenamic acid thereafter 

Ponstel should be used with caution in patients with 
a history of kidney or liver disease. BUN values may 
rise during therapy. Microscopic examination in dogs 
given 100 or 200 mg per kg revealed slight centrolobu- 
lar hepatocellular vacuolation. There was some 
evidence of edema and blunting of renal papilla in 
dogs administered 200 mg/kg. Rats given 100 mg/kg 
also showed microscopic evidence of renal papillary 
necrosis with epithelial cell degeneration 

Usage in Pregnancy — Reproduction studies in rats 
have shown a decreased rate of survival to weaning 
(possibly due to maternal neglect), delay in parturition, 
and decrease in fertility. In rabbits, an increase in the 
number of resorptions was noted. There were no fetal 
anomalies induced in mice, rats, rabbits, or dogs 
Because there are no data on use of this drug in 
pregnant women, safety in pregnancy has not been 
established 


PRECAUTIONS 

The drug should be administered with caution to 
patients with inflammatory disease of the gastrointesti- 
nal tract. In animal toxicity studies, rats given 100 mg/ 
kg of the drug have been known to develop small 
intestinal mucosal erosions and ulcers. 

If rash occurs, the drug should be promptly 
withdrawn 
Ponstel may prolong prothrombin time. Therefore 
when the drug is administered to patients receiving 

oral anticoagulant drugs, frequent monitoring of 
prothrombin time is necessary. 

Ponstel should be used with caution in asthmatics 
because the drug may cause an acute exacerbation of 
their condition 

A false-positive reaction for urinary bile, using the 
diazo tablet test, may result after mefenamic acid 
administration. If biliuria is suspected, other diagnostic 
procedures, such as the Harrison test, should be 
performed 


ADVERSE REACTIONS 
Gastrointestinal: Nausea, gastrointestinal discomfort 
vomiting, gas, and diarrhea, which may be severe and 
at times associated witn inflammation of the bowel or 
hemorrhage, may occur in patients taking Ponstel 

Hematopoietic: Severe auto-immune hemolytic 
anemia may occur in patients given this drug for 
prolonged periods of time. Leukopenia, eosinophilia 
thrombocytopenic purpura, agranulocytosis, 
pancytopenia, and bone marrow hypoplasia have also 
been reported 

Nervous System; Drowsiness, dizziness, nervous- 
ness, headache, blurred vision, and insomnia have 
occurred 

Dermatologic: Urticaria, rash, and facial edema 
have been reported 

Renal: Mild renal toxicity, dysuria, and hematuria 
have occurred 

Other: Eye irritation, ear pain, perspiration, mild 
hepatic toxicity, and increased need for insulin ina 
diabetic have been reported. There have been rare 
reports of palpitation, dyspnea, and reversible 
loss of color vision 
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If you benefit 
from this journal, 


here's why 
you'll benefit 
from this book: 


e authoritative articles from 
Clinical Pharmacology and 
Therapeutics 

e clear and easy-to-read explana- 
tions of essential statistical 
concepts 

e provocative insights into the 
common sense and science 
behind statistical data 





CLINICAL BIOSTATISTICS 


This unique book critically examines the entire 
field of clinical biostatistics. It presents a series of 
original articles that first appeared over a five year 
period in Clinical Pharmacology and Therapeutics. 
Widespread reader acclaim and the timeliness of the 
subject prompted publication of the essays into con- 
venient book form. 

The essays are logically arranged into 29 
chapters and organized into five major sections, 
each preceded by brief commentary written 
especially for the book. You'll find informative 
discussions on the diverse statistical techniques 
used in medical practice and research; research 
and design problems; presentation of data; and 
methods of data analysis. Dr. Feinstein has 
reorganized his original articles to provide you 
with a completely current guide to the biosta- 
tistics used in both clinical and investigative 
situations. He also offers valuable insights into 
topics either totally neglected or inadequately 
covered in conventional texts. Throughout, dis- 
cussions are written in lively prose style, which 
makes the subject both interesting to read and 
easy-to-understand. Why not benefit from Dr. 
Feinstein's expert guidance firsthand—order 
your copy of CLINICAL BIOSTATISTICS today! 


By Alvan R. Feinstein, M D., 1977, 468 pages 
plus FM I-XIV, 6-7/8" x 10", 10 illustrations. Price, 
$19.50 


ORDER BY PHONE! 
Call toll free (800) 325-4177 ext. 10. In Missouri call 
collect —(314) 872-8370 ext. 10 during normal busi- 
ness hours. A80794 
Price effective in U.S.A. only. 
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Submission of contributions. Manuscripts should in gen- 
eral be sent to a particular Editor according to the following 
plan: If it is from the southeastern quadrant of the United 
States or from Canada, or if it has been presented before one 
of the official sponsoring societies, to Dr. Brewer; if from the 
northeastern quadrant (including Ohio), or if it is a Clinical 
Opinion or a Letter to the Editors, to Dr. Zuspan; if from the 
north central states, any of the United States west of the Mis- 
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Manuscripts. Manuscripts should be typewritten on one 
side of the paper only, with double spacing and liberal mar- 
gins. The original and one copy of the manuscript are re- 
quired. References should be placed at the end of the article. 
They should include name of author(s), article title, name of 
periodical, volume, page, and year. Name of periodical should 
conform to that shown in latest List of Journals Indexed in Index 
Medicus. For reference style see current issue of JounNAL. Au- 
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WY — CATCH THE 
ADVENTURE OF THE 
WILD, WONDERFUL 

WEST 


OB/GYN needed for Wyoming 
boom town with five physician 
group, including a second 


0B/GYN. Salary (or incentive), 
malpractice, health-life-disability 
insurance, pension plan, relief 
coverage for vacation time and 
CME. Contact the Office of the 
Medical Director, 2400 W. 7800 
S., Suite 202, West Jordan, UT 
84084. Or call, 1-800-453-6403. 








For U 111n their 
sexually active years... 


Macrodantin’ 


(nitrofurantoin 
macrocrystals) 
Capsules: 25 mg, 50 mg, 100 mg 


INDICATIONS: Macrodantin is indicated for the treatment of urinary tract 
infections when due to susceptible strains of Eschenchia coli, enterococci, 
Staphylococcus aureus (it is not indicated for the treatment of associated 
renal cortical or perinephric abscesses), and certain susceptible strains of 
Klebsiella species, Enterobacter species, and Proteus species 

NOTE: Specimens for culture and susceptibility testing should be obtained 
prior to and during drug administration 

CONTRAINDICATIONS: Anuria, oliguria, or significant impairment of renal 
function (creatinine clearance under 40 ml per minute) are contraindica- 
tions to therapy with this drug. Treatment of this type of patient carries an 
increased risk of toxicity because of impaired excretion of the drug. For 
the same reason, this drug is much less effective under these circum- 
stances 

The drug is contraindicated in pregnant patients at term as well as in 
infants under one month of age because of the possibility of hemolytic 
anemia due to immature enzyme systems (glutathione instability) 

The drug is also contraindicated in those patients with known hyper- 
sensitivity to Macrodantin, Furadantin® (nitrofurantoin), and other nitro- 
turantoin preparations 
WARNINGS: Acute, subacute and chronic pulmonary reactions have been 
observed in patients treated with nitrofurantoin products. If these reac- 
tions occur, the drug should be withdrawn and appropriate measures 
should be taken 

An insidious onset of pulmonary reactions (diffuse interstitial pneu- 
monitis or pulmonary fibrosis, or both) in patients on long-term therapy 
warrants close monitoring of these patients. 

There have been isolated reports giving pulmonary reactions as a 
contributing cause of death. (See Hypersensitivity reactions.) 

Cases of hemolytic anemia of the primaquine sensitivity type have 
been induced by Macrodantin. The hemolysis appears to be linked to a 
glucose-6-phosphate dehydrogenase deficiency in the red blood cells of 
the affected patients. This deficiency is found in 10 percent of Negroes 
and a small percentage of ethnic groups of Mediterranean and Near-East- 
ern origin. Any sign of hemolysis is an indication to discontinue the drug 
Hemolysis ceases when the drug is withdrawn. 

Pseudomonas is the organism most commonly implicated in superin- 
fections in patients treated with Macrodantin. 

PRECAUTIONS: Peripheral neuropathy may occur with Macrodantin ther- 
apy. this may become severe or irreversible. Fatalities have been 
reported. Predisposing conditions such as renal impairment (creatinine 
clearance under 40 ml per minute), anemia, diabetes, electrolyte imbal- 
ance, vitamin B deficiency, and debilitating disease may enhance such 
occurrence. 

Usage in Pregnancy: The safety of Macrodantin during pregnancy and lac- 
tation has not been established. Use of this drug in women of childbearing 
potential requires that the anticipated benefit be weighed against the 
possible risks. 

ADVERSE REACTIONS: Gastrointestinal reactions: Anorexia, nausea and 
emesis are the most frequent reactions; abdominal pain and diarrhea 
occur less frequently. These dose-related toxicity reactions can be mini- 
mized by reduction of dosage, especially in the female patient. Hepatitis 
occurs rarely. 

Hypersensitivity reactions: Pulmonary sensitivity reactions may occur, 
which can be acute, subacute, or chronic 

Acute reactions are commonly manifested by fever, chills, cough, chest 
pain, dyspnea, pulmonary infiltration with consolidation or pleural effu- 
Sion on x-ray, and eosinophilia. The acute reactions usually occur within 
the first week of treatment and are reversible with cessation of therapy. 
Resolution may be dramatic 

In subacute reactions, fever and eosinophilia are observed less often. 
Recovery is somewhat slower, perhaps as long as several months. If the 
symptoms are not recognized as being drug related and nitrofurantoin is 
not withdrawn, symptoms may become more severe. 

Chronic pulmonary reactions are more likely to occur in patients who 
have been on continuous nitrofurantoin therapy for six months or longer 
The insidious onset of malaise, dyspnea on exertion, cough, and altered 
pulmonary function are common manifestations. Roentgenographic and 
histologic findings of diffuse interstitial pneumonitis or fibrosis, or both, 
are also common manifestations. Fever is rarely prominent 

The severity of these chronic pulmonary reactions and the degree of 
their resolution appear to be related to the duration of therapy after the 
first clinical signs appear. Pulmonary function may be permanently 
impaired even after cessation of nitrofurantoin therapy. This risk is 
greater when pulmonary reactions are not recognized early 
Dermatologic reactions: Maculopapular, erythematous, or eczematous 
eruption, pruritus, urticaria, and angioedema 
Other sensitivity reactions: Anaphylaxis, asthmatic attack in patients with 
history of asthma, cholestatic jaundice, drug fever, and arthralgia 
Hematologic reactions: Hemolytic anemia, granulocytopenia, leukopenia, 
eosinophilia, and megaloblastic anemia. Return of the blood picture to 
normal has followed cessation of therapy. 

Neurological reactions: Peripheral neuropathy, headache, dizziness, nys- 
tagmus, and drowsiness. 

Miscellaneous reactions: Transient alopecia. As with other antimicrobial 
agents, superinfections by resistant organisms may occur. With Macro- 
dantin, however, these are limited to the genitourinary tract because 
suppression of normal bacterial flora elsewhere in the body does not 
occur, 

References: 1. Center for Disease Control: Nationa! Nosocomial Infections 
Study Report, Annual Summary 1976, issued February 1978. Washington 
DC, U.S. Department of Health, Education, and Welfare, p 8. 2. Cooper J, et 
al: Diagnostic and chemoprophylactic importance of perineal microbial 
carriage, in Siegenthaler W, Luthy R (eds): Curent Chemotherapy. Wash- 
ington, DC, American Society for Microbiology, 1978, vol 1, pp 198-200. 3. 
Buckley RM, McGuckin M, MacGregor RR: Urine bacterial counts after 
sexual intercourse. M Eng/ J Med 298:321-324, 1978. 4. PMR Bacteriologic 
Report, Summer Series, 1978; a national bacteriologic monitoring service 
for 200 acute-care hospitals of 100 beds or more 
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Isolation and characterization of myosin in the human 


term placenta 


GABOR HUSZAR 
PENHRYN BAILEY 


New Haven, Connecticut 


The major contractile protein myosin was isolated and characterized from the smooth muscle of 
human term placentas. Placental myosin originates chiefly in the anchoring villi which bridge the 
fetal and maternal surfaces of the placenta. The molecular weight of placental myosin is about 
460,000; it is composed of two heavy chains of 200,000 molecular weight and two pairs of light 
chains with 13,500 and 17,500 molecular weights. The adenosine triphosphatase (ATPase) of the 
myosin is activated by potassium and calcium and it is inhibited by magnesium. Placental 
actomyosin ATPase is activated by magensium. Contraction and relaxation of the smooth muscle in 
the anchoring villi are thought to adjust the volume of the intervillous space; thus, actin-myosin 
interaction is implicated in the regulation of placental hemodynamics. (Am. J. OBsTET. GYNECOL. 


135:707, 1979.) 


THE FETAL and maternal surfaces of the human pla- 
centa are connected with extravascular smooth muscle 
bundles which originate in the chorionic plate and 
penetrate the principal villous trunks." 2 Preparations 
of these so-called anchoring villi were shown to have 
contractile activity in the presence of adenosine tri- 
phosphate (ATP) and calcium.! Contractions of the an- 
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choring villi in the placenta are thought to reduce the 
volume of the intervillous space by shortening the di- 
ameter between the chorionic plate and the basal plate. 
Thus, the anchoring villi, along with the musculature 
of the placental vessels, may be instrumental in the 
regulation of placental blood flow. 

‘The extracts of human placenta were shown to con- 
tain a contractile protein with actomyosin-like proper- 
ties: caleium-dependent | adenosine triphosphatase 
(A T Pase) activity and viscosity changes in the presence 
of ATP and magnesium.? Recently, Michael has re- 
ported a direct relationship between the amounts of 
actomyosin in the human placenta and the advance- 
ment of gestational age. During the second and third 
trimesters of pregnancy a sixfold increase in the pla- 
cental actomyosin concentration occurs. As the func- 
tional importance of the contractile system in the main- 
tenance of the placental blood flow and the regulation 
of uteroplacental hemodynamics is well appreciated, a 
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Fig. 1. Results of 5% SDS-gel electrophoresis of placental 
myosin at the various purification steps: a: Guba-Straub ex- 
tract; b: 100,000 x 
34% to 55% ammonium sulfate fraction; e: Sepharose-4B col- 


g supernatant; c: 100,000 x g pellet; d: 


umn myosin peak. 


Table I. Isolation procedure of placental mvosin 


and vields 


Procedure Field 


Placental tissue 150 gm 
Guba-Straub extraction 1.4 gm 





Low-salt precipitation 350 mg 
ATP-magnesium centrifugation (supernatant) 250 mg 
Ammonium sulfate fractionation (3456-5590) 140 mg 


Sepharose-4B chromatography 100 mg 





study of the placental contractile proteins was under- 
taken. In the present work, the structure and enzy- 
matic properties of myosin from the placenta in the 
human term pregnancies are described. 


Material and methods 

All chemicals used were analytical grade and were 
obtained from Mallinckrodt Chemical Works and from 
Fischer Scientific Company. Gel electrophoresis sup- 
plies were purchased from Eastman Chemical Com- 
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pany. Protein standards, dithiothreitol (DTT), and, 
phenylmethyl sulfonyl-fluoride (PMSF) were supplied 
by Sigma Chemical Co, 

Preparation of placental myosin. All procedures 
were carried out at 4° C. Placentas from term preg- 
nancies (about 400 grams) were taken immediately 
after delivery and placed on ice. The decidua was 
stripped bluntly from the maternal surface; all the 
membranes and visible vessels were removed from the 
fetal side. The placenta was minced and the tissue was 
repeatedly washed until it was free of blood with a so- 
lution containing 0.01M PO,. pH 6.5, 1 mM ethylene- 
diaminetetraacetate (EDT A), 0.1 mM DTT, and 1 
ug/ml PMSF, an inhibitor of serine peptidases. The 
placental mince was suspended in three volumes of 
Guba-Straub solution, pH 6.8, 4 mM potassium pyro- 
phosphate, and 1 mM EDTA, and it was extracted with 
slow stirring for 3 hours. The extract was clarified by 
centrifugation (30,000 x g, 15 minutes) and the clear 
supernatant was dialyzed overnight against 20 volumes 
of | mM EDTA and 0.02M imidazole, pH 7.0. The 
protein precipitate was suspended in 0.6M KCI, 1 mM 
EDTA, and 0.02M imidazole, pH 7.2, and it was cen- 
trifuged (100,000 x g, 40 minutes) and in the presence 
of 4 mM ATP and 6M MgCl. The supernatant was 
fractionated with ammonium sulfate and the fraction 
between 34% and 55% was collected. Further pur- 
ification was achieved by column chromatography on 
a Sepharose-4B column in 0.6M KCI, 2 mM ATP, and 
| mM DIT. 

Sodium dodecyl sulfate (SDS)-acrylamide gel elec- 
trophoresis. This procedure was carried out according 
to the method of Weber and Osborne.? Standards used 
were transferrin, ovalbumin, carbonic anhydrase, ri- 
bonuclease, and cytochrome C. Densitometry was per- 
formed on a Quick Scan instrument (Helena Labora- 
tories, Beaumont, Texas) at 525 nm. 

Amino acid analysis. Standard conditions were fol- 
lowed. Methylated amino acids were determined as 
described previously." Performic acid—oxidized sam- 
ples were prepared by the method of Stein (see refer- 
ence 6). 

ATPase assays. Assay volumes of | ml were incu- 
bated at 37° C for 15 minutes. After 15 minutes, 0.1 ml 
was taken from each sample and the released inorganic 
phosphate was determined according to a modification 
of the method of Chen and associates.* Linearity of the 
ATPase activity under these conditions and up to 30 
minutes was repeatedly tested. Assay conditions for my- 
osin ATPase were as follows: (1) K*-activated A T Pase, 
5 mM EDTA and 0.6M KCl; (2) Ca*--activated 
ATPase, 5 mM CaCl, and 0.06M KCl; (3) actomyosin 
ATPase, 1.5 mM MgCl, 0.2 mM CaCl,, and 0.6M 
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Fig. 2. Sepharose-4B chromatography of the placental myosin 
after the 34% to 55% ammonium sulfate fractionation. A col- 
umn 1.5 by 60 cm was developed as described in “Material and 
methods.” The fraction size was 1.6 ml. Optical density at 280 
nm: e e; actomyosin ATPase: x----x; myosin ATPase: 
O----0. 





KCl. All assays contained 20 mM imidazole, pH 7.0, 
and 1 mM ATP. 


Results 


Isolation of placental myosin. The methods used 
for the isolation of skeletal myosin? were adopted with 
success in the isolation of placental myosin. Multiple 
washes with 0.01 PO, buffer were necessary to free the 
placental mince of blood. During this procedure the 
placental myosin did not become solubilized, and it was 
precipitated from the Guba-Straub solution during the 
subsequent low—ion strength dialysis. The yields of the 
purification steps are summarized in Table I. The 


: overall yield of myosin was about 70 mg/100 gm of wet 


weight of placental tissue. This yield is comparable to 
the myosin preparations from other smooth muscles, 
e.g., uterus or bovine carotid artery.® !? The addition 
of PMSF significantly reduced the amounts of incom- 


plete myosin chains (140,000 to 180,000 molecular | 


weight range) which were generated by the various 
placental proteolytic enzymes during the extraction. 
SDS-gel chromatography of placental myosin at the 
various isolation steps is shown in Fig. 1. Fig 2 shows 
the elution pattern of the Sepharose-4B column. The 
first peak eluted from the column contained actin and 
actomyosin; the second peak contained the purified 
placental myosin. For the structural and enzymatic 
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Fig. 3. Results of 10% SDS-gel electrophoresis of placental 
myosin, actin, and various standards. The gel length was 120 
mm. The 10% acrylamide concentration is optimal in the reso- 
lution of the myosin light chains. Myosin heavy chains, how- 
ever, do not enter into acrylamide gels of such density. 


studies the fractions at the top and descending part of 
the myosin peak were used to avoid actomyosin con- 
tamination. The position of the placental myosin coin- 
cides with the elution position of the rabbit skeletal 
muscle myosin from identical columns, which indicates 
that the molecular weight at the position of placental 
myosin is in the range of 460,000 to 480,000. This 
value is the sum of the two myosin heavy chains (each 
about 200,000 molecular weight) and the four myosin 
light chains with a molecular weight of 62,000 (see be- 
low). ATPase measurements on the column fractions 
revealed that the actomyosin ATPase in the first peak 
was activated by magnesium, while the myosin ATPase 
in the second peak was inhibited by magnesium and 
activated by potassium or calcium. 

Ommission of the ammonium sulfate fractionation 
did not change the elution pattern of the Sepharose-4B 
column. However, without the fractionation step, the 
protein solution was slightly cloudy. The cloudy frac- 
tions eluted at the void volume of the Sepharose col- 
umn and contained a protein of about 240,000 molecu- 
lar weight. This corresponds to the molecular weight 
of filamin in chicken gizzard and in other smooth 
muscles.!! 

Subunit structure of placental myosin. The subunit 
structure and molecular weight of placental myosin 
were investigated by SDS-electrophoresis (Figs. 1 and ^ 
3). The heavy chains of placental myosin have a mo- 
lecular weight of about 200,000 and they cochromato- 
graph with myosin heavy chains from other muscles. 
Placental myosin also has two of each of the light chains 
with molecular weights of 17,500 and 13,500, respec- 
tively (Fig. 3). Densitometric tracings of placental myo- 
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Fig. 4. Densitometry of the placental myosin subunits. The:5% SDS-gel was stained with Coomassie 
Blue as in Fig. 1, e, and it was traced at 525 nm. Areas under.the peaks were determined by 
planimetry. HC: Myosin heavy chains; HCp: incomplete myosin chains; LC, and LC»: the 17,500 and 
13,500 molecular weight myosin light chains. The densitometer is more advantageous than the 
camera in the quantitative presentation of the protein bands. 


sin of SDS-gel (Fig. 4) showed that the light chains were 
present in about 1496 of the total myosin mass. The 
ratios of the two light chains were close to 1:1 (if one 
assumes identical dye binding, the ratio is 1.1 to 0.9). 
Placenta] actin cochromatographs with actins from 
other muscles; it has an apparent molecular weight of 
45,000. 

Amino acid analysis. Amino acid analysis of placen- 
tal myosin and comparison of the amino acid analysis 
with that of rabbit skeletal muscle myosin showed that 
the overall compositions with the exception of two 
amino acids (lysine and proline) were not significantly 
different (Table II). Both myosins contained large 
amounts of aspartic acid and glutamic acid and low 


levels Of aromatic amino acids and cysteines. An inter- ~ 


esting observation on amino acid analysis was that pla- 
cental muscle myosin contained only trace amounts of 
methylated lysines and no 3-methylhistidine.® 7 
Enzymatic properties. The ATPase properties of 
placental myosin were similar to those of myosins from 
other smooth muscles. Myosin ATPase was activated by 
0.6M KCl and 5 mM calcium, while it was inhibited by 
magnesium. Actin-activated myosin ATPase, however, 
required magnesium. The enzymatic properties of 
placental myosin are summarized in Table III. The 
ATPase measurements were carried out immediately 
after Sepharose-4B chromatography, because the 
EDTA-potassium-activated ATPase activity dimin- 
ishes quickly even in the presence of 1 mM DTT. 
Calcium-activated myosin ATPase activity appears to 
be stable for 3 to 4 days after preparation. The ATPase 
activity of placental myosin (80 to 120 nmoles of inor- 


ganic phosphate/mg protein/min falls between the 
A'TPase values of human uterine myosin? and arterial 
smooth muscle myosin,’® which have ATPase activities 
of 140 and 67 nmoles of inorganic phosphate/mg pro- 
tein/min, respectively. The usual value for actomyosin 
ATPase was 15 to 30 nmoles of inorganic phos- 
phates/mg protein/min if the placental myosin was un- 
phosphorylated (see reference 17). Human uterine ac- 
tomyosin ATPase is in the same range, 12 nmoles of 
inorganic phosphate/mg protein/min.? 


Comment 


Since the turn of the century, several investigators 
have attempted to. characterize the smooth muscle in 
the chorionic plate and villi of the placenta (reviewed in 
reference 1). Demonstration of muscle fibers, however, 
did not become possible until 1947, when Krantz and 
Parker! did so by employing special histologic staining 
methods. They observed that the smooth muscle in the 
chorionic plate is organized into discontinuous sheets, 
with higher fiber density around the site of cord inser- 
tion and with decreasing amounts of muscle elements 
toward the periphery of the placenta. Extravascular 
muscle bundles, the anchoring villi, were also found to 
bridge the chorionic plate of the placenta via the prin- 
cipal villous trunks. Gradually lower density of smooth 
muscle toward the perimeter of the placenta was also 
observed by Koridze and Beburashvill." King and 
Groschel-Stewart? reported the isolation of actomyo- 
sin-like protein from the human placenta and they 
have convincingly shown that the placental contractile 
protein has structural and enzymatic properties similar 
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-to those of actomyosin from other sources: Michael’ 
investigated the gross actomyosin content in the human 
placenta by measurement of ATP-dependent viscosity 
changes. He found that from the tenth week to term 
the actomyosin content increased sevenfold, while the 
total soluble protein content in the placenta increased 
only fivefold. After the fortieth week, the actomyosin 
content had rapidly decreased. 

We reported here the isolation and characterization 
of myosin from human term placentas. The prepara- 
tior. procedure yields about 70 mg of myosin or about 
100 mg of actomyosin/100 gm of wet weight of pla- 
centa. This yield of actomyosin is about tenfold higher 
than that reported by King and Gorschel-Stewart?; the 
difference is likely to be due to our high-salt extraction 
method. We did not find that myosin can be extracted 
from the placenta with low-ion strength (10 mM) 
phosphate buffer, and the protein in our harids quanti- 
tatively precipitated in low salt conditions (0.06M KCl). 

The general structure of placental myosin is similar 
to myosins from other sources. As is the case with other 
smooth muscles, there are two myosin light chains. The 
molecular weight of the light chains (17,500 and 
13,500), however, is smaller than that in other smooth 
muscles (e.g., in the uterus, the weights are 20,000 and 
15,000). In fact, the smaller placental myosin light 
chzin is lighter than the light chains in any other source 
studied so far. Overall amino acid composition of pla- 
cental myosin is in agreement with the general amino 
acid profile found in myosins from other sources: 
There are high amounts of acidic amino acids and low 
amounts of cysteine and aromatic residues. In com- 
parison with skeletal muscle myosin two significant dif- 
ferences were found: The lysine content was lower (79 
versus 93) and the proline content was higher (35 ver- 
sus 22). 'The differences in lysine and proline content 
are not unique. Hüman platelet myosin contains 79 
lysines per 10° grams of prótein”? while myosin from 
the adrenal medulla has higher levels of proline, 39 
residues per 10° gram." An interesting aspec: of the 
amino acid analysis is ihe low level of methylated 
lysines and the lack of 3-methylhistidine in placental 
myosin. There are tissue and developmental differ- 
ences in the methylated lysine and histidine contents of 
various myosins.’ It was shown that tlie presence or 
absence of methylating enzymes in the various tissues 
rather than differences in myosin structure is respon- 
sible for the differences in the methylated amino acid 
content." 

Enzymatic properties of placental myosin and acto- 
myosin with respect to the response to ions or to 
ATPase specific activities are similar to those in other 
smooth muscles. The ranges of ATPase activity profiles 
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Table Il. Amino acid analysis of human 
placental myosin 






“Residues per 105 gm 








Rabbit skeletal 
muscle myosint 





Placental 


Amino acid myosin* 





Lysine 73 € 3 93 
Histidine 18 x2 15 
Arginine 49-1 45 
Aspartic acid 86 + 2 84 
Threonine 42 +2 4] 
Serine 40 +3 38 
Glutamic acid 156 +7 163 
Proline . 3541 21 
Glycine 89 x2 40 
Alaniné | 72 X2 75 
Valine 49 +2 42 
Methionine Not determined 21 
Isoleucine 411 40 
Leucine 87 +3 80 
Tyrosine 19 x 1 17 
Phenylalanine 27.4 2 28 
Cysteic acid ; 10.51 9.01 . 
3- -Methylhistidine » — c 0.38 
e-N-Monomethyllysine — : 
e-N-Trimethyllysine : 0.12 - 1488 


*Mean (+ SD) of seven determinations. Corrections for loss 
during hydrolysis: threonine, 0. 95; serine, 0.90; cystéic acid, 
0.90; tyrosine, 0,93. Values roürided to the nearest integer. 

THuszar and Elzinga.* 

Determined by performance acid oxidation. 


§Reported by Huszar, G., and Elzinga, M. Nature 223:834, 
1969. 


Table III. ATPase activity of human placental myosin 
and actomyosin 










: ATPase activity 






Technique (nm Pilmg protein/min.) 
Myosin: : oe . 
0.6M KCl and 5mM EDTA 80-120 
0.06M KCl and 5 mM CaCl, 15-20 
0.06M KCI, 5 mM CaCh, and 0-2 
1.5 mM MgCl, 
Actomyosin: i 
0.06M KCI, 0.2 mM CaCl;, and 12-15 
1.5 mM MgCl, 


Conditions were as described in “Material and methods.” 


in Table IH represent variations between Placental 
myosin preparations. This form of documentation ap- 
pears to be more meaningful than to calculate the aver- 
ages of specific activities because the possible effects of 
parity, length of labor, stimulation during labor, mode 
of anesthesia, etc., are not yet known. In any case the 
myosin enzymatic activity proper ties were not different 
when the placenta was obtained after labor or after 
elective cesarean section. _ 

Recent studies? have demonstrated that in some 
smooth muscles the actin-myosin interaction is medi- 
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ated by phosphorylation-dephosphorylation of one of 
the myosin light chains by a myosin light chain ki- 
nase-myosin light chain phosphatase system. This 
regulatory mechanism was also found to be present in 
human placental smooth muscles.” Details of the regu- 
latory systemi, calcium dependence of the myosin light 
chain kinase, and a quantitative relationship between 
placental myosin light chain phesphorylation and ac- 
tin-myosin interaction have been determined." 

Because myosin is isolated from a placental mince, it 
is not known what perceritage of the myosin originated 
in the smooth muscle of the anchoring villi and what 
percentage derived from the smooth muscle walls of 
the blood vessels or from cytoplasmic myosin. As we 
remove all the visible vessels from the placenta before 
extraction and the concentration of the cytoplasmic 
myosin is very.low, we assume that the myosin is ex: 
tracted mainly from the anchoring villi. Distinction be- 
tween the three possible sources may not be important 
because there is no indication of heterogeneity of pla- 
cental myosin by any of the properties investigated. 
The presence of the myosin light chains with unique 
molecular weights also points to homogeneity. The 
possibility exists that there is only one set of myosin 
genes expréssed in placental tissue and consequently 
myosins from all sources in the placenta are identical in 
structure. This is presently under investigation. 

The function of anchoring villi can be perceived on 
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the basis of studies by Krantz and Parker': Muscle. 
strips from anchoring villi were found to contract with 
simultarieous force generation. If contractions of the 
anchoring villi approximate the chorionic plate closer 
to the decidua, the intervillous space will be reduced 
and the placental circulation will be affected. Two phe- 
nomena are likely to occur: (1) As there is a higher 
density of muscle elements in the center of the pla- 
centa, upon contractions the intraplacental blood flow 
will bé directed toward the marginal sinuses. (2) When 
the volume of the intervillous space decreases and 
there is a slight elevation in intraplacental pressure, the 
flow of blood from the placental villi to the fetus will be 
promoted. The pressure generated by the anchoring 
villi may be one of the as yet unelucidated supporting 
factors in umbilical cord hemodynamics." 

The importance of the isolation of myosin from the 
placenta, in addition to the knowledge of its structural 
and enzymatic properties, can be summarized as fol- 
lows: (1) Placenta can be used as an abundant source of 
human smooth muscle contractile proteins for physio- 
logic and biochemical studies. (2) It will now be possible 
to carry on structural studies tó compare myosin from 
placenta and the uterus. (3) The mechanism of myosin 
phosphorylation—mediated actin-myosin interaction 
will serve as an in vitro model for the study of hormonal 
regulation of human smooth muscle contractility in the 
uteroplacental system. 
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Elevations in skin temperature of the finger as an 


objective index of postmenopausal hot flashes: 
Standardization of the technique 
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The present study was designed to validate and standardize a technique of continuous recording of 
skin temperature of the finger as an objective index of hot flashes. Significant skin temperature rises 
(71? C) were recorded in close temporal relationship to 69% of subjective hot flashes experienced 


by seven postmenopausal women. The temperature elevations occurred at an interval of 54 + 10 
minutes (mean + standard error) and lasted an average of 31 minutes. The mean increase was 
2.7? + 0,2? C. The extent of the temperature elevations found in the postmenopausal subjects was 
significantly greater than in premenopausal control subjects (P « 0.05) and was reduced by 
estrogen treatment (P « 0.02). This study substantiates that the recording of skin temperature 
changes of the finger provides an objective index of hot flashes. This should assist in the 
investigation of the underlying disturbance anc provide more accurate evaluation of modes 


of therapy. (AM. J. OBsTET. GYNECOL. 135:713, 1979.) 


ONE OF THE MOST COMMON indications for prescrib- 
ing estrogen replacement to postmenopausal women is 
the occurrence of a complex of symptoms and signs 
commonly referred to as hot flashes. This symptom 
complex is typically described as a sudden feeling of 
warmth with visible flushing over the face, neck, and 
upper thorax, followed by profuse sweating in the 
same area, generally lasting a few minutes. Investiga- 
tion of the pathophysiology of this disturbance and 
evaluation of responses to various therapeutic agents 
have been hampered by the lack of a technique to ob- 
jectively measure the symptom complex. The observa- 
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tion that placebo frequently reduces subjective hot 
flashes exemplifies this problem." ? 

Extensive temperature recordings of various areas of 
the body during hot flashes in a single postmenopausal 
woman by Molnar® suggested that the recording of 
temperature changes of the skin of the finger might be 
a practical technique for objectively assessing this 
symptom complex. The present study was designed to 
standardize and validate a technique of continuous re- 
cording of finger temperature as an objective index of 
hot flashes in postmenopausal women. 


Material and methods 


An initial study was performed to examine the ef- 
fects of suspected variables on skin temperature. Skin 
temperature was recorded in four premenopausal sub- 
jects for a period of 6 hours. After a 1 hour baseline, 
the effects of additional bedclothes, light and heavy 
meals, smoking, sleep, and physical activity were ex- 
amined. 

A series of symptomatic postmenopausal subjects 
were then studied to further define optimum record- 
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Fig. 1. Mean characteristics and typical configuration of finger 
temperature fluctuations associated with hot flashes. The 
shaded area delineates the period from the mean beginning to 
completion of subjective flushing. 


ing conditions for the consistent detection of finger 
temperature rises in association with symptoms. It was 
noted that at excessive (>34° C) finger temperatures, 
which occurred at high ambient temperature, tempera- 
ture elevations did not consistently accompany symp- 
toms. Therefore, ambient temperature was not allowed 
to exceed 23° C. Ambient temperatures under 22° C 
resulted in very low finger temperatures, which the 
subjects found uncomfortable, and were therefore 
avoided. At an ambient temperature between 22° and 
23° C, finger temperature generally remained between 
25° and 30° C and typical temperature elevations were 
consistently recorded. 

An 8-hour recording of skin temperature was then 
carried out between the hours of 9:00 am and 5:00 
PM in seven women (patient and nonpatient volun- 
teers), who were within 2 years of a surgical or natural 
menopause and were experiencing frequent hot 
flashes. The subjects had not received estrogen treat- 
ment for at least 1 month prior to the temperature 
recording. Five of the subjects, who chose to take estro- 
gen for symptomatic relief, were then treated with 50 
ug of ethinyl estradiol daily for 1 to 3 months and were 
restudied at the same time of day as the pretreatment 
recording. A baseline study was also performed on six 
premenopausal women with normal ovarian function, 

Skin temperature was recorded over the dorsum of 
the proximal phalanx of the third finger of the non- 
dominant hand utilizing a YSI thermister probe and 
telethermometer.* The dorsum of the proximal seg- 
ment was chosen for patient comfort, since the hand 


*"Banjo" surface temperature thermister probe 408 and 
telethermometer 43TA, Yellow Springs Imstruments, Yellow 
Springs, Ohio. 
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lies most naturally with the dorsal surface exposed. A 
continuous recording was obtained with an IBC ana- 
logue strip recorder.* Prior to each recording session, 
the recording system was calibrated with water samples 
of different temperatures. During the study, the pa- 
tient was asked to record the onset and cessation to the 
nearest minute of each subjective feeling of flushing 
and perspiration. The time was also precisely marked 
on the temperature record each hour according to the 
same clock by the investigator to allow correlation of 
subjective symptoms with the temperature elevations. 
The temperature recorder was placed so that the pa- 
tient could not view the recording. 

Based on the initial study, all variables which could 
potentially affect skin temperature were strictly con- 
trolled. The subjects were studied while lying in bed 
dressed in a single hospital gown. They remained 
awake during the duration of the study. Nothing was 
allowed by mouth and physical activity was restricted to 
use of the bathroom. Room temperature varied be- 
tween 21° and 24° C, generally being kept between 22° 
and 23° C. The amount of bedclothes was adjusted for 
comfort, provided that finger temperature could be 
maintained under 34° C. 

Temperature recordings were analyzed according to 
the following criteria: (1) A temperature elevation was 
considered significant if it exceeded 1° C; (2) the 
baseline was defined as the temperature immediately 
preceding a significant elevation; (3) the peak tem- 
perature was defined as the maximum temperature 
achieved during an elevation; (4) the magnitude of the 
elevation was measured from the baseline to the peak; - 
(5) the duration of the elevation was measured from 
the beginning of a rise to the point where the tempera- 
ture returned to baseline and was determined only 
when a return to the previous baseline occurred, with- 
out interruption by a subsequent rise. The timing of 
the subjective symptoms on the temperature recording 
was determined according to the paper speed. 

The two-tailed Student's t test was used to determine 
significant differences of results found in premeno- 
pausal and postmenopausal subjects. The paired t test 
was used to compare results in postmenopausal sub- 
jects before and after estrogen administration. 


Results 


The following observations were made in the four 
premenopausal subjects who were studied to deter- 
mine the effect of several variables on the finger tem- 
perature recording. Premenopausal patients were used 
because they had stable finger temperature recordings 
under basal conditions, which allowed for clear obser- 


*International Biophysics Corporation, Irvine, California. 
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.vation of the effect of the variable on finger tempera- 
ture. Additional bedclothes provided greater thermal 
comifort and resulted in relatively little increase in 
finger temperature, as long as the extremity being re- 
corded remained exposed. Light and heavy meals were 
followed by significant temperature rises within 30 
minutes in two of four and three of four subjects, re- 
spectively. Ambulation to a nearby bathroom led to a 
sigrificant rise in a single subject. Sleep resulted in 
prominent temperature rises in all subjects, which oc- 
curred within a few minutes of sleep onset. Smoking of 
a cigarette with normal nicotine content had no notice- 
able effect, perhaps because the subjects were long- 
term smokers. Based on these findings the study con- 
ditions utilized during the measurement of hot flashes 
in postmenopausal subjects were strictly controlled. 

During the 56 hours of temperature recordings in 
the seven postmenopausal women 41 significant eleva- 
tions (> 1? C) of temperature were observed. These oc- 
curred at an interval of 54+ 10 minutes (mean + 
standard error, range 24 to 359 minutes), calculated 
from the onset of consecutive elevations. Of these 41 
elevations, 28 (6996) coincided with subjective hot 
Hashes and provided the basis for characterizing the 
typical skin temperature elevations associated with the 
symptom complex. Fig. 1 shows the mean characteris- 
tics of these 28 temperature elevations. Prior to the 
rises the mean baseline skin temperature was 28.0 + 
0.2? C (range 24.0? to 38.3* C). The average tempera- 
ture increase was 2,7? + 0.2? C (range 1.7° to 4.9? C). 
The mean duration was 31 minutes (range 15 to 62) 
with the increase phase being 8.3 + 0.7 minute (range 
3 to 16) and the decrease phase being 23 + 4.6 minutes 
(range 9 to 48). The duration of the increase phase was 
invariably shorter than the time of return of the tem- 
perature from peak to baseline. The duration of sub- 
jective flushing was 2.3 + 0.4 minutes (range 30 sec- 
onds to 5 minutes) and that of subjective perspiration 
was 2.1 + 0.4 minutes (range 35 seconds to 6 minutes). 
The subjective flushing began 1.2 + 0.6 minutes (range 
—4 to +6 minutes) before and ended 1.1 + 0.7 (range 
—3.25 to +5 minutes) after the onset of temperature 
rises. For 18 of the 28 episodes (6596) the subjective 
flushing preceded the onset of the temperature ele- 
vation. 

Based on the characteristics described in Fig. 1, all 
temperature recordings of the study subjects were ana- 
lyzed for the presence or absence of typical tempera- 
ture elevations, whether or not these were associated 
with symptoms. For each significant temperature ele- 
vation the area under the curve was measured in 
square centimeters in duplicate with a planimeter. For 
each 8-hour recording the areas under each tempera- 
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Fig. 2. Total elevation of finger temperature per 8-hour re- 
cording in degree (Centigrade) hours in premenopausal 


women and in women less than 2 years postmenopausal. 
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Fig. 3. A typical recording of finger temperature over a 
3-hour period in a postmenopausal subject (4) and a pre- 
menopausal subject (B). 


ture elevation were totalled. The value obtained was 
converted to degree (centigrade) hours according to 
the paper speed and the temperature calibration, yield- 
ing a value representing the total elevation of finger 
temperature in degree hours for each 8-hour record- 
ing. Fig. 2 shows the degree hours of temperature ele- 
vation found in the premenopausal and postmeno- 
pausal subjects, which was significantly higher (P « 
0.05) in the women without (6.2 + 1.4 degree hours) as 
compared to those with (1.8 + 0.9 degree hour) ovar- 
ian function. 

Fig. 3, 4, shows a 3-hour segment of a skin tempera- 
ture tracing of one of the postmenopausal subjects. 
Four typical temperature rises can be seen and each 
was associated with subjective feelings of hot flashes. 
The black bars denote the duration of subjective dis- 
comfort. Fig. 3,B, shows a 3-hour segment of the tem- 
perature recording in a premenopausal subject. Note 
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Fig. 4. Total elevation of finger temperature per 8-hour re- 
cording in postmenopausal women before and after estrogen 
treatment. 
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Fig. 5. Typical recording of finger temperature in the same 
postmenopausal subject before (4) and after (B) estrogen 
treatment. 


the stable temperature recording and the absence of 
the typical temperature elevations associated with hot 
flashes. 

Fig. 4 compares the degree hours of temperature 
elevation found in the five postmenopausal subjects be- 
fore and after estrogen administration. A marked re- 
duction of temperature elevations was noted in each 
patient and in the entire group the mean reduction was 
significant at P « 0.02. This reduction in finger tem- 
perature elevations was associated with complete relief 
of symptoms in all five patients. 

Fig. 5 shows the actual temperature tracing in a 
postmenopausal subject before and after estrogen 
treatment. Again, note the presence of typical tempera- 
ture rises before and their absence with estrogen ad- 
ministration. 
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Comment A 


At the present time it is estimated that there are 
more than 25 million women in the United States who 
are without ovarian function secondary to either natu- 
ral or surgical menopause. Of the various sequelae re- 
sulting from the cessation of ovarian function, the oc- 
currence of hot flashes is by far the most frequent 
symptom compelling older women to seek medical at- 
tention, Although this disturbance is one of the most 
frequent of all gynecologic complaints virtually nothing 
is known about its pathogenesis. 

To date, studies attempting to correlate hot flashes 
with hormonal parameters and the effects of therapy 
have relied only on the quantitation of subjective dis- 
comfort.* ? The variation in the methods used to assess 
the degree of subjective discomfort and the inherent 
variability of cognitive perception of this physiologic 
disturbance are just two of the factors which have led to 
difficulties in studying this symptom complex. It is ap- 
parent that a technique to objectively record hot flashes 
is required to eliminate these variables. 

Objective recording of hot flashes was first reported 
by Reynolds,? who found an increase in cheek tempera- 
ture and finger volume in a postmenopausal subject. 
The rise in cheek temperature was confirmed by 
Collett in several subjects. Temperature recording 
throughout the body by Molnar’ in a single woman 
during the occurrence of multiple hot flashes revealed 
profound temperature rises up to 6° C of the skin over 
the fingers and toes. These rises were much greater 
than the skin temperature changes observed in the area 
where the hot flashes were experienced, i.e., the chest, 
neck, and face. In these latter areas, diaphoresis oc- 
curred simultaneously with the hot flash, and the 
limited skin temperature rise or actual cooling was pre- 
sumably due to evaporation. 

The present study provides strong support for the 
use of.continuous recording of skin temperature 
changes on the dorsum of the middle finger of the 
hand as an objective measurement of hot flashes. The 
following observations support this conclusion: First, 
typical temperature fluctuations occurred in close tem- 
poral relationship to subjective complaints. Second, the 
extent of temperature fluctuations was significantly 
greater in symptomatic postmenopausal subjects than 
in asymptomatic premenopausal control subjects. Fi- 
nally, the fluctuations seen in the menopausal patients 
were significantly reduced by estrogen administration, 
a treatment known to be highly effective in abolishing 
the subjective complaints. 

The observation that subjective flushing generally * 
preceded the onset of the temperature rise was of in- 
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. terest. This could result from the time required for 


conduction of heat through the tissues to the thermis- 
tor. An alternative explanation is that vasodilation in 
other areas of the body preceded that occurring in the 
finger, since multiple sites were not monitored simul- 
taneously. Itis also possible that the subjective feeling 
represents perception of a disturbance within the cen- 
tral nervous system, which is then followed by the pe- 
ripheral changes measured. A more complete study of 
the relationship of finger temperature increment with 
other objective changes such as skin coriductance, pulse 
rate, and blood pressure with subjective symptoms may 
help to further define the sequence of these events.. 
The lack of precise correlation of all subjective and 
ob'ective episodes of flushing was also of interest. This 
may be the result of the recording of skin temperature 
changes i in only one part of the body but probably re- 
sulted fromi the variable observation and reporting of 
subjective flushing by the patients. The prominent re- 
sponse of subjective hot flashes to placebo in other 
studies is consistent with this concept. Studies measur- 
ing skin temperature changes in more than one area of 
the body may hélp to answer this question. 
These results and the preliminary findings by Mol- 
nar suggest that hot flashes are associated with gen- 
eralized and profound cutaneous vasodilation through- 
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out the body. The mechanisms responsible. for this 
vasodilation may be either humoral or neurogenic. 
Neurotransmitters which are released within the hypo- 
thalamus secondary to the cessation of negative feed- 
back of ovarian steroids could influence temperature- 
regulating centers in the hypothalamus or could act 
peripherally by release into the circulation. Both 
catecholamines and prostaglandin E have been linked 
to hypothalamic release of gonadotropin-releasing 
hormone!" !? and temperature regulation." 4 The re- 
cent demonstration that clonidine, an alpha-adrenergic 
antagonist, significantly reduces the occurrence of hot 
flashes appears to implicate norepinephrine in this 
mechanism.? 3 

In summary, a technique of objective identification 
of hot flashes is proposed as a significant advance iri the 
investigation of this common disturbance. The major 
variable of subjective response of subjects is thereby 
eliminated, allowing for more reliable scientific scruti- 
ny of all aspects of the occurrence and relief of this 
symptom complex. 


We wish to acknowledge the capable assistance of the 
nurses of the University of California, Los Angeles, 
Clinical Research Center in helping to carry out this 
study. 
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Relationship betwéen actin-myosin interaction and 
myosin light chain phosphorylation in human 


placental smooth muscle 


GABOR HUSZAR 
PENHRYN BAILEY 


New Haven, Connecticut 


Myosin in human term placentas was recently characterized (see reference 11), and in the présent 
study the regulation of actin-myosin interaction in. placental smooth muscle was examined. It was 
fourid that the 17,500 mw light chain of the placental myosin can be phosphorylated or 
dephosphorylated i in vitro by endogenous myosin light chain kinase and myosin light chain : 
phosphatase enzymes. The adenosine triphosphatase (ATPase) activity of placental actomyosin 
increases about fourfold upon myosin phosphorylation. As both the phosphorylation and 
depHosphorylation reactions depend on the presence of divalent cations, the state of myosin - 
phosphorylation could be fixed with the addition of ethylenediaminetetraacetate (EDTA). In the 
course of phosphorylation-dephosphorylation experiments, aliquots of the reaction mixture were 
mixed with EDTA and the actomyosin fractions with varying degrees of phosphorylation were 
isolated by Sepharose- -4B chromatography. By analysis of the actomyosin samples, a quantitative 
relationship was established between the degree of myosin phosphorylation and actomyosin 
ATPase activity. With respect to the role of calcium, it was found that the placental mydsin light 
chain kinase is active only in the presence of calcium, but there is no further calcium requirement 
for actin-myosin interaction. The contractile state of smooth muscle in the placental villi and in the 
wall of placental bload vessels is instrumental in the maintenance of blood flow. Thus, the State of 
myosin phosphorylation is an important fáctor i in the regulation of uteroplacental and. fetoplacental 
circulation. The placenta is a unique and accessible source of human smooth muscle proteins. The. 
myosin phosphorylation system described in this paper appears to be a good model for the study of 
the pharmacologic and hormonal regulation of smooth muscle contractility. (AM. J. OBSTET. 


GYNECOL. 135:718, 1979.) 


ACTIN-MYOSIN INTERACTION in smooth muscles 
and in nonmuscle contractile systems has been shown 
to be regulated by phosphorylation- dephosphorylation 
of the larger of the two myosin light chains.” The 
actomyosin adenosine triphosphatase (ATPase) activity 
becomes higher or lower as the myosiri is: phosphor- 
ylated or dephosphorylated. The contractile state of 
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chicken gizzard smooth muscle fibers recently was 
shown. to be related to the state of myosin light chain 
phosphorylation. In nonmuscle systems, a similar re- 
lationship has been established between the contractile 
properties (speed of shortening and force generation) 
and between the degree of myosin light chain phos- 
phorylation by examination of threads of platelet ac- 
tomyosins.? As the extent of myosin phosphorylation 
reflects the relative activity of the myosin light.chain 
kinase and the myosin light chain phosphatase, the 
regulation of the smooth muscle contractility on the 
molecular level is mediated by these enzymes. 

The smooth muscle of the placenta appears to be an 
ideal system for the study of regulatory processes, be- 
cause the contractile state of smooth muscle in the 
fetoplacental system is constantly being adjusted in re- 
sponse to neural and neurohumoral stimuli during 
pregnancy and labor. The placenta provides two major 
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sources of smooth muscle. One source is smooth mus- 
de bundles, so-called anchoring villi, which bridge the 
maternal and fetal surfaces of the placenta. '? The other 
source is the placental vessels. We have recently iso- 
lated a smooth muscle-type myosin from human term 
placentas.!! The placental myosin is composed of two 
heavy chains of 200,000 mw and two pairs of light 
chains with 13,500 and 17,500 mw. Whether the pla- 
cental myosin is a mixture of isozymes or perhaps there 
is only one type of myosin gene expressed in the pla- 
centa is not known at this time. There was no 
heterogeneity found, however, with respect to the mo- 
lecular weights of the myosin light chains. l 
In the present work the studies were extended to the 
regulation’ of actin-myosin interaction in human pla- 
cental smooth muscle. We have found that: (1) actin- 
myosin interaction in the placenta is regulated by 
myosin light chain phosphorylation, (2) there is a 
quantitative relationship between myosin light chain 
phosphorylation and actin- -myosin interaction; (3) 
myosin light chain kinase requires calcium. for activity, 
bit once the myosin is phosphorylated there is no 
further calcium requirement for actin-myosir. interac- 
tion; (4) the placenta is a readily available source of 
human smooth muscle contractile proteins. 


Experimental procedures 


Material. All chemicals used were analytical grade 
and were obtained from. Mallinckrodt Chemical Works 
and from Fischer Scientific Co. Gel electrophoresis 
supplies and sodium dodecyl sulfate (SDS) were pur- 
chased from Eastman Organic Chemicals. Protein 
standards, dithiothreitol (DTT), and phenylmethyl sul- 
fonyl-fluoride (PMSF) were supplied by Sigma Chemi- 
cal Company. Adenosine [y-?p] 5- triphosphate, 1,000 
te 3,000 Ci per mole were purchased from New Bn 
gland Nuclear. 

Actomyosin preparation. All procedures were car- 
ried out at 4° C. Human term placentas were obtained 
immediately after delivery and minced after the de- 
cidua and membranes were removed. The placental 
mince was repeatedly washed with 10 mM potassium 
phosphate buffer, pH 6.5, 1 wg per milliliter of PMSF, 
1 mM EDTA, and 1 mM £- -mercaptoethanol until it 
was free of blood. The extraction of actomyosin was 
carried out with three volumes of Guba-Straub solution 
(0.3M KCl, 0.1M KH;PO,, and 0.05M K,HFO,), pH 
6.9, for 90 minutes." The extract was centrifuged for 
15 minutes at 15,000 x g and the actomyosin was sub- 
sequently precipitated by dilution of the supernatant 
with eight volumes of 1 mM ethylenediaminetetra- 
acetate (EDTA)~H,0. The precipitate was collected 
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and homogenized in 10 mM imidazole buffer, pH 7.0. 
The suspension was stirred, and the pH was moni- 
tored. ATP and CaCl, were added to the suspension to 
a final concentration of 5 mM, and this was followed by 
IM MgCl, which was added drop by drop to a final 
concentration of 100 mM. The actomyosin was col- 
lected by centrifugation at 10,000 x g and was washed 
with 10 mM imidazole, pH 7.0: The actomyosin pellet 
was then resuspended in 0.6M KCl, 20 mM imidazole, 
pH 7.0, and 1 mM DTT, and it was centrifuged at 
100,000 x g for 50 minutes in the presence of 4 mM 
ATP and 6 mM MgCl, The clear actomyosin solution 
after dialysis against 0.6M KCl, 20 mM imidazole, pH 
7.0, and 1 mM DTT was used in the experiments. Pro- 
tein concentrations of the actomyosin preparations 
were between 8 and 16 mg/ml. Protein concentration 
was determined by the biuret method." ` 
Phosphorylation of myosin. Phosphorylation of ac- 
tomyosin was carried out at roonr temperature in 0.6M 
NaCl, 20 mM imidazole, pH 7.0, 1 mM CaCh, 5 mM 
MgCl, and 1 mM ATP with or without 15 to 30 Ci 
per milliliter of ATP-[y-?P] added. The phosphoryla- 
tion mixture also contains the placental myosin light 
chain kinase and phosphatase enzymes which copurify 
with the actomyosin. The phosphorylation reaction was 
started with the addition.of ATP. } Myosin light chain 
kinase and phosphatase was inhibited by the addition 
of EDTA to aliquots of the phosphorylation mixture to 
a final concentration of 30 mM and the phosphorylated 
actomyosin was isolated’ by Sepharose-4B chromatog- 
raphy. Protein-bound ?*P was deter mined both in the 
phosphorylation mixture and in the Sepharose-column 
actomyosin fractions, Aliquots of the phosphorylation 
mixture were mixed with hot 1% SDS and were 
dialyzed extensively against a 0.1% SDS solution. In 
case of the phosphorylated actomyosin, aliquots of 
Sepharose-4B column fractions were mixed directly 
with the counting solution. “P radioactivity was de- 
termined by a Beckman scintillation counter. 
Sepharose chromatography. Sepharose-4B columns 
measuring 1.5 by 40 cm were used. The eluate was 
0.6M KCl, 20 mM imidazole, pH 7.0, and 1 mM EDTA. 
Usually 2 ml samples were applied to the column and 
1.4 ml fractions were collected. In experiments where 
serial ATPase and phosphorylation studies were car- 
ried out, two columns were used alternatively. 
SDS-gel electrophoresis. Gel electrophoresis with 
595 SDS was carried out as described by Weber and 
Osborne.? After ethanol precipitation the samples 
were dissolved in a solution containing 196 SDS, 6M 
urea, and 50 mM Na;HPO,, pH 7.2, and applied to the 
gels. Gels were stained by Coomassie Blue. Densitome- 
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Fig. 1. Electrophoretic analysis and densitometric tracings of human placental actomyosin before (a) 
and after (b) Sepharose-4B chromatography with 5% SDS-acrylamide gels. Gels were stained with 


Coomassie Blue and were traced at 525 nm. 


try was performed on a Quick Scan Instrument 
(Helena Laboratories, Beaumont, Texas). For deter- 
minations of radioactivity the gels were sliced in 0.5 cm 
sections and the slices were further crushed by squirt- 
ing them from a tuberculin syringe into the counting 
vials. The scintillation fluid (Biosolve) was added to the 
vials and the amount of **P radioactivity i in the gel slices 
was determined. 

"ATPase determinations. Assay volumes of 1 ml were 
incubated at 37° C for 15 minutes. After 15 minutes, 
0.1 ml was taken from each sample and the released 
inorganic phosphate (P;) was determined according to 
a modification of the méthod of Chen and associates." 
Linearity of the ATPase activities under these condi- 
tions up to 30 minutes was repeatedly tested. Contents 
of the assay for actomyosin ATPase were as follows: 1.5 
mM MgCb, 0.2 mM CaCl, and 0.06M KCI. All assays 
contained 20 mM imidazole, pH 7.0, and ] mM ATP. 

Human placental actomyosin. Tbe placental ac- 
tomyosin isolation procedures yield about 0.2 gm of 
"crude" actomyosin per 100 gm of wet placental tissue. 
As was the case with the other smooth muscles investi- 
gated so far, the "crude" actomyosin also contains the 
endógenous myosin light chain kinase and myosin light 
chain p hosphatase. 73 The advantage of our prepara- 
tion methods is the reproducible low level of tropo- 
myosin and other myofibrillar proteins. About 5596 of 
the “crude” actomyosin is myosin and about 24% of it is 
actin. After Sepharose chromatography, the ratio in- 
creases to 62% and 32%, respectively (Fig. 1, a and b). 
'The molar ratio of actin to myosin is about 5:1; thus, 
myosin.at any phosphorylation level has sufficient 
amounts of actin available for interaction. The first 


peak which elutes from the Sepharose-4B column is 
actomyosin and it is followed by the myosin peak (Fig. 
2, b). Myosin light chain kinase and myosin light chain 
phosphatase are separated from actomyosin and myo- 
sin by Sepharose chromatography and they elute in the 
later fractions.?"* The ATPase specific activities of a 
typical preparation of phosphorylated and dephos- 
phorylated actomyosin are shown in Table I. 

Phosphorylation and dephosphorylation of the ac- 
tomyosin. Placental actomyosin was phosphorylated by 
the endogenous myosin light chain kinase under the 
conditions described in "Experimental procedures." 
The amount of incorporated phosphate and the pat- 
tern of the phosphorylation in a typical experiment are 
shown in Fig. 3. Under the experimental conditions the 
myosin: was phosphorylated in about 3 to 5 minutes 
after the phosphorylation reaction was started and it 
was dephosphorylated in about 4 hours. Several series 
of experiments were carried out to inyestigate the ef- 
fects of various ions. 

Sodium chloride versus potassium chloride. The change 
from KCI to NaCl had no effect on phosphorylation. 
The change was made to facilitate the processing of the 
phosphorylated actomyosin during SDS dialysis and 
SDS gel chromatography. 

Ion strength. Varying the NaCl concentration between 
0.6M and 0.06M made no difference with respect to 
phosphorylation. The 0.6M NaCl was selected because 
at this concentration the actomyosin was in the solution 
and the phosphorylation mixture could be applied di- 
rectly to the Sepharose-4B columns. 

Calcium. The calcium ion was absolutely necessary 
for the activity of the myosin light chain kinase. In the 
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Table I. Placental myosin phosphorylation ard 
actomyosin ATPase activity 


nmoles Pilmg 


Preparation protein/min. 

Unphosphorylated actomyosin (state of 

isolation) 12 
Paosphorylated actomyosin (4 min. sample) 43 
Dephosphorylated actomyosin (240 min. 

sample) (C) 13 
Rephosphorylated myosin (4 min. sample) 42 
Chicken skeletal muscle myosin (E) 5 
C plus E 180 


ATPase assay was as described in “Experimental pro- 
cedures.” 


absence of free calcium ions (5 mM ethyleneguanosine- 
tetraacetate [EGTA]) no phosphorylation occurred 
(Fig. 3). The rate of phosphorylation did not vary with 
calcium concentrations between 0.5 mM and i0 mM. 

ATP. Concentrations between 1 mM and 10 mM 
were tested, and there was no appreciable difference in 
the pattern of myosin light chain phosphorylation in 
this range. 

A concentration of either KCl or NaCl at 0.6M ap- 
peared to moderate the phosphorylation-dephos- 
phorylation of the myosin light chains. If 0.1M KCl or 
NaC] was used instead of the 0.6M concentration and 
other conditions were unchanged, complete dephos- 
phorylation occurred in about 35 minutes. It was sig- 
niheant in subsequent experiments that the myosin 
light chain phosphatase required divalent cations for its 
activity. If EDTA was added to the phosphorylation 
mixture at any time during the experiment, the state of 
the phosphorylation became fixed and showed no 
further change (Fig. 3). 

After the Sepharose-4B chromatography, the ac- 
tomyosin ATPase activity and the level of myosin 
phosphorylation were measured in the actomyosin 
fractions. The amount of phosphate bound to myosin 
was calculated on the basis of the ?P specific activities in 
the actomyosin fractions (Fig. 2 b). The actual myosin 
content of the fractions was established by SDS gel elec- 
trophoresis (Fig. 1, b). The distribution of radicactivity 
in identical gels showed that all the "P was associated 
with the myosin light chains of 17,500 molecular 
weight (Fig. 4). At the peak level of phosphorylation 
about 1.8 moles of phosphate per mole of placental 
myosin was found. The value represents about 0.9 
mole of phosphate per mole of 17,500 myosin light 
chain of molecular weight. 

Actin-myosin interaction. The effect of phosphor- 
ylation on human placental actin-myosin interaction 
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Fig. 2. Sepharose-4B filtration of human placental acto- 
myosin. Two milliliters of actomyosin solution was applied to a 
1.5 by 40 cm column, and 1.4 ml fractions were collected. The 
column was developed with a buffer of 0.6M KCl, 1 mM DTT, 
and 20 mM imidazole, pH 7.0. Actomyosin eluted first and it 
was followed by myosin. Upper graph: ATPase specific ac- 
tivities of actomyosin (e----e) and myosin (e—-—e). Lower 
graph: Elution pattern at an optical density of 280 nm 
(o——o) and counts per minute in 20 yl of the column frac- 
tions (e----e). 


was monitored by actomyosin ATPase measurements. 
The "crude," unphosphorylated actomyosin had an 
ATPase activity of between 12 and 20 nmoles per mil- 
ligram of protein per minute. Following phosphoryla- 
tion the actomyosin ATPase activity increased three- 
fcld to fourfold, and after dephosphorylation of the 
myosin light chain the actomyosin ATPase activity 
returned to the original level (Table I). The de- 
phosphorylated actomyosin could again be phosphor- 
ylated with a simultaneous threefold to fourfold 
increase in actomyosin ATPase (Table I). These ex- 
periments along with the identical SDS gel patterns of 
the phosphorylated and dephosphorylated actomyosin 
have proved that the loss of the P counts in the myo- 
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Fig. 3. Phosphorylation-dephosphorylation of human placental actomyosin. Actomyosin phosphor- 
lation mixture (10 mg per milliliter) was incubated for 4 hours. The samples of 20 ul were mixed with 
500 ul of hot 1% SDS solution, and the aliquots were dialyzed against 0.1% SDS before scintillation 
counting. e———e: Pattern of phosphorylation-dephosphorylation; o---o: effect of 5 mM EDTA on 
phosphorylation; x——x: 200 ul of phosphorylation mixture was removed at various times into 
separate vessels and it was further incubated in the presence of 30 mM EDTA. - 


5% SDS GEL OF PHOSPHORYLATED PLACENTAL MYOSIN 
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Fig. 4. Distribution of the ??P radioactivity in phosphorylated placental actomyosin. Phosphorylated 
actomyosin was subjected to electrophoresis, as shown in Fig. 1. The gel was sliced and processed as 


described in "Experimental procedures." 


sin light chains is the consequence of phosphatase ac- 
tivity rather than other effects, e.g., proteolytic degra- 
dation during the 4 hour incubation period. In another 


series of experiments magnesium ATPase of chicken ' 


skeletal muscle myosin was shown to be activated by the 
unphosphorylated placental actomyosin (Table I). This 
experiment illustrates that the lack of myosin phos- 


phorylation is the reason for the low ATPase activity of 
the unphosphorylated actomyosin. Placental actin was 
readily available for interaction with the chicken 
skeletal myosin. 


Myosin phosphorylation and actin-myosin interac- . 


tion. The observation that the placental myosin light 
chain phosphatase is inhibited by the removal of the 
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Fig. 5. Placental myosin phosphorylation and actin-myosin interaction. Actomyosin phosphorylation 
(1 mg per milliliter of protein) was carried out as described in “Experimental procedures.” At the 
designated times identical 1.4 ml aliquots of the phosphorylation mixture were mixed with EDTA to 
a final concentration of 30 mM. Actomyosin ATPase activity and the extent of myosin phosphoryla- 
tion were measured. Upper graph: 1.4 ml of the phosphorylation mixture was chromatographed on 
a Sepharose-4B column, as shown in Fig. 2. ATPase specific activity was determined for the isolated 
actomyosin fractions described under "Experimental procedures.” Lower graph: 130 ul of the phos- 
phorylation mixture was combined with 20 ul of 10% SDS and 5% B-mercaptoethanol and applied to 
7.596 SDS-polyacrylamide gels. The gels were sliced and processed as described under "Experimen- 
tal procedures." e——e: Counts per minute in slices Nos. 15 to 20 in the SDS gels of identical 
actomyosin samples at various degrees of phosphorylation, Maximum phosphorylation corresponds 


to about 0.9 moles of P, per mole of light chains of 17,500 molecular weight. 


divalent cations has permitted a detailed analysis of the 
correlation between the state of myosin phosphoryla- 
tion and actin-myosin interaction. Phosphorylation- 
dephosphorylation experiments were carried out as 
described in Fig. 3. Aliquots of the phosphorylation 
mixture were drawn at various times during the exper- 
iment; after addition of EDTA to a final concentration 
of 30 mM, they were applied to the Sepharose-4B col- 
umns. The actomyosin at its peak with the various 
levels of myosin light chain phosphorylation was col- 
lected and concurrently analyzed for *P content and 
for actomyosin ATPase activity. Analysis of a series of 
samples with varying degrees of phosphorylation and 
dephosphorylation show that there is a quantitative re- 
lationship between the state of myosin light chain 
phosphorylation and actin-myosin interaction (Fig. 5). 


Placental actomyosin ATPase and divalent cation 
requirement. Phosphorylated myosin in chicken giz- 
zard? and in pig stomach smooth muscle* does not re- 
quire calcium for activation by actin; however, the ac- 
tin-phosphorylated myosin interaction in the smooth 
muscle of guinea pig vas deferens was shown to be 
calcium dependent.! This aspect of the divalent cation 
requirements of human placental smooth muscle ac- 
tomyosin was also investigated (Table II). The presence 
or absence of Ca** ions (6 mM EGTA) had no effect on 
the actomyosin ATPase activity. Placental actomyosin 
ATPase, whether or not the myosin is phosphorylated, 
is not calcium dependent. The calcium-mediated regu- 
lation of actin-myosin interaction appears to be limited 
to the myosin light chain kinase activation. EDTA (che- 
lates both calcium and magnesium), however, abolishes 
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Table II. Effect of divalent cations on placental 
actin-myosin interaction 






nmoles P,/mg protein/min. 


Preparation 


Unphosphorylated 

placental actomyosin 11 12 0 
Phosphorylated 

placental actomyosin 33 33 0 





A'TPase assay: Specific activities of column-purified (as in 
Fig. 2) unphosphorylated and phoshorylated placental acto- 
myosin were measured as described in "Experimental pro- 
cedures." 


the actomyosin ATPase, as magnesium is required for 
the actin-myosin interaction. 


Comment 


Recently a general picture of the regulation of con- 
tractility in smooth muscle and in nonmuscle systems 
has emerged. Interaction of actin and myosin was 
shown to be mediated through enzymatic phosphor- 
ylation of a serine residue in the larger of the two myo- 
sin light chains. Evidence was recently provided by 
Leibowitz and Cook? for a direct relationship between 
contractile speed and force generation in threads of 
human platelet actomyosin and between the phos- 
phorylation state of the myosin in the threads. Compa- 
rable data have been developed in chicken gizzard 
smooth muscles? and in two other smooth muscle prep- 
arations (guinea pig vas deferens and pig stomach).'~? 
A relationship between the state of the myosin 
phosphorylation-dephosphorylation and actomyosin 
A'TPase activity was previously shown. 

Our research program is focused upon the structure 
and function of smooth muscle contractile proteins in 
the placenta and in the uterus. In order to study the 
mechanism of pharmacologic and neurohormonal 
regulation of smooth muscle contractility, an in vitro 
model system that satisfied the following requirements 
was sought: (1) It should have all the components for 
myosin phosphorylation-mediated actin-myosin in- 
teraction; (2) it should be a system which had been 
shown in muscle to respond to neurohormonal and 
pharmacologic stimuli. (3) it should be derived from 
the reproductive tract of a mammalian species so that 
the data would be relevant to humans. Actomyosin 
from the human placenta seems to fulfill all these 
criteria with the additional benefit that the placenta is 
now demonstrated to be a unique and accessible source 
of human smooth muscle contractile proteins. In this 
paper, we have illustrated the details of the actin- 
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myosin interaction in human placental smooth muscle. 
It was shown that the actin-myosin interaction is regu- 
lated by myosin light chain phosphorylation. As has 
been found in other smooth muscle systems, the en- 
dogenous myosin light chain kinase and myosin light 
chain phosphatase enzymes have coprecipitated with 
the placental actomyosin during the isolation proce- 
dure. A detailed study of placental myosin phosphor- 
ylation and actomyosin A'TPase was possible because 
the myosin light chain phosphatase is inhibited with 
EDTA. In the presence of EDTA, placental actomyosin 
can be stored for days without a change in the state of 
myosin phosphorylation or in actomyosin ATPase 
properties. Morgan and associates! have previously 
found that the myosin light chain phosphatase from 
skeletal muscle also requires divalent cations for activ- 
ity. Simultaneous measurement of the state of myosin 
light chain phosphorylation and actomyosin ATPase 
activity have shown a quantitative relationship between 
the amounts of myosin-bound phosphate and the rate 
of actin activation of the myosin ATPase. When the 
myosin light chains were completely phosphorylated, 
the actomyosin ATPase activity was about three to four 
times higher than that of the actin-unphosphorylated 
myosin. 

The question of calcium regulation of actin-myosin 
interaction was also investigated. It was shown that cal- 
cium is necessary for the activity of the myosin light 
chain kinase, which is also true in various other smooth 
muscle systems." ^ However, the interaction of actin 
with the phosphorylated placental myosin was shown 
not to be calcium dependent. This result differs from 
the data of Chacko and associates,! who found that in 
the other smooth muscle studied from the reproduc- 
tive system (guinea pig vas deferens) actin-phosphory- 
lated myosin interaction is dependent on calcium. 

The smooth muscle of the anchoring villi and the 
placental vessels is an important factor in the regula- 
tion of the uteroplacental blood flow. The placental 
blood circulation responds continuously to a number of 
neurohormonal and pharmacologic stimuli. Pharma- 
cologic and neurohormonal agents which increase 
smooth muscle tone presumably promote actin-myosin 
interaction at the molecular level. Thus, the action of 
these agents should ultimately increase the level of 
myosin phosphorylation in smooth muscles. As the 
amount of myosin phosphorylation reflects the relative 
activity of the myosin light chain kinase and myosin 
light chain phosphatase, an elevated level of phos- 
phorylation could occur after increased kinase or de- 
creased phosphatase activities. Little is known about 
the properties of myosin light chain phosphatase, but it 
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is clear that the smooth muscle myosin light chain 
kinase is active only at calcium levels above 1077M and 
is inactive upon removal of the calcium. 

With respect to the neurohormonal and pharma- 
cologic regulation of smooth muscle contractility, two 
regulatory pathways can be perceived. The fizst is regu- 
lation through calcium levels. In this pathway, drugs or 
hormones would regulate the availability of intracellu- 
lar calcium which is necessary for the activity of the 
myosin light chain kinase. The second is a direct phar- 
macologic or hormonal effect on the enzymes. The 
hormones and drugs, either directly or through the 
cyclic nucleotide levels, may regulate the myosin light 
chain kinase or myosin light chain phosphatase. Alter- 
natively these agents may directly influence the activa- 
tion of these enzymes. For instance, the calcium mod- 
ulator protein-myosin light chain kinase interaction 
could be affected." '* Most recently a calcium-binding 
modulator protein was isolated and sequenced from 
the bovine uterus.'? This protein is likely to be the uter- 
ine troponin whose presence was reported and dis- 
puted previously by various investigators.” 2! 

Evidence for hormonal regulation of cellular calcium 
levels comes from the laboratory of Carsten.” ?! [t was 
found that caldum uptake by the sarcoplasmic re- 
ticulum of bovine myometrium was inhibited by pros- 
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taglandins and oxytocin (hormones known to stimulate 
smooth muscle). Progesterone, the hormone which de- 
presses uterine contractility during pregnancy," pro- 
moted calcium uptake. These experiments were re- 
cently extended to microsomal fractions of human 
myometrium with similar results. With respect to the 
direct hormonal effects on the enzymes, Krall and as- 
sociates?! have reported a tissue-specific, hormone- 
stimulated translocation of protein kinases in rat myo- 
metrium preparations. 

In summary, we have shown that the human placen- 
tal smooth muscle actin-myosin interaction is regulated 
by phosphorylation and that the level of myosin phos- 
phorylation and the actin-myosin interaction are quan- 
titatively related.. We have found that there is no cal- 
cium requirement for actin-myosin interaction in 
placental smooth muscle beyond the calcium which is 
necessary for the activity of the myosin light chain 
kinase. Experiments are currently being carried out in 
our laboratory to study the various possible modes for 
regulation of smooth muscle contractility. 


We wish to thank Dr. Irwin H. Kaiser for the helpful 
discussions and Mrs. Barbara Barnard for assistance in 
obtaining placentas. 
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Sonar cephalometry in twins: A table of biparietal 
diameters for normal twin fetuses and a comparison 
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In 123 normal twin pregnancies, 589 biparietal diameter (BPD) measurements were obtained 
between 16 and 40 weeks’ gestation and mean values for each week were computed. A table of 
BPDs for normal twin pregnancies based on these data is proposed. Mean twin BPDs were 
consistently smaller than those of singletons. the difference averaging 3.5 mm between 16 and 40 
weeks’ gestation. The development of a twin BPD table now permits a more accurate assessment 
of twin gestational age and fetal growth. (Av. J. OBsTET. GYNECOL. 135:727, 1979.) 


SONOGRAPHIC EXAMINATION of the pregnant uter- 
us has become the preferred method for detecting 
twins. Once twinning has been demonstrated by sonar 
and two separate biparietal diameters (BPDs) are rec- 
ognized, prediction of gestational age is currently 
based on BPD tables derived from singleton pregnan- 
cies. However, the accuracy of predicting gestational 
age of twin pregnancies using data obtained from sin- 
gletons is unknown. ` l 

The need for a twin BPD table throughout preg- 
nancy is underscored by the difficulty clinicians have in 
establishing the gestational age of twin pregnancies. 
Usual landmarks such as uterine size and the appear- 
ance of fetal heart tones are often confusing in twin 
pregnancy. Currently, the clinical estimate of gesta- 
tional age in twins is based singularly on the menstrual 
history. Sonar cephalometry could be very helpful in 
estimating gestational age of twins if mean BPD values 
for each week in gestation were available. 
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In this investigation we studied the relationship be- 
tween mean BPDs of twin and singleton fetuses from 
16 to 40 weeks' gestation and report a table of mean 
twin BPDs which is different than that derived from 
singletons. , 


Material and methods 


Between January 1, 1972, and December 31, 1977, 
294 twin pregnancies were diagnosed in the Sonog- 
raphy Laboratory of the Department of Obstetrics and 
Gynecology, Southwestern Medical School, Dallas, 
Texas. One hundred twenty-three of these twin preg- 
nancies with the following criteria were selected for this 
study: (1) The pregnancies were uncomplicated except 
for twinning; (2) all infants were normal and live-born; 
(3) the BPDs of twin pairs were within 4 mm of each 
other; (4) the date of the last menstrual period was 
known. , 

A total of 340 sonar examinations were performed, a 
mean of 2.8 (range 1 to 7) per pregnancy. From 589 
BPD measurements available between 16 and 40 weeks’ 
gestation, mean and standard deviation for each week 
were calculated. When the BPD of one twin could not 
be measured for technical reasons,’ the sibling twin 
BPD was used if subsequent measurements of the pair 
demonstrated differences of less than 4 mm. The initial 
sonar cephalometry was performed before 28 weeks’ 
gestation in 75 cases (61%). " 

Mean singleton BPD values from 16 to Cu 
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Table I. Observed BPDs* of twin and singleton 
fetuses between 16 and 40 weeks' peanon 










Singleton fetus 





16 37.2 5 37.5 
17 6 34.0 5 41.9 
18 4 42.5 4 42.8 
19 12 43.6 7 47.7 
20 21 48.2 6 51.8 
21 18 48.2 9 54.9 
22 17 55.9 8 57.2 
23 11 56.9 5 58.5 
24 9 59.3 5 65.1 
25 10 64.8 7 66.6 
26 30 65.6 6 70.1 
27 26 68.0 7 71.3 
28 25 71.2 6 74.5 
29 37 74.2 8 76.8 
30 38 75.8 7 80.1 
31 27 79.0 7 81.6 
32 44 80.0 6 84.4 
33 43 81.7 8 85.5 
34 38 85.2 7 87.0 
35 63 85.4 8 89.9 
36 37 87.6 8 90.8 
37 38 89.2 6 93.4 
38 15 90.4 7 92.6 
39 6 89.7 3 94.0 
40 8 89.8 8 96.3 


*Measurements on bistable scope using outer-to-outer 
edge. - 


Table II. Predicted BPDs* of twin fetuses between 
16 and 40 weeks’ gestation 


Weeks’ gestation . M ean BPD (mm) 


16 32.9 
17 36.7 
18 40.5 
19 44.1 
20 47.6 
21 51.0 
22 54.9 
23 574 
24 60.4 
25 63.3 
26 66.1 
27 68.7 
28 71.3 
29 73.7 
30 76.0 
31 78.2 
32 80.3 
33 82.2 
34 84.1 
35 85.8 
36 87.4 
37 88.8 
38 90.2 
39 91.4 
40 92.5 





*Measurements on bistable scope using outer-to-outer 
edge. 
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gestation measured in our Sonography Laboratory! 
were used for comparison. 

Statistical analysis of BPD data was carried out in 
order to provide a standard twin BPD table and obtain 
smooth BPD curves for graphic comparison of twins 
and singletons. The polynomial regression method was 
used because: it takes into account variability among 
BPD values at a specific gestational week and the vary- 
ing number of observations at each week. 

Soriar cephalometry was performed with a Picker 
Echo View IX and XI Laminograph with A mode, B 
mode, and gray-scale (EDC) capabilities. The instru- 
ment has an average pulse intensity of 0.2 mW per 
square centimeter and a pulse repetition rate of 1,000 
per second. Two probes were used with frequencies of 
2 and 2.25 MHz. 

Echocephalometry in twins often presents more 
difficulties than in singleton pregnancies because the 
fetal position is more variable and less stable. In addi- 
tion, patients with an overdistended uterus tolerate the 
supine position poorly and scanning is time-consuming 
for the operator and tiresome for the patient. If the 
first twin is presenting in a cephalic position we follow 
the technique used for singletons. With the patient 
lying supine on a hydraulic table (Ritter 75 F) and the 
head tilted 20? to allow visualization of the full contour 
of the fetal skull, longitudinal scans are made begin- 
ning in the midline of the abdomen. The location of 
the head in relation to the vertical axis of the uterus as 
well as possible flexion and asynclitism is investigated. 
After the longitudinal scans have been obtained and 
films have been taken (usually six to eight gray- -scale 
Polaroid pictures), the examining table is rótated for 
transverse scans so that a full view of the fetal head with 
the typical midline echoes is obtained. Now scans are 
made with classic B mode (Bistable) every 0.5 cm, with 
the attempt to visualize the line of midline echoes in 
every plane. In the area of the widest cephalic dimen- 
sion the equipment is turned to A mode and a Polaroid 
film is taken from the oscillograph when the deflections 
produced by echoes from the near side, midline, and 
far side of the head are present. 

In general, the procedure for cephalometry in the 
second twin is similar to that described above, but in 
order to obtain the largest dimension of the BPD in the 
second head, oblique, transverse, or longitudinal scans 
of the maternal abdomen may be necessary, depending 
on the position of the head and the degree of flexion. A 
total of 8 to 10 Polaroid bistable pictures are taken of 
each fetal head. If the examination is not satisfactory 
the patient is rescanned after a few hours or the follow- 
ing day. l em 

From the images of the head, measurements are 
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made with stainless steel dividers, with the outer edges 
of the near and far sides on the bistable films and the 
leading edges of each side in the A mode pictures, al- 
ways measured in a right angle to the line of midline 
echoes used as reference points. This distance is then 
transferred to and quantitated on a millimetric scale. 
This scale is a photograph of the crystal controlled 
marker taken with a Polaroid film from the bistable 
scope which also serves as a constant source of calibra- 
tion for the speed of sound in tissue (1,540 m per sec- 
ond). Operators were an ultrasound technician and 
one of us (R. S.-R.). 


Results 


The patient population was distributed as follows: 
57% black, 27% white, and 16% Latin American. The 
majority of women (7896) were hospitalized in the Park- 
lznd High Risk Pregnancy Unit for most of the third 
trimester. 

The mean gestational age at delivery was 37 weeks 
(range of 30 to 40 weeks). Twin pairs were of the same 
sex in 78% of cases. The Colorado Intrauterine Growth 
Chart? was used to assign each infant a body weight 
percentile. Seventy-nine percent of the infants were at 
or below the fiftieth percentile and 25% were below the 
tenth percentile. 

Observed mean BPDs for twins as well as singletons 
are shown in Table I, Mean BPD measurements of twin 
fetuses were consistently smaller than those of sin- 
gletons, the difference averaging 3.3 mm from 16 to 30 
weeks and increasing slightly to 3.8 mm as pregnancy 
advanced. 

The polynomial regression equation predicting mean 
twin BPDs is: BPD = 45.097 + 5.827 weeks — 0.0597 
(weeks)*. By substituting values for weeks in this equa- 
tion, predicted BPD values can be obtained for each 
week of gestation (Table II) The correlation coef- 
ficient for this equation is 0.968, indicating that it is an 
excellent representation of the relationship between 
twin BPDs and weeks of gestation. Graphic comparison 
of predicted mean twin and singleton BPDs through- 
out gestation is provided in Fig. 1. 


Comment 


In the present study, BPDs have been measured in 
uncomplicated twin pregnancies. It is important to 
emphasize that the gestations selected for this study 
were entirely normal except for twinning. In order to 
remove twin pairs with unequal growth we excluded 
sets with a BPD difference of more than 4 mm. A large 
proportion of patients (7896) were hospitalized gen- 
erally from 26 weeks until delivery, a setting which 
provided good nutrition, limited activity, and rest. 
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Fig. 1. Smoothed mean twin and singleton biparietal diame- 
ters between 16 and 40 weeks’ gestation. Smoothing was done 
by using polynomial regression equations. The equation for 
twins is: Predicted BPD = —45.097 + 5.827 weeks — 0.0597 
(weeks). The equation for singletons is: Predicted BPD = 
— 89.424 + 5.694 weeks — 0.0578 (weeks)?. 


Thus, the majority of patients studied likely reflect op- 
timal circumstances for twin fetal growth. 

Mean BPDs throughout singleton gestation have 
been assessed by several investigators" ?7? with racially 
diverse populations but with strikingly similar results. 
However, there are only a few reports of BPD mea- 
surements throughout twin pregnancy. Scheer,’ who 
studied 46 cases, reported that BPDs of twin and sin- 
gleton fetuses of the same gestational age were not dif- 
ferent unless one twin fetus was growth retarded. 
Weiss,? on the other hand, investigated 42 twin preg- 
nancies between 14 and 42 weeks' gestation and found 
smaller BPDs after 30 weeks in twins than in singleton 
fetuses. These reports suggest that twin and Singleton 
BPDs are very similar, at least until late in gestation. 
Similar results were obtained when twin and singleton 
birth weights were compared at various weeks of gesta- 
tion. '**'? Naeye and associates! found that mean twin 
birth weights, though slightly smaller, approximated 
mean singleton birth weights until 33 weeks' gestation. 
Thereafter, twin birth weights were increasingly less 
than those of singletons of the same age. Our results 
using BPD measurements suggest that twins are consis- 
tently smaller than singletons from very early in gesta- 
tion and this difference increases very little as preg- 
nancy advances. The discrepancy between our results 
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and those of others may reflect our attempts to select 
normal twin gestations, thus likely excluding fetuses 
whose late pregnancy growth was compromised. 
Though the magnitude of difference is small, mean 
BPD measurements of twins fell consistently beneath 
the means of singletons. The detection of these small 
differences between twin and singleton fetuses with 
sonar cephalometry may be difficult in individual cases. 
Santos-Ramos and associates" in a study of the reliabil- 
ity of singleton sonar cephalometry found that sonar 
BPD measurements were within 2 mm of those found 
postnatally with calipers in 95.6% of cases. Thus, al- 
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though twin BPDs are on the average 3 to 4 mm 
smaller than those of singletons, detection of this small 
difference may be obscured by a similarly small error 
of the method. 

The table of BPDs throughout twin gestation pre- 
sented in this study provides a standard for twins and 
permits a more meaningful use of sonar cephalometry 
in the assessment of gestational age and fetal growth. 


We thank Ms. Donna Burgtorf, R. T., for perform- 
ing many of the cephalometry measurements in this 
study and Mrs. Mary Stacy for editorial assistance. 
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resumption of ovulation following abortion 
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The disappearance of human chorionic gonadotropin (hCG) and resumption of pituitary ovarian 
function was investigated in 13 patients following first- and second-trimester abortions. 
First-trimester abortion patients (with suction curettage) had a mean time of 37.5 + 6.4 days for the 
clearance of hCG to a level of 2 mIU/ml. Second trimester abortions (with prostaglandin) had a 
mean time of 27.4 + 4.8 days. Patients undergoing second-trimester hysterectomy had a mean 
disappearance time of 39.7 + 5.3 days and only 12 days if the hysterectomy was initiated with 
ligation of the uterine and ovarian vesseis. No significant difference in clearance time was found 
when it was compared on the basis of the baseline hCG levels. Based on a concomitant luteinizing 
hormone (LH) and follicle-stimulating hormone (FSH) peak, nine of 12 patients resumed normal 
pituitary function. These LH and FSH peaks were seen even though the serum hCG levels were as 
high as 35 mlU/ml. Based on serum progesterone levels of greater than 3 ng/ml, all these nine 
patients ovulated as early as 21 days after abortion. In view of these results, the clearance of hCG 
after pregnancy termination depends mainly upon the type of procedure used. Moreover, in view of 


the early time of ovulatory recovery, contraception should be instituted within the first 2 weeks 
following pregnancy termination. (AM. J. OBSTET. GYNECOL. 135:731, 1979.) 


IT HAS BEEN REPORTED that the resumption of ovu- 
lation after term pregnancy occurs later than after 
first-trimester induced abortion." * Following first-tri- 
mester interruption of pregnancy, ovulation has been 
found to occur at a mean time of 22 days while the 
mean time for ovulation following term pregnancies 
was found to be 44 days.’ ? Lahteenmaki? has recently 
dernonstrated that after first-trimester termination of 
pregnancy the complete clearance of human chorionic 
gonadotropin (hCG) occurred at a mean of 37.7 days 
and ovulation occurred 16 to 29 days after abortion.? 

In the present study the time of disappearance of 
hCG and resumption of cyclic pituitary ovarian func- 
tion following different methods of pregnancy termi- 
nation was determined. 
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Material and methods 


The disappearance of hCG was evaluated in 13 pa- 
tients who were selected from a population requesting 
early pregnancy termination. Patients were selected on 
the basis of previous good health and an uneventful 
pregnancy. All patients were informed of the study 
design and agreed to the study protocol. On the basis 
of gestational age and type of abortion performed, the 
13 patients were divided into three groups (A, B, and 
C). Group A consisted of four patients in the first 
trimester of pregnancy who had dilatation and suction 
curettage under light general anesthesia. Group B was 
composed of five patients in the second trimester of 
pregnancy. Four of these patients had their pregnancy 
terminated by intra-amniotic injection of 40 mg of 
prostaglandin F3, (PGF) and one received a supposit- 
ory of 25 mg of PGFEs,. All patients had sharp curettage 
following expulsion of the products of conception. 
Group C consisted of four patients in the second 
trimester who had a hysterectomy performed for 
pregnancy termination and permanent sterilization. 
One patient in this group had early ligation of the uter- 
ine blood supply and minimal uterine manipulation at 
the time of total abdominal hysterectomy, while the 
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Fig. 1. Time until hCG disappearance (mean and standard’ 


error of the mean) after first-trimester suction curettage. 


other three had the hysterectomy performed in the 
routine manner. 

All patients in groups A and B used a nonhormonal 
method of contraception until the end of the study 
protocol. 

Baseline blood samples were obtained within 24 
hours of the initiation of the pregnancy termination. 
Daily blood samples were then obtained for 5 to 7 days 
in all patients. Thereafter, serum samples were ob- 
tained twice a week for 42 to 55 days after abortion. 
The serum was separated by centrifugation and stored 
at ~20° C until assays were performed. 

Serum levels of luteinizing hormone (LH), follicle- 
stimulating hormone (FSH), the beta subunit of hCG, 
and progesterone were measured by radioimmunoas- 
say procedures previously reported.” Measurement 
of serum progesterone level above 3 ng/ml$ preceded 
by gonadotropin rise was used as an indicator of ovu- 
lation. Student’s t test was utilized for the statistical 
analysis. 


Results 


Group A. The baseline values of hCG ranged from 
24,980 to 76,700 mIU/ml with a mean value of 42,500 
mIU/ml. Independent of the initial values, the time to 
reach a plateau of 2 MIU/ml of hCG was similar in all 
patients with a mean time of 37.5 + 6.4 (SEM) and a 
range of 29 to 44 days (Fig. 1). One of the four patients 
in this group had a baseline serum FSH level of 2.7 
mIU/ml which remained at the same level for the first 3 
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days after abortion, increasing thereafter until ovula- 
tion occurred on day 23. The remaining three patients 
had undetectable levels of FSH for 3 to 7 days follow- 
ing the abortion and increasing thereafter to an ovula- 
tory peak between days 20 and 25. These maximum 
increases of FSH occurred concomitantly with a maxi- 
mum rise of serum LH. The preovulatory high levels 
of serum LH represent the cross-reaction between this 
hormone and hCG (Fig. 2). Although the blood sam- 
pling was too infrequent to determine accurately the 
length of the luteal phase, the gonadotropin peaks 
were followed by a rise in serum progesterone to levels 
greater than 3 ng/ml (4.8 to 14.0 ng/ml). It is interest- 
ing to note that serum hCG levels were still measure- 
able in all four patients at the time of probable ovula- 
tion and ranged from 2.4 to 20 mIU/ml (Fig. 2). 

Group B. The baseline levels of hCG ranged from 
5,800 to 42,500 mIU/ml with a mean value of 17,654 
mIU/ml (Fig. 3). The mean time to reach a plateau of 2 
mIU/ml of hCG in these patients was 27.4 + 4.8 days 
with a range of 16 to 40 days. This was significantly 
shorter than that for patients in group A (P « 0.05). In 
Case No. 6 the baseline serum FSH level was 2.4 
mIU/ml which was maintained at this level for the first 
four days, increasing thereafter (Fig. 4). Although a 
concomitant LH and FSH peak in this patient was seen 
only on day 44, ovulation probably also occurred be- 
fore day 21, since serum progesterone was above 3 
ng/ml for at least 10 days. The remaining four women 
had undetectable serum FSH levels, increasing 3 to 6 
days after the procedure was done. Based on serum 
progesterone levels ovulation occurred in Cases Nos. 5, 
7, and 8 within 3 weeks following the abortion while 
ovulation did not occur for at least 50 days in Case No. 
9, (Fig. 4). At the time of ovulation, levels of hCG in all 
these patients were still detectable and ranged from 4 
to 6 mIU/ml. 

Group C. The hCG baseline in the three routine hys- 
terectomy patients ranged from 12,000 to 96,200 
mIU/ml with a mean of 58,220 mIU/ml. The mean 
time to reach a plateau of 2 mIU/ml was 39.7 + 5.3 
days with a range of 29 to 45 days (Fig. 5). This mean 
time was similar to that of patients in group A but 
longer than that of patients in group B (P « 0.005). 
The patients who had a total abdominal hysterectomy 
with early ligation of the uterine blood vessels and min- 
imal uterine manipulation had a baseline hCG level of 
4,600 mIU/ml and a time to reach 2 mIU/ml of 12 
days, which is significantly shorter (P « 0.02) than in 
any other patient in the entire study (Fig. 5). All four 
patients in this group had undetectable levels of FSH 
for 3 to 8 days after abortion (Fig. 6). Ovulation ap- 
pears to have occurred only in Case No. 11 on day 22 
and on two occasions in Case No. 18, the first occurring 
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Fig. 2. Temporal relationship of serum hCG, LH, FSH, and resumption of ovulation following 


first-tri imester suction curettage. 


on approximately day 20 and the second on day 38. At 
the time of the first ovulation hCG levels were 3.5 
mIU/ml in Case No. 11 and 35 mIU/ml in Case No. 13 
(Fig. 6). 

A comparison of the times of disappearance of hCG 
in the different groups is shown in Fig. 7. Patients who 
had suction curettage for pregnancy termination had a 
significantly longer time until disappearance of hCG 
than patients who had prostaglandin followed by sharp 
curettage (37.5 versus 27.4 days, P < 0.05). Although 
the mean baseline hCG was higher in group A than in 
group B, the difference was not significant. Moreover, 
the mean time of disappearance of hCG for the routine 
hysterectomy patients (39.7 days) was similar to that of 
the suction curettage group; however, it was sig- 
nificantly different from that of the prostaglandin 
abortion group (27.4 days, P < 0.05) and that of the 
one hysterectomy patient who had early ligation of 
uterine blood vessels and minimal Ran TOR (12 
days, P'« 0.02). 

In order to determine if the time of disappearance of 
hCG depends on the initial baseline hCG instead of the 
procedure utilized to induce pregnancy termination, 
the patients were divided into four groups related to 
the initial hCG levels. The first group consisted of three 
patients with less than 10,000 mIU/ml initially. In this 
group there was a mean time of 18.7 + 4.8 days to 
reack a plateau of 2 mIU/ml. Three patients in whom 
the initial hCG value was between 10 and 20,000 
m1U/ml had a mean time of 40.3 + 2.6 days to reach a 
plateau while in four women with a baseline level be- 
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Fig. 3. Time until hCG disappearance (mean and standard 
error of the mean) after second- trimester PGFog pregnancy 
termination, 


tween 20 and 40,000 mIU/ml plateau occurred at 
34.8 + 4.6 days. In the three patients who had a 
baseline hCG greater than 50,000 mIU/ml plateau oc- 
curred at 38.0 + 3.6 days. Only the group with a 
baseline of less than 10,000 mIU/ml of hCG had a sig- 
nificantly shorter disappearance curve (P < 0.05) than 
that of the remaining groups, There was no significant 
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Fig. 4. Temporal relationship of serum hCG, LH, ESH, and resumption of ovulation following 


second-trimester prostaglandin abortions. 


100,000 : 
` @ X+SEM (N=3) 
ON=4 . 


HCG (mIU/ml) 








0 5 10- i$. 20 25. 30 35 40 45 
DAYS. 


Fig. 5. Time until hCG disappearance (mean and standard 
error of the mean) in three routine hysterectomies for preg- 
nancy termination as compared to disappearance rate in a 
single patient with minimal uterine manipulation and early 
ligation of uterine blood vessels at the time: of hysterectomy 
for pregnancy termination. 


difference among any of the groups with a baseline 
greater than 10,000 mIU/ml. 

The ‘disappearance of hCG was found to be related 
to more than one component with a calculated t half 
time of 9 hours for the first component for each pa- 
tient. 


Comment 


This study indicates that the mean time for the clear- 
ance of hCG to a steady plateau of 2 mIU/ml depends 
on the type of procedure performed for pregnancy 
termination and somewhat on the stage of gestation. 
Several factors probably account for the variation in 
hCG clearance rates. During suction curettage viable 
trophoblastic tissue is probably left within the uterine 
cavity and: continues to secrete hCG for a variable 
time.? Also venous seeding of trophoblastic cells may 
occur during any pregnancy termination proce- 
duré.® '? This is well illustrated in the one patient who 
had ligation of uterine: blood vessels and minimal uter- 
ine manipulation prior to and during the hysterec- 
tomy. hCG was completely cleared in 12 days, implying 
that few or no functioning cells were left in the circulat- 
ing system. In contrast, the remaining patients who had 
routine hysterectomy had a yariable time of hCG dis- 
appearance, indicating the importance of vascular 
seedings following uterine manipulation. Patients with 
a baseline value of less than 10, 000 mIU/ml of hCG 
had .a shorter disappearance time than those with 
higher baseline levels. This group was made up of 


` three patients; one had hysterectomy with early blood 


vessel ligation” and two had prostaglandin infusion fol- 
lowed by sharp curettage. All patients with these pro- 
cedures had rapid disappearance of hCG. Although 
routine pregnancy tests following pregnancy termina- 
tion were not performed in this study, it can be pro- 
jected, based on the serum hCG levels, as to when vari- 
ous pregnancy tésts would become üeganive according 
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Fig. 6. Temporal relationship of serum hCG, LH, FSH, and resumption of ovulation following 
hysterectomy for second-trimester pregnancy termination. 


to taeir sensitivity: (Table I). The difference in mean 
time for the change from à positive to a negative test 
for the various tests between group A and group B was 
significant (Table.I). This finding can be explained by 
the significant difference in the time of hCG regression 
to low levels in tliese two groups (Fig. 7). Moreover, 
within group A there was no statistical difference be- 
tween time to obtain a negative ágglutinatiori slide or 
tube test (5 to 6 days) but both became negative in 
significantly shorter time than the radioreceptor assay 
(11 days). 

Based on elevated levels of serum progesterone of at 
least 3 ng/ml, 10 of 13 patients ovulated as early as 21 
days after abortion. In nine of the 10 a concomitant LH 
arid FSH peak was observed, implying an early re- 
sumption of normal pituitary function after peo, 
términation. 

Ovulation occurred even though levels of hCG 
ranged from 2.4 to 35.0 mIU/ml. Thus, hCG in this 
range is unable to interfere with the release of cyclic 
LH and FSH and ovarian steroidogenesis. These 
findings aré in agreement with those reported by Lah- 
teenmaki and Luukainen."! It is known that gonado- 
tropin secretion during pregnancy is suppressed, ak 
though the degree of suppression is controversial. ! 
Following term pregnancy, it takes 2 weeks for the pi- 
tuitary to resume function, with FSH secretion being 
the earlier recovered gonadotropin | function. Two 
patients in this study had detectable FSH levels (2.4 and 
2.7 mIU/ml), indicating that some pregnant women 
may not have a complete gonadotropin suppression. 
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Fig. 7. Comparison of time of mean hCG disappearance 
among the different methods of Pregnancy termination. 


Indépendent of the initial serum FSH baseline the 
early signs of FSH recovery were seen as early as 3 days 
after pregnancy termination. Thus,. it cán be 
hypothesized that this early FSH recovery is responsi- 
ble for the initial ovarian stimulation. In conclusion, 
the regression of hCG after first- and second-trimester 
abortions occurs at a predictable rate and the time of 
complete disappearance depends upon the type of 
procedure used for pregnancy termination and some- 
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Table I. Time in days for pregnancy tests to become negative after pregnancy terminatiori 






Group A 

(first trimester, cureitage) 5-6 
Group B 

(second trimester, prostaglandin) 1-4 





6-8 6.5 10-15 1131 
1-6 E 3-9 Bat 





RRA: Radioreceptor assay. 


*Sensitivity: Slide test, 1,500 mIU per milligram; tube, 750 mlU per milligram, RRA, 200 miU per milligram. 


+P < 0.001 compared to slide and tube tests within the group. 


P < 0.05 compared to slide test of the same group. 


what on the stage of gestation. Resumption of ovula- 
tion occurred within 3 weeks, thus necessitating early 
institution of adequate contraceptive means within 2 
weeks of the pregnancy termination. Finally, in follow- 
ing up patierits for postabortion complications it must 
be realized that the most sensitive of the pregnancy 
tests, the radioreceptor assay, may remain positive for 
10 to 15 days following the pregnancy termination, 


while agglutination-inhibition tests can remain positive 
for approximately 1 week following a complete preg- 
nancy evacuation. 


We are grateful to the National Institutes of Health 
Bethesda, Maryland, for the generous gift of the re- 
agents used in the LH and FSH assays. We thank Ms. 
L. Goedert and Ms. V. Moreth for their technical 
assistance. 
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In the management 
of nonobstructive 
urinary retention, 








the advantages of the 
catheter must be 
weighed against its 
potential dangers. 









Catheterization to correct acute 
urinary retention is often manda- 
tory. However, in other situations 
its benefits should be weighed 
against the trauma and discomfort 
it'can cause and the fact that 
infection following a single 
catheterization is a possibility. 
Moreover, the incidence rises 
dramatically after an indwelling 
catheter has been in place for 96 
hours, even with a closed sterile 
system. 

Incidence of Infection 
Following Catheterization 
Single Catheterization 

1% to 2% © 
Indwelling Catheterization 
approaching 30% to 50% 

at 96 hours 


Injection URECHOLINE (Bethane- 
chol Chloride, MSD) is for 
subcutaneous use only. If it is given 
intramuscularly or intravenously, 
violent symptoms of cholinergic 
overstimulation, such as circula- 
tory collapse, fall in blood pressure, 
abdominal cramps, bloody diar- 
rhea, shock, or sudden cardiac 
arrest are likely to occur. 


Although rare, these symptoms 
have occurred after subcutaneous 
injection and may occur in cases 
of hypersensitivity or overdosage. 
Atropine is a specific antidote. 

A syringe containing a dose, for 
adults, of 0.6 mg (1/100 grain) 
atropine sulfate should always be 
available to treat symptoms of 
'toxicity. Use proportionately 
smaller amounts for children. 
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First, rule out organic pathology. 

Abnormal uterine bleeding at any age calls for a thorough gynecologic examination. 

Only after organic causes have been ruled out can the bleeding be attributed to the action of 
exogenous or endogenous estrogen. 


Additional clinical considerations. 

Progestational agents should not be used during the first four months of pregnancy, as a diagnostic 
test for pregnancy, nor in women with liver dysfunction or disease, known or suspected 
malignancy of breast or genital organs, or a history of thrombophlebitis or pulmonary embolism. 
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WARNING 

THE USE OF PROGESTATIONAL AGENTS DURING 
THE FIRST FOUR MONTHS OF PREGNANCY IS NOT 
RECOMMENDED. 

. Progestational agents have been used beginning with the 
first trimester of pregnancy in an attempt to prevent 
habitual abortion or treat threatened abortion. There is no 
adequate evidence that such use is effective and there is 
wen of potential harm to the fetus when such drugs are 
given during the first four months of pregnancy. Further- 
more, in the vast majority of women, the cause of abortion is 
a defective ovum, which progestational agents could not be 
expected to influence. In addition, the use of progestational 
agents, with their uterine-relaxant properties, in patients 
with fertilized defective ova may cause a delay in spontane- 
ous abortion. Therefore, the use of such drugs during the 
first four months of pregnancy is not recommended. 

Several reports suggest an association between intrauter- 
ine exposure to female sex hormones and congenital anoma- 
lies including congenital heart defects and limb reduction 
defects. One study estimated a 4. fold increased risk of limb 
reduction defects in infants exposed in utero to sex hor- 
mones (oral contraceptives, hormone withdrawal tests for 
She da , or attempted treatment for threatened abortion). 

me of these exposures were very short and involved only a 
few days of treatment. The data suggest that the risk of limb 
reduction defects in exposed fetuses is somewhat less than 1 
in 1000. 

If the patient is exposed to Provera (medroxyproges- 
terone acetate) during the first four months of pregnancy or 
if she becomes pregnant while taking this drug, she should 
be apprised of te potential risks to the fetus. 











DESCRIPTION AND ACTIONS: Medroxyprogesterone ace- 
tate is a derivative of progesterone. Administered orally or paren- 
terally to women with adequate endogenous estrogen it transforms 
proliferative endometrium into secretory endometrium. 
INDICATIONS: Secondary amenorrhea; abnormal uterine bleed- 
ing due to hormonal imbalance in the absence of organic pathology 
such as fibroids or uterine cancer. 

CONTRAINDICATIONS: Thrombophlebitis, thromboembolic 
disorders, cerebral apoplexy or patients with a past history of these 
conditions. Liver dysfunction or disease. Known or suspected malig- 
nancy of breast or genital organs. Undiagnosed vaginal bleeding. 
Missed abortion. Known sensitivity to medroxyprogesterone acetate. 
As a diagnostic test to pregnancy. 

WARNINGS: 1. Immediately discontinue administration should any 
of the following thrombotic disorders occur or be suspected: throm- 
bophlebitis, cerebrovascular disorders, pulmonary embolism, retinal 
thrombosis. 2. Beagle dogs treated with medroxyprogesterone acetate 
developed mammary nodules, some of which were malignant. 
Although nodules occasionally appeared in control animals, they were 
intermittent in nature; whereas the nodules in the drug-treated animals 
were larger, more numerous, persistent, and there were some breast 
malignancies with metastases. Their significance with respect to 
humans has not been established. 3. Discontinue medication pending 
examination if there is sudden partial or complete loss of vision, onset 
of proptosis, diplopia, or migraine. If papilledema or retinal vascular 
lesions occur, withdraw medication. 4. Detectable amounts of proges- 
tin have been identified in the milk of mothers receiving the drug. The 
effect of this on the nursing infant has not been determined. 5. Usage in 
pregnancy is not recommended (See Warning Box). 6. Three major 
Sade in Great Britain and one in this country have shown a 
statistically significant association between thrombophlebitis, pulmo- 
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likely to undergo thromboembolic disease without evident cause as 
nonusers. The American study indicated that the risk did not persist 
after discontinuation and it was not enhanced by long continued 
administration. 
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bleeding per vaginum, bear in mind nonfunctional causes and perform 
adequate diagnostic measures. Advise pathologist of therapy when 
submitting relevant specimens. Carefully observe patients with history 
of psychic depression and discontinue drug if serious depression recurs. 
Any possible influence of prolonged therapy on pituitary, ovarian, 
adrenal, hepatic, or uterine function awaits further study. Decreased 
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on estrogen-progestin combinations, therefore, cue tulle observe 
diabetic patients receiving progestin therapy. Age constitutes no 
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sensitivity reactions including pruritus, urticaria, edema and general- 
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boembolic phenomena including thrombophlebitis and pulmonary 
embolism. 
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taking progestins including medroxyprogesterone acetate: 
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thrombosis and embolism. "Therefore, patients on progestin therapy 
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libido; changes in appetite; cystitis-like syndrome; headache; nervous- 
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retention and other hepatic function tests; coagulation tests (increase in 
prothrombin factors VII, VIII, IX and X); metyrapone test; pregnan- 
ediol determination; thyroid function tests (increase in PBI and butanol 
extractable protein bound-iodine, and decrease in T? uptake values). 
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Plasma thyrotropin-releasing hormone, prolactin, 
thyrotropin, and thyroxine concentrations following 
the intravenous or oral administration of 
thyrotropin-releasing hormone 


B. ANDREASSEN 
J. HUTH 
J. E. TYSON 


Baltimore, Maryland 


In a further evaluation of the use of oral thyrotropin-releasing hormone (TRH) in puerperally lactating 
women, a radioimmunoassay for its measurement has been developed. Its concentration in plasma 
as well as that of prolactin (PRL), thyrotropin (TSH) and thyroxine (T4) were measured following 
either intravenous or oral administration of TRH. Basal concentrations of TRH in 14 normally cycling 
women ranged from <5 to 17 pg/ml. Two luteal phase studies produced peaks in plasma TRH 5 to 
10 minutes after 100 ug of TRH administered intravenously with a return to basal concentrations 
within 2 to 3 hours. In 10 normally menstruating women, ingestion of 10 mg of TRH orally resulted 
in plasma TRH which peaked at 423 + 123 pg/ml (standard error of the mean) at 30-minutes. 
Plasma PRL, TSH, and T, also increased and remained slightly elevated at 4 hours. These 8-hour 
studies were performed in a puerperal lactating woman who had ingested 10 mg of TRH orally twice 
a day for 7 days prior to blood sampling. TRH concentrations declined throughout each day while 
TSH rose slightly in the first 1 to 2 hours but remained within normal limits. The prolonged 
administration of 10 mg of TRH orally twice daily to three puerperally lactating women resulted in 
elevations in plasma TRH 2 to 3 hours following hormone administration, yet no significant 
increases in plasma TSH were observed. Both endogenous TRH and TSH were measured before 
and after 22 nursing events in nine puerperally lactating women. There was no change in the 
concentration of either substance and all values were similar to those obtained in normally 
menstruating women. (Am. J. OBSTET. GYNECOL. 135:737, 1979.) 


THYROTROPIN-RELEASING HORMONE, pyroGlu- 
His-ProNH, (TRH), enhances both prolactin (PRL) 
and thyrotropin (TSH) secretion.'^* In the study of 
safety and efficacy of TRH in augmenting postpartum 
milk production it would seem important to measure 
plasma concentration following its use. We therefore 
developed a radioimmunoassay for TRH permitting 
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the measurement of not only endogenous TRH con- 
centrations but also peripheral concentrations of this 
tripeptide following either intravenous or oral adminis- 
tration of the synthetic hormone. In addition, plasma 
PRL, TSH, and thyroxine (T,) concentrations were 
measured. 


Materials and methods 


Experimental subjects. In order to establish a range 
of basal concentrations of TRH, blood was obtained 
from 14 women during various stages of the menstrual 
cycle. TRH, TSH, and PRL were also measured in nine 
healthy women between the nineteenth and ninety- 
ninth postpartum days before and immediately follow- 
ing 20 minutes of breast-feeding. 

To assess our ability to detect TRH in the peripheral 
circulation and to determine the rate of TRH degrada- 
tion, two women in the luteal phase of the menstrual 
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Fig. 1. Plasma TRH concentrations are shown on a log scale following 100 wg of TRH intravenously 
in two women during the luteal phase. The limit of assay sensitivity (5 pg/ml) is indicated by the 


dashed line. 


cycle received a bolus of 100 wg of TRH* intravenous- 
ly. Blood was obtained from an indwelling catheter in- 
serted into an arm vein on the side contralateral to the 
injection site. Sampling was performed at time 0 and 5, 
10, 15, 30, 45, 60, 90, 120, and 180 minutes and PRL 
concentrations were measured. 

Ten women received 10 mg of TRH? orally during 
various stages of the menstrual cycle. Blood samples 
were collected at time 0 and 30, 60, 120, 180, and 240 
minutes. An additional two women were studied at 
more frequent intervals over 8 hours. 

To examine the influence of long-term oral TRH 
administration on peripheral PRL, TSH, and T, con- 
centrations, three lactating women between post- 
partum days 113 and 203 received 10 mg of TRH 
orally twice daily for up to 24 weeks. Blood samples 
were collected every 2 weeks during the study period 
approximately 2 hours after the ingestion of the morn- 
ing dose of TRH. Blood sampling was next performed 
over a period of 8 hours in one breast-feeding mother 
on three different occasions (days 39, 67, and 88 post 
partum) after she had ingested 10 mg of TRH orally 
twice a day for 1 week. 

Sampling procedures. All studies requiring multiple 
blood sampling were done using an indwelling catheter 
connected to a heparin lock. Placement of the catheter 
was usually in a hand or lower arm vein. Single veni- 
punctures were performed in the long-term oral TRH 


*Courtesy of Abbott Laboratories, North Chicago, Illinois. 


tCourtesy of Dr. Robert B. Samuels, Beckman Bio- 
products, Palo Alto, California. 


studies only. Five milliliters of blood was obtained for 
TRH analysis. These samples were collected in chilled 
heparinized tubes containing 0.05 mmole of 2,3-di- 
mercaptopropanol (BAL), which was a necessary addi- 
tive in order to prevent enzymatic degradation of 
TRH. All blood samples were centrifuged immedi- 
ately and plasma was frozen at —20° C. TRH-free 
plasma was prepared by allowing a blood sample from 
a normally cycling woman to remain at room tempera- 
ture for several hours before adding BAL. This was a 
sufficient time period for endogenous TRH to be en- 
zymatically degraded. 

TRH assay. lodination of 5 ug of TRH* was per- 
formed using a modification of the method of Green- 
wood and associates. Tracer '°I-TRH was separated 
from free iodine by Sephadex G-10 column chroma- 
tography followed by treatment with Dowex AG 1 x 
10. Specifice tracer activity was calculated to be no less 
than 100 mCi/wg of TRH. This was diluted in a gelatin 
phosphate buffer (GPB) at pH 7.2 to a final concentra- 
tion of 10,000 cpm/0.1 ml. Antisera to TRH were gen- 
erated in rabbits and used in an initial concentration of 
1: 1,000.°+ 

Isolating TRH from plasma involved a modification 
of the method of Oliver and associates.” Three hun- 
dred counts per minute of '°I-TRH was added to each 
1.0 ml plasma sample for the determination of indi- 
vidual extraction efficiencies. TRH was adsorbed onto 


*Courtesy of Dr. Robert B. Samuels, Beckman Bio- 
products, Palo Alto, California. 


+TRH antisera supplied by Dr. John C. Porter. 
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Fig. 2. Mean plasma PRL, TSH, and TRH concentrations are shown following 10 mg of TRH orally 
in 10 normally cycling women. Brackets indicate +standard error. 


15 mg of activated charcoal, and following centrifuga- 
tion the plasma fraction was discarded. Charcoal was 
then washed twice with deionized water and this in turn 
was centrifuged and the supernatant discarded. TRH 
was eluted off charcoal using either 90% methanol or 
75% ethanol. Alcohol was then transferred and evapo- 
rated under nitrogen and each entire sample counted 
for individual extraction efficiency determination (re- 
covery). TRH-free plasma was extracted in a similar 
fashion for addition to the standard curve (see “Sam- 
pling procedures”). 

Standards were prepared in GPB ranging from 1.25 
to 640 pg and a TRH-free plasma extract was added to 
each, giving a final volume of 0.4 ml. Samples were 
dissolved in 0.4 ml of GPB. To both standards and 
samples was next added 0.1 ml of '°I-TRH and 0.1 ml 
of TRH antiserum. After 48 hours of incubation at 4? 
C, bound radioactivity was separated from free by the 
addition of 0.1 ml of goat anti-rabbit immunoglobulin 
C (Miles Laboratory) and 0.1 ml of 1:60 normal rabbit 
serum. After a further 24 hour incubation at 4? C each 
tube was centrifuged and the supernatant removed 


and discarded. Protein pellets were then counted in a 
Packard gamma counter and a standard line was com- 
puted as a logit-versus-log concentration. Samples were 
calculated and each was then corrected individually for 
percent recovery. All values were expressed as pico- 
grams (or nanograms) per milliliter. 

PRL, TSH and T: assays. Plasma PRL was measured 
by a modification of the radioimmunoassay previously 
described." The normal range is 0 to 25 ng/ml in cy- 
cling women. Beckman radioimmunoassay kits were 
utilized for the measurement of TSH and T,. The 
normal ranges were 2 to 10 4 IU/ml for TSH and 6 to 
11 ug/dl for Ty. 

Statistical analyses. Results are reported as mean 
standard error of the mean. Paired or unpaired Stu- 


+ 


dent's t tests were used for comparison of means within 
or between groups. 


Results 


The efficiencies of TRH extraction as assessed by the 
recovery of "?I-TRH were 47% + 1% and 80% + 1% 
for samples eluted with 90% methanol and 75% 
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Table I. Mean plasma hormone concentrations 
before and during the oral ingestion of TRH in 
three lactating women. 






















TRH 
(pg/ml) 


TSH 
(plU/ml) 


Ti 
(pg/dl) 





Basal 5 2.5 + 0.1* 6.6 + 0.3 
(6)* (6) (6) 

Treatment 691 + 58t 3.0 + 0.1 9.0 + 0.27 
(27) (27) (27) 





*Mean + standard error of the mean. 
tp < 0.001 before versus during TRH treatment. 


ethanol, respectively. The limit of assay sensitivity was 5 
pg/ml. Antisera specificity was previously documented 
by Eskay and associates.” 

Known amounts of TRH between 2.5 and 160 pg 
were added to samples prior to extraction and the ex- 
tracts assayed. Results indicate that the assay was accu- 
rate within this range of values measured (added TRH 
versus assayed TRH: r= 0.99, slope = 1.1, n = 25). 
The coefficient of intra-assay variation was 6.2%. 

Basal TRH concentrations obtained prior to oral or 
intravenous administration of TRH were measured in 
14 normally menstruating women. The range is <5 to 
17 pg/ml. Only three samples were at or above the limit 
of assay sensitivity. Endogenous TRH concentrations 
before and after 22 separate nursing events in nine 
puerperal women ranged from «5 to 11 pg/ml. Of 
these, 11 of 44 samples were at or above the limit of 
assay sensitivity. No significant difference using a 
paired Student's t test between prenursing and post- 
nursing plasma TRH concentrations was observed. 
Likewise, TSH concentrations did not change sig- 
nificantly. PRL, on the other hand, rose significantly 
from 83.3 + 13.3 to 189.6 + 17.8 ng/ml (p = <0.001). 

Plasma TRH concentrations following the intrave- 
nous administration of 100 ug of TRH are shown in 
Fig. 1. TRH rose rapidly, reaching a peak of 5 to 10 
minutes. A return to basal concentrations was observed 
at 2 to 3 hours. PRL demonstrated a normal response 
to TRH in both instances with peaks following those of 
TRH by 5 to 10 minutes. Both PRL and TRH returned 
to basal concentrations simultaneously at 3 hours in 
one subject and at 2 hours in the other. 

Administration of 10 mg of TRH orally to 10 women 
at various stages of the menstrual cycle provoked a 
significant rise in peripheral TRH concentrations, 
reaching a peak of 423 + 123 pg/ml at 30 minutes 
(p = <0.001), as shown in Fig. 2. Four hours later, 
TRH had declined to only 206 pg/ml, leaving a marked 
elevation in TRH over those values obtained in the 
basal state (p = «0.001). Sampling continued in two 
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additional women and produced values at 32 and 125 
pg/ml at 8 hours. During the same time span, plasma 
PRL rose from 11.5 + 2.1 to 26.9 + 4.7 ng/ml at l 
hour (p = €0.001), PRL remained elevated 4 to 8 
hours later. TSH rose from 3.0 + 0.1 to 15.4 IU/ml at 
3 hours (p = <0.001). A slight increment in T, from 
7.5 € 0.3 to 8.9 + 0.3 ug/dl (p = — 0.001) occurred, 
but it never exceeded the upper limit of normal in any 
patient. 

Mean plasma TRH 2 hours following the morning 
dose of oral TRH in three puerperally lactating women 
receiving long-term oral TRH was 691 + 58 pg/ml 
(n = 27) (see Table I). Long-term therapy with oral 
TRH in puerperal women failed to cause a sustained 
increment in TSH. Mean TSH in 27 samples taken 2 to 
3 hours after the oral ingestion of TRH was 3.0 LIU /ml 
compared to 15.4 IU/ml at 3 hours in 10 menstruat- 
ing women. T, increased above the mean pretreatment 
concentration of 6.6 + 0.3 to 9.0 + 0.2 ug/dl. While 
this remained within the normal range, the difference 
was significant (p = «0.001). 

In a lactating mother, the administration of 10 mg of 
TRH orally twice daily for 1 week on three separate 
occasions produced plasma levels of TRH that declined 
throughout the day of each study. The final TRH con- 
centrations for the three studies were 146, 63, and 23 
pg/ml on days 39, 67, and 88, respectively. TSH, on the 
other hand, never reached the elevation seen in nor- 
mally cycling women. In the first study, TSH peaked at 
6.7 IU/ml at 90 minutes. Beyond 120 minutes, all 
samples were less than 3.5 IU/ml. Similar results were 
obtained in the remaining two studies where the mean 
TSH for 3 days of sampling was 2.9 + 0.3 IU/ml. 


Comment 


Basal concentrations of endogenous TRH found in 
our subjects are similar to those reported by Saito and 
associates." Other authors found normal values rang- 
ing from less than 5 to 60 pg/ml.” '™ !! Saito and asso- 
ciates? demonstrated inordinate concentrations (many 
hundreds of nanograms per milliliter) of plasma TRH 
following the simple intravenous injection of 400 to 
500 ug of TRH. The incongruities between the dose of 
TRH and the subsequent peripheral levels suggest that 
an inaccuracy in their assay technique may have 
existed. Our studies using 100 ug of TRH intrave- 
nously resulted in peak values of less than 10 ng/ml 
which were comparable to studies in men performed 
by Bassiri and Utiger." 

Plasma TRH returned to a normal range within 3 
hours after intravenous injection, suggesting that deg- 
radation is rapid once TRH is in the circulation. How- 
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_ ever, plasma TRH following oral TRH remained ele- 
vated over a period of at least 8 hours, implying that 
this is related to absorption patterns of the tripeptide 
from the gastrointestinal tract. 

Elevations in plasma PRL, TSH, and T, were also 
observed following oral TRH ingestion. Increments in 
TSH observed following a single oral dose were higher 
than those observed in puerperal women on long-term 
therapy. Staub and associates." have reported that re- 
peated doses of oral TRH may cause a blunting of the 
TSH response over time. This appeared the case in our 
series since the prolonged use of TRH was not associ- 
ated with long-term increments in TSH. That T, re- 
sponses were slightly elevated in puerperal women may 
have been related to other changes in thyroid function 
which vary with the length of the postpartum interval. 
Since none of the values exceeded the range of normal, 
we can only speculate as to the significance of the ele- 
vated T, concentration in the presence of normal TSH. 

These studies confirm our previous work* and that 
of Gautvik and associates! which revealed that nurs- 
ing-induced PRL secretion was not associated with any 
change in peripheral plasma TSH. We can now add to 
this the fact that no detectable change in peripheral 
plasma TRH occurred within the sensitivity of our as- 
say. The data, therefore, suggest that the PRL response 
to nursing is mediated by mechanisms other than those 
related to a turnover in hypothalamic TRH and may 
indeed be related to changes in central dopamine con- 
centrations." It must, however, be considered that pe- 
ripheral TRH concentrations may not reflect endoge- 
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nous concentrations at the level of the hypothalamic- 
pituitary axis. 

Studies in this laboratory have been directed toward 
determining the safety and efficacy of oral TRH as a 
potent stimulant to the release of PRL for its possible 
use in enhancing puerperal lactation. Besides the use 
of TRH, two other prolactin secretagogues, sulpiride 
and metoclopramide, are effective in sustaining hyper- 
prolactinemia in nonpuerperal individuals.'^ !'5 How- 
ever, inappropriate lactation and menstrual irregu- 
larities were reported in women receiving such medi- 
cations for a long period of time.'^'? The same has 
been true of long-term administration of oral TRH.? 
The use of metoclopramide has been suggested for 
augmenting endogenous PRL secretion in lactating 
women.? There is concern, however, about the pos- 
sible side effects of such treatment since both sulpiride 
and metoclopramide enter the neonatal intestinal tract 
via maternal milk. In our studies, the levels of TRH in 
the puerperal circulation following 10 mg of oral TRH 
are less than 1 ng/ml and, if TRH is passed into the 
milk, the total amount ingested by the neonate would 
be small. Previous studies have shown that there is no 
effect of oral TRH ingestion by breast-feeding mothers 
on infant thyroid function and general health. ' 

While further experimentation is warranted, it seems 
appropriate to consider that oral TRH is a suitable 
means of elevating peripheral plasma PRL concentra- 
tions and that this in turn may enhance puerperal lac- 
tation and one day be shown to prolong the period of 
infertility known to accompany active breast-feeding. 
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Human and animal studies suggest impaired central nervous system (CNS) development due to 
corticoid use in the perinatal period. In this study, hydrocortisone was given to pregnant rats and the 
development of the fetal dopamine (DA) and norepinephrine (NE) systems in the CNS was 
investigated. In the fetal rat brain DA and NE systems develop between days 12 and 17 of 
gestation. Hydrocortisone (HC), 57 mg/kg/day, or saline (SAL) was given intraperitoneally at day 12 
or 15 of gestation. The offspring were studied at days 20 to 21 of gestation and days 12 to 13 in the 
neonatal period. Brain amine systems were visualized using a modified cryostat glyoxylic acid 
histofluorescence method, and DA and NE levels were determined in whole brains by means of a 
radioenzymatic assay. The visualized amine systems were evaluated semiquantitatively for 
distribution and fluorescence intensity without previous knowledge of the administered drug. The 
amine systems of the HC and SAL groups showed an equal maturation. In both groups cell bodies 
were demonstrable in areas A1 to A13 and axon terminals in all examined final regions. The 
distribution and the fluorescence intensity did not show consistent differences for the HC and SAL 
brains. The concentrations of DA and NE were similar in the offspring of the SAL- and HC-treated 
animals. The results indicate that HC given during pregnancy does not influence the proliferation of 
amine cell bodies or the arrival of axon terminals in the regions where the synapses form. 


(AM. J. OBSTET. GYNECOL. 135:743, 1979.) 


CENTRAL SYMPATHETIC NEURONS consisting of a 
cell body, a long axon, and numerous nerve terminals 
with varicosities are distributed in the brain in a charac- 
teristic pattern. Fig. 1 demonstrates the basic structure 
of the dopamine (DA) and norepinephrine (NE) sys- 
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tems as identified in the rat brain." * The cell bodies of 
the DA system are concentrated in the mesencephalon 
in the areas A8 to AIO (substantia nigra) and the DA 
axons project primarily to the caudate nucleus and nu- 
cleus accumbens. The cell bodies of the NE system are 
located in the medulla oblongata-pons areas Al to A7 
and the NE axons project to the cerebellum, cerebrum, 
and hypothalamus. The most prominent cluster of NE 
cell bodies is area A6 (locus ceruleus). The brain DA 
and NE systems play an important role in various brain 
functions, e.g., coordination of movements, alertness, 
emotion, and learning." ? 

The prenatal development of brain monoamine sys- 
tems occurs in the rat between days 12 and 17 of gesta- 
tion. Before day 12 the monoamines NE and DA are 
not measurable or observed in the fetal rat brain. At 
day 12 enzymes involved in monoamine synthesis begin 
to appear in the brain and the hitherto absent mono- 
amines can be distinguished in brain tissue sections 
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Fig. 1. DA and NE systems in the rat brain. (Adapted from Axelrod.) 


with fluorescence histochemistry techniques. Between 
day 12 and day 14 there is a brief intense period of 
rapid cell division followed by the outgrowth of axons. 
At days 15 to 17 of gestation the fetal axon terminals 
have arrived in the regions where synapses form and 
the basic structure of the rat brain monoamine systems 
is fully developed.” * 

Adverse effects of corticoids on the developing brain 
have been reported in animal studies? !! (see Table I). 
The developing brain of the newborn rat and mouse 
appears very sensitive to the administration of various 
corticosteroids. A negative effect of corticoids, when 
given to the human, on the developing brain has been 
suggested. These latter observations are, however, 
difficult to evaluate because of a multitude of com- 
plicating factors such as prematurity, infections, and 
type of delivery. The current study was undertaken to 
see if the administration of hydrocortisone succinate at 
certain critical time periods in pregnancy influenced 
the development of monoamine systems in the fetal 
and neonatal rat brain. 


Material and methods 

The offspring of 16 Sprague-Dawley (Charles River) 
rats with timed gestations were studied. Pregnancy dat- 
ing was accurate within 12 hours. The pregnant rats 


received hydrocortisone succinate (HC), 57 mg/kg, or 
an equal volume (0.6 to 0.9 ml) of a saline solution 
(SAL) intraperitoneally. Hydrocortisone in this dose 
was chosen because of its use in the human." The HC 
and SAL solutions were administered during day 12 or 
15 of pregnancy divided over two doses 10 hours apart. 
The offspring were killed at day 20 to 21 of gestation 
or day 12 to 13 in the neonatal period. Both fetal and 
neonatal animals were included in the study to account 
for possible deleterious effects of the delivery on the 
development of the monoamine systems. The animals 
were arranged in four groups according to the day of 
injection and the day offspring were killed (Table II). 
Each group consisted of two maternal rats that received 
HC and two maternal rats that received SAL. After 
ether anesthesia the animals of groups A and C (Table 
II) were delivered abdominally at days 20 to 21 of 
pregnancy; the offspring were lightly anesthetized, and 
the brains were removed within seconds. Ether narcosis 
was also utilized for the removal of the brains of the 
12-to. 13-day-old newborn rats of groups B and D 
(Table II). The fetal and neonatal brains were frozen, 
immediately following removal, in the sink of the cryo- 
stat to —30? C. Two to five brains from each litter 
(n = 4 to 6) were collected for histochemical fluores- 
cence of the monoamines. The other brains were im- 
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Table I. Studies in rodents on the later effects of corticosteroids administered in the perinatal period 





Author 


Animal 
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Corticosterone pellets subcutaneously, 










Effect on CNS 


Increased voluntary running, 
decreased motor coordination 
Delayed cortical dendritic branch- 

ing, decreased brain cholesterol 
Delayed maturation of swimming 


Impairment of brain growth, in- 


Howard and Mouse 
Granoft,? 1968 days 2-14 post partum 

Schapiro and Rat I mg cortisol subcutaneously, 
associates, 1968 day 1 postpartum 

Schapiro,” 1970 Rat 0.5 mg/kg cortisol i.p., day 1 

post partum 

Cotterell and Rat 0.2 mg/kg cortisol i.p., days 1-4 
colleagues," 1972 post partum 

De Souza and Rat 1-20 mg/kg dexamethasone i.p., 
Adlard,? 1973 day 5 post partum 

Gumbinas and Rat 
co-workers,'? 1973 

Howard and Rat 


Benjamins,'! 1975 


CNS: Central nervous system. 


0.8 mg/kg methylprednisolone intra- 
muscularly, day 6 post partum 

1.1-1.6 mg corticosterone pellets sub- 
cutaneously, days 2-23 post partum 


hibition of cell division 
Decrease in brain DNA 


Decrease in myelination 


Decrease in brain DNA, gangli- 
oside, and sulfatide 


Table II. Study design for the histochemical fluorescence of monoamines 









Group No. of maternal rats 





Day of injection 





No. of brains for 
histofluorescence 





Day offspring killed 









A: 
SAL-treated rats 2 15 21 (Of gestation) 4 
HC-treated rats 2 15 21 (Of gestation) 4 
B: 
SAL-treated rats 2 15 12 (Neonatal) 4 
HC-treated rats 2 15 12 (Neonatal) 4 
Ge 
SAL-treated rats 2 12 20 (Of gestation) 4 
HC-treated rats 2 12 20 (Of gestation) 4 
D: 
SAL-treated rats 2 12 13 (Neonatal) 4 
HC-treated rats 2 12 13 (Neonatal) 4 
Total 16 32 


mersed in liquid nitrogen for the quantitation of 


monoamines by a radioenzymatic assay. 
Histofluorescence of monoamines. ‘The method 
applied in the current study is a modification of the 
method originally published by de la Torre and Sur- 
geon." Fresh frozen tissues were cut in the cryostat 
(Harris Lo Temp cryostat, Model WRC, with Ste- 
reozoom microscope SVB 73, Bausch & Lomb Inc.). 
The sections were picked up with a clean glass slide at 
room temperature, later dipped in a fresh glyoxylic 
acid solution, dried with a blow-type hair dryer, and 
heated in an oven at 92° C for 2.5 minutes. The follow- 
ing modifications were introduced in our laboratory: 
(1) The temperature of the knife was kept at 23° to 25° 
C, facilitating cutting of the water-rich fetal brains. The 
quality of the fluorescence remained unchanged with 
this modification. (2) The solution described by de la 
Torre and Surgeon as solution A was used and a sec- 


ond solution containing 10.2 gm of sucrose, 10 gm of 


magnesium sulfate, and 1.5 gm of glyoxylic acid in 100 
ml of water was called solution B. This solution was 
titrated to pH 7.4 with IN sodium hydroxide. Magne- 


sium sulfate has been shown to improve fluorescence!” 
and in our experience the fine nerve terminals were 
better visualized with this method. (3) The temperature 
of the drying air was kept at 35° C at the level of the 
slides. This temperature with moderate air flow for 6 to 
8 minutes gave the least background fluorescence and 
caused the least diffusion of monoamines. (4) The 
dried sections were covered with low-fluorescence min- 
eral oil (Cargille, type LF) before they were put in the 
oven.* Subsequently the slides were heated in the oven 
for 2.5 minutes at 92° C to enhance and stabilize 
fluorescence. This step eliminated heating on a hot 
plate. 

Two fetal or neonatal brains of each litter were ran- 
domly selected. for semiquantitative study of the 
monoamine systems. All 32 brains were mounted iden- 
tically on a precooled chuck. Precooled O.C.T. com- 
pound (Tissue-Tek II, Lab-Tek products) was used to 
mount the brains. A brain from an HC rat and an SAL 
rat in each group (A,B,C, and D) was cut longitudinally 


*Surgeon, J.: Personal communication. 
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Fig. 2. A few cell bodies and fibers at the periphery of area A6 (locus ceruleus). 


Table III. Means and standard deviations of the brain weights of the olfspring (Students t test) 















Day of Day off- 


No. of offspring 


Brain weight of offspring (mg) 


















Group injection 


spring killed 





A 15 21 (Fetal) 12 and 10 
B 15 12 (Neonatal) 14 and 5 

c 12 20 (Fetal) 14 and 12 
D 12 13 (Neonatal) 13 and 11 






16 and 9 172+ 14 164 + 10 NS 
9 and 4 1236 + 34 1158 + 58 p < 0.02 
14 and 9 127+ 11 127+ 11 NS 
14 and 12 1113 + 26 1074 * 44 p < 0.02 





NS: Not significant. 


on the same day. Cutting was started at the periphery 
of the brain and continued until the midline had been 
passed. ‘The thickness of the sections was identical for 
the HC and SAL brains processed on the same day and 
varied from 16 to 28 u. The sections were collected in a 
series. Each series consisted of 4 to 8 sections for the 
histochemical fluorescence of monoamines, one section 
for cresyl violet, one section for hematoxylin-eosin, and 
one section for Sudan Black B staining. The number of 
series obtained from one brain varied, depending on 
the brain size, from eight to 15. Besides these 32 brains 
a number of brains were cut transversely. All sections 
were examined microscopically for bright green fuo- 
rescent cell bodies, axons, and nerve terminals (Ortho- 
lux II, Leitz Wetzlar, Ploemopak filter systems D and 
C). The various structures of the amine systems visible 
in a series were evaluated visually on a scale of 1 (low- 
est) to 4 (highest) for distribution and fluorescence in- 
tensity without previous knowledge of the adminis- 
tered drug. A mean of all scores obtained for a certain 


area was calculated for each brain, and values two or 
more different. from the highest value were disre- 
garded. The extreme lower values were disregal ded to 
exclude data most probably the result of pai tal cutting 
of a certain structure. The code of the administered 
drug was not disclosed before the end of the study. 
Radioenzymatic assay of DA, NE, and epinephrine 
(E). DA, NE, and (E) concentrations were determined 
in whole brains of the fetal and neonatal rats using a 
radioenzymatic assay.* The brains were homogenized 
in a 3 ml solution of 0.1N hydrochloric acid and 0.1 
mM chlorophenothane. Fifty microliters was used for 


the assay. All samples were done in duplicate. 


Results 


In three of the four groups the brains of H¢ -treated 
rats weighed less than the brains of the SAL rats (see 
Fable II). In the fourth group (C) no difference be- 


*Wilkes, M., and Yen, S. S. C.: Unpublished data. A de- 
tailed description of the assay is available upon request. 
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Fig. 3. Cell bodies and fibers in area A8. 


tween the HC- and SA L-treated animals could be ob- 
served. The brain weight was significantly diminished 
in the two neonatal groups (B and D) that had been 
treated with HC on either day 12 or day 15 of gesta- 
uon. The difference in brain weight between the 
HC-and SAL-treated animals is not explainable just by 
the differences in litter size. 

Ihe complete DA and NE systems" ' could be 
identified in the brains of both groups. Areas Al to 
A13 in both groups, as well as the terminal regions 
were synapses form, could be visualized. The DA and 
NE systems were especially apparent in the 12- to 13- 
day-old newborn rat brains. The brains of e 20- to 21- 
day-old fetal rats showed typical immature characteris- 
tics such as small irregular cell bodies and irregular 
distribution of the nerve terminals in the various re- 
gions. No difference in degree of maturation was ob- 
served between the two groups. 

The areas Al to A3 consisted of clusters of loosely 
arranged, weakly fluorescent cell bodies located ven- 
trally (Al and A3) and dorsally (A2) in the medulla 
oblongata. Area A6 or the locus ceruleus is located 
mediodorsally in the medulla oblongata rostrally from 
the fourth ventricle and contains large, strongly Huo- 
rescent cell bodies which are densely packed in its cen- 
ter (Fig. 2). Area A6 has extensions to area Ad (a few 
brightly fluorescent cell bodies in the roof of the fourth 
ventricle), to area A5 (laterocaudally), and to area A7 
(ventrorostrally. Areas A5 and A7 both contain a mod- 


erate number of large, strongly fluorescent cell bodies, 


which are loosely arranged. The rather extensive areas 
AB to ATO (Fig. 3) in the ventral mesencephalon (partly 
belonging to the substantia nigra) demonstrate. cell 
bodies with a fluorescence between that of group AI to 
A3 and that of group A4 to A7. The cell bodies are 
smaller and less densely packed than the cell bodies in 
the locus ceruleus. The areas A11 to A13 with scattered 
small and weakly fluorescent cell bodies were observed 
in a few brains of both groups. Because of this incon- 
sistent appearance they were not evaluated semiquanti- 
tatively, 

\xons and nerve terminals were visualized in all re- 
gions described in earlier studies when the same 
and other histochemical fluorescence tec hniques were 
used." 1> 1 "The cryostat-glyoxylic acid histofluores- 
cence technique allows a very detailed visualization of 
axons and nerve terminals. The regions included in the 
semiquantitative evaluation of the distribution of fibers 
and fluorescence intensity were the cerebellum, cere- 
brum, caudate nucleus (A6), substantia nigra (A8 to 
A10), and olfactory tubercle. Rather loosely arranged 
fluorescence nerve terminals were found in the granu- 
lar, Purkinje's cell, and molecular layers of the cerebel- 
lum. Monoamine terminals were faintly visible in the 
White matter of the cerebellum. The nerve terminals in 
the caudate nucleus were rather loosely arranged in 
small areas (fluorescent. islands) surrounding the 
nonfluorescent bundles of the internal capsule. The 
periphery of the caudate nucleus was well innervated 


and consisted of a marginal zone of more densely ar- 
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Table IV. Means and standard deviation of the distribution and fluorescence intensity 



















Area Day of Day off- 
examined Group injection spring killed 
A6 A 15 2] (Fetal) 
B 15 12 (Neonatal) 
C 12 20 (Fetal) 
D 12 13 (Neonatal) 
AB-A10 A 15 2] (Fetal) 
B 15 12 (Neonatal) 
Ç 12 20 (Fetal) 
D 12 13 (Neonatal) 
Caudate A 15 21 (Fetal) 
nucleus B 15 12 (Neonatal) 
G 12 20 (Fetal) 
D 12 13 (Neonatal) 
Olfactory B 15 12 (Neonatal) 
tubercle D 12 13 (Neonatal) 





Fluorescence intensity 





3.2 -0.2 2.4 + 0.4 2.8 + 0.2 23.4 0:3 
3.2 + 0.5 2.9 + 0.6 2.2 € 0.8 2.6 + 0.5 
2.0 + 0.8 1.9 + 0.5 1.7 + 0.6 1.6 + 0.4 
8.2 + 0.2 3.2 + 0.6 3.4 € 0.3 3.5 + 0.5 
2.8+ 0.3 2.9 + 0.6 2.6 + 0.4 3.0 + 0.7 
22 *0.7 2.3 £0.8 2:33:07 2.6 3 0.5 
2.8 + 0.3 2.9+ 0.8 2.6 + 0.4 3.0 + 0.7 
2.2 + 0.6 2.3 * 0.8 2.2 + 0.8 2.6 € 0.5 
2:3 + 0:3 2:9 30.7 2.6 + 0.2 24+ 0.6 
2.7 + 0.6 2.7 £02 3.2+0.5 3.0 + 0.8 
1.7 x 0.4 1.9 € 0.3 2.1 + 0.6 2.3 + 0.6 
3.0 + 0.5 2,8 + 0.5 2.9 + 0.4 2.4 € 0.5 
2.9 x 0.5 3.0 + 0.4 3.2 + 0.4 3.4 + 0.3 
2.7 = 0:6 9.8 3 0:2 2.8 + 0.3 8.2 + 0:3 


Table V. Means and standard deviation of the NE, DA, and E levels in whole brains 





SAL (n = 8) 


NE: 
ng/brain 7.6 + 0.4 
pg/mg tissue 657 
DA: 
ng/brain 13.1 + 0.5 
pg/mg tissue 100 + 11 
E: 
ng/brain 0.6 + 0.5 
pg/mg tissue 625 


HC (n = 7) 


7.0 + 2.1 
59+ 15 








Neonatal 


SAL (n = 10) 








HC (n — 9) 


91-7 87 + 11 
81+6 81+8 
+ 2.3 288 + 21 274 + 34 
+13 257 + 21 255 + 28 
+ 0.2 29 35 19-6 
+1 19+4 18 +6 





ranged varicosities, well bordered from the corpus cal- 
losum. The distribution of nerve terminals within the 
caudate nucleus was more irregular, in particular in the 
fetal brains that showed islands of varicosities. The ol- 
factory tubercle consisted of densely packed, brightly 
fluorescent nerve terminals. The given description 
applies in particular for the 12- to 13-day-old newborn 
brains. The cell bodies in the fetal brains are less well 
developed and nerve terminals are sometimes less easy 
to identify in certain regions, e.g., the cerebellum, the 
cerebrum, and the olfactory tubercle. 

The results of the semiquantitative evaluation are 
given in Table IV and Figs. 4 and 5. Areas A6 and A8 
to A10 and the caudate nucleus were observed in all 
brains examined. With respect to the other areas and 
regions the data collected for distribution and fluores- 
cence intensity were insufficient to perform further 
calculations. However, the observations done on the 
other structures such as the cerebellum, cerebrum, and 
areas Al to A3 and A4 to A7 support the findings 
obtained from areas A6 and A8 to A10 and the caudate 
nucleus. As demonstrated in Figs. 4 and 5 no appre- 
ciable differences in distribution and fluorescence in- 
tensity could be observed between the HC and SAL 


groups. The results of the quantitative analyses of DA, 
NE, and E in whole-brain homogenates are given in 
Table V. The DA, NE, and E levels were similar in the 
offspring of the SAL- and HC-treated animals. The 
quantitative results support the microscopic findings. 


Comment 


With theapplied methodology no permanent changes 
could be found in the development of monoamine sys- 
tems in the rat brain due to the administration of high 
doses of HC at supposedly critical time periods in 
pregnancy. HC given to the pregnant rat apparently 
does not influence the proliferation of amine cell 
bodies or the arrival of axon terminals in the regions 
where the synapses form. Several authors described a 
negative effect of corticoids on the development of the 
rodent brain (Table I). So far there seems to exist a 
discrepancy between the current and former studies. 
The use of another drug and another time of adminis- 
tration might be easy answers to explain the differences 
but does not really contribute to the discussion. A 
closer look at the paper by Howard and Benjamins" 
reveals that the discrepancy between the current and 
former studies is probably less than supposed. Howard 
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Fig. 4. Distribution and fluorescence intensity in the caudate nucleus, area A6, and areas A8 to A10 
in the offspring of animals treated with saline or hydrocortisone at day 12 of gestation (Means and 
standard deviations). 
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Fig. 5. Distribution and fluorescence intensity in the caudate nucleus, area A6, and areas A8 to A10 
in the offspring of animals treated with saline or hydrocortisone at day 15 of gestation (means and 
standard deviations). 


750 van Geijn et al. 


and Benjamins ascribed the reduction of deoxyribo- 
nucleic acid (DNA), ganglioside, and sulfatide primar- 
ily to a reduction of glia cells. On a quantitative basis 
postnatal DNA synthesis in the cerebrum mainly repre- 
sents glial formation. The reduction in gangliosides 
most probably is due to a reduction in the amount of 
neuropil, while the small reduction in sulfatides after 
corticosterone is compatible with a reduction in oligo- 
dendrocytes. Howard and Benjamins suggested the 
application of histologic and histochemical methods to 
identify the cell types that are influenced by corticoste- 
roids. To our knowledge the present study is the first to 
examine the influence of corticosteroids on the devel- 
opment of central neuron systems. 

The basic cytoarchitectonic structure of central 
monoamine neurons in the human fetus is strikingly 
similar to that of the fetal rat."* ° The major difference 
between the human and the rodent is the timing of the 
development of DA and NE systems in the brain. 
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Catecholamine systems develop early in pregnancy in 
the human. Brain monoamine systems have been ob- 
served from: 7 weeks of gestation onward and devel- 
opment occurs mainly during the first third of preg- 
nancy in the rat.'® '? The observations of the current 
study in the second half of rat pregnancy therefore 
have to be translated to the first trimester of the human 
pregnancy. In this respect it would be worthwhile to 
study the effects of other possible negative influences 
on brain development such as malnutrition and chron- 
ic hypoxia. 

Little is known about the role of possible adverse 
influences on the development of the human brain 
early in pregnancy. The described animal model, with 
a rather easv and simple histofluorescence technique in, 
combination: with a radioenzymatic assay, makes it pos- 
sible to examine selectively adverse effects on the de- 
velopment of neurons crucial for normal function and 
development of the CNS. 
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Prolactin production by human endometrium during 


the normal menstrual cycle 


ILA A. MASLAR 
DANIEL H. RIDDICK 


Farmington, Connecticut 


Prolactin (PRL) synthesis by human decidua from term pregnancies has been reported. The present 
study examined the tissue content and in vitro production of prolactin by "decidualized" and 
“nondecidualized” endometrium unassociated with pregnancy. Tissue obtained throughout the menstrual 
cycle was dated histologically. When proliferative endometrium (N = 16) or secretory endometrium ` 
prior to day 22 (N = 6) was examined, no PRL was detected in the tissue or medium after a 
24-hour incubation at 37° C in Gey's buffer. Total PRL in tissue and medium measured by 
radioimmunoassay increased significantly from 1.2 + 0.3 ng/100 mg of tissue at cycle days 22 to 24 
(N = 4) to 5.3 + 24 ng/100 mg of tissue at cycle days 25 to 26 (N = 7). The addition of 100 ug/ml 
of cycloheximide to the medium prevented the net increase in PRL content during incubation. it is 
concluded that PRL is synthesized by endometrium during the normal menstrual cycle and that the 
appearance and degree of synthesis and decidualization of the stroma correspond. (Am. J. OBSTET. 


GYNECOL. 135: 751, 1979.) 


EXPLANTS OF HUMAN DECIDUA'™* and of chorion 
with adherent decidua® 5 synthesize and release pro- 
lactin (PRL) in vitro. When placenta" © * or fetal mem- 
branes free of decidua’ * are incubated under similar 
conditions, PRL does not accumulate in either the me- 
dium or the tissue. This suggests that the PRL-pro- 
ducing tissue is the endometrium of the pregnant uter- 
us. Since endometrium undergoes “decidualization” 
spontaneously in the human in the absence of concep- 
tion, the production of prolactin by endometrium ob- 
tained throughout the menstrual cycle was examined. 


Methods 


Endometrium was obtained by curettage as part of 
the evaluation of infertility from 34 patients with nor- 
mal menstrual cycles. A portion of each tissue was pre- 
served for microscopic examination and dated histolog- 
ically according to the criteria of Noyes and associates.? 
The remaining tissue was minced, washed three times 
in cold Gey's buffer,? and aliquoted by weight (200 to 
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500 mg) into 25 ml Erlenmeyer flasks containing 4 to 
10 ml of pregassed buffer supplimented with 10% fetal 
calf serum (Microbiological Associates). One flask was 
frozen immediately for subsequent analysis of the ini- 
tial tissue PRL content. The remaining flask was sam- 
pled, gassed with 95% oxygen and 5% carbon dioxide, 
tightly stoppered, and placed in.a metabolic shaker 
maintained at 37° C. A second sample of incubation 
medium was removed after the first 3 hours of the 
incubation period. At the end of 24 hours a third sam- 
ple of medium was removed, and the tissue was ho- 
mogenized in the remaining incubation medium. 

Five tissues, all obtained during the secretory phase 
of the cycle, were available in sufficient quantity to 
provide duplicate flasks for incubation. In these in- 
stances, de novo protein synthesis was inhibited in the 
second flask by the addition of 100 pg/ml of cyclo- 
heximide to the incubation medium. This concentra- 
tion of cycloheximide was previously shown to, com- 
pletely prevent protein synthesis as inferred from the 
incorporation of [?H]leucine into acid- -precipitable pro- 
teins under similar incubation conditions.! Both the 
cycloheximide-treated and control flasks were sampled 
and incubated as described above. 

PRL concentrations in the incubation media and tis- 
sue homogenates were determined by homologous ra- 
dioimmunoassay based on the technique of Sinha and 
associates." Human PRL (HPrV-LS2) and rabbit anti- 
sera (AFP No. 1) were provided by the National In- 
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Fig. 1. PRL concentrations in endometrial tissue homogenized 
in medium prior to (solid bars) and after (open bars) a 24 hour 
incubation. Each bar represents the mean PRL concentration 
+ standard error of the mean. ‘The number of samples is 
indicated in parentheses. 


stitute of Arthritis and Metabolic Diseases, National 
Institutes of Health, Bethesda, Maryland. Radioimmu- 
noassay data were analyzed by computer program 
based on the model developed by Berger and associ- 
ates.!' All samples were assayed in duplicate at two con- 
centrations and reassayed subsequently in a single assay 
in order to eliminate interassay variability. The mean 
prolactin concentration for each sample was expressed 
in nanograms per milliliter of the standard pituitary 
PRL preparation. These values were then normalized 
to nanograms of PRL/100 mg. of tissue wet weight: 
Student's t test was used for statistical analysis with sig- 
nificance defined. as p < 0.01. 


Results 


Proliferative endometrium (days 5 to 12). When 16 
samples of proliferative endometrium were examined, 
no PRL was detected in the tissue prior to incubation or 
in tlie combined medium and tissue following 24 hours 
of incubation. i 

Early secretory € endometrium (days 14 to 20). In six 
samples of endometrium obtained during the early se- 
cretory phase of the menstrual cycle no PRL was mea- 
sured in tissue homogenates either before or after in- 
cubation. 

Midsecretory endometrium (days 21 to 24). In four 
tissues dated as days 23 to 24 no PRL was detected 
prior to incubation: After 3 hours of incubation no 
PRL was measured i in the medium but by 24 hours PRL 
was detected i in the tissue and medium (1.2 ng/100 mg 
of tissue +0.3 ng ISEMI) in all four experiments 

(Fig. I. 
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Fig. 2. Effect of cycloheximide on the accumulation of PRL in 
the incubation medium and in the medium plus tissue 
homogenates. Each bar represents the mean PRL concentra- 
tion. + standard error of the mean of duplicate determina- 
tions for each sample. The amount of PRL present in the 
cycloheximide-treated flasks (open bars) following incubation 
was not significantly different from that present in the tissue 
prior to incubation (medium and tissue at 0 time). 


In one case in whicli sufficient tissue was available, 
cyclohéximide was added to a second incubation flask 
in order to prevent protein synthesis. After 24 hours, 
no PRL was detected in the medium and tissue with 
cycloheximide. In the control (untreated) flask the final 
PRL concentration was 1.1 ng/100 mg of tissue, — 

Late secretory endometrium (day 25 to 28). In five 
of seven tissues obtained at day 25 to 26 the initial PRL 
content was 1.7 ng/100 mg of tissue +0.4 ng [SEM]). 
Upon incubation PRL was detected in the medium at 3 
hours in three of the seven experiments and was found 
in all seven ‘after 24 hours (5.3 ng/100 mg of tissue 
x94 ng [SEM]) (Fig. 1). The PRL content of the tissue 
plus medium at 24 hours was consistently greater thàn 
the initial PRL content of the tissue prior to incubation 
(mean increase of 49.8% + 9.8% [SEM]). When pro- 
tein synthesis was prevented during incubation by the 
addition of cycloheximide in three experiments, no 
PRL accumulated in either the tissue or medium (Fig. 
2, top panel). ' 

A single sample of tissue dated as day 27 to 28 con- 
tained and produced much more PRL than any of the 
earlier samples (Fig. 2, bottom panel). The percent in- 
crease in prolactin content during incubation, however, 
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was similar to that observed in the day 24 to 25 tissues 
(51% and 49.8% + 9.8%, respectively) and was com- 
pletely inhibited in the presence of cycloheximide. 

The relationship between the accumulation of PRL 
during incubation and the endometrial histology is 
shown in Fig. 3. When tissue was obtained prior to the 
onset of morphologically evident decidualization, no 
PRL was detected after 24 hours of incubation. As the 
degree of histologic decidualization increased, so did 
the amount of PRL produced. 


Comment 


The decidual reaction is triggered by blastocyst im- 
plantation in a number of species. In humans decidual- 
ization of the endometrium occurs under the influence 
of hormones alone. During the second postovulatory 
week of the menstrual cycle, undifferentiated stromal 
cel's begin to enlarge. Stromal edema is followed within 
3 to 4 days by a decidual reaction beginning around the 
spiral arterioles and spreading to involve the upper two 
thirds of the endometrium.® If implantation does not 
occur the endometri ium sloughs during menses. If im- 
plantation does occur, the decidual reaction persists 
throughout pregnancy. 

Explants of human decidual tissue obtained at term 
following normal „pregnancy and spontaneous delivery 
synthesize and secrete PRL which is identical to pur- 
ified pituitary PRL by the criteria of immunoprecipita- 
tion and gel chromatography.‘ Production of PRL in 
vitro also occurs when samples of decidualized endo- 
metrium are obtained following therapeutic abortion 
duri: ing the first trimester of pregnancy. When endome- 
trium of comparable gestational age but free of tro- 
photlastic tissue is obtained immediately after surgical 
removal of ectopic pregnancies, a similar amount of 
PRL is released into the medium during a 24 hour 
incubation period.” This suggests that the presence of 
fetal elements within the uterus is not essential for PRL 
production by the endometrium during pregnaricy. 

The present study indicates that pregnancy is not a 
prerequisite for the synthesis of PRL by ‘human endo- 
metrium.: When tissue was obtained during the last 
week of nonconceptional cycles, PRL was detected in 
homogenates of decidualized endometrium. Upon in- 
cubation, significantly more PRL appeared i in the me- 
dium than could be accounted for by the initial PRL 
content of the tissue. This accumulation of hormone 
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Fig. 3. Relationship between the endometrial histology and 
the accumulation of PRL during incubation. Each dot repre- 
sents the mean + standard error of mean: concentration of 
PRL present in the medium after a 24 hour incubation. Sig- 
nificantly more PRL was produced by the tissues in which 
decidualization was more advanced. 


was inhibited when protein synthesis was prevented by 
the addition of cycloheximide to the incubation medi- 
um. These data demonstrate that human endometrium 
produces PRL during the latter portion of the normal 
menstrual cycle and that this process does not depend 
upon either conception or implantation. 

The initiation of PRL production by the endome- 
trium coincides with the onset of histologic decidual- 
ization. Both processes begin at the time when implan- 
tation would occur in a conception cycle. As decidual- 
ization spreads throughout the endometrial stroma, 
the production of PRL increases progressively. By ideal 
cycle days 27 to 28 the amount of PRL released by the 
nonpregnant endometrium may be similar to that pro- 
duced by the endometrium of very early pregnancy 
(personal observation). These findings would suggest a 
role for endometrial PRL in the implantation process. 
Prolactin produced by decidualized endometrium 
might act at the local tissue level in the uterus or affect 
corpus luteal function or both. 


Appreciation is expressed to Ms. Sally Kuslis and to 
Mr. Edmund Baczynski for their technical assistance 
and to Ms. Linda Hrubiec for her constructive assis- 
tance in prepar ing this manuscript. 





REFERENCES 


l. Riddick, D. H., and Kusmik, W. F.: Decidua: A possible 
sourcé of amniotic fluid prolactin, Am. -J. OBSTET. 
GYNECOL. 127:187, 1977. 


2. Riddick, D. H., Luciano, A. A., Kusmik, W. F., and Mas- 
lar, I. A. Evidence for à nonpituitary source of amniotic 
fluid prolactin, Fertil. Steril. 81:35, 1979. 

3. Frame, L. T. , Rogol, A. D., Riddick, D. H., and Baczynski, 


754 Maslar and Riddick 


E.: Gel chromatographic properties of human prolactin 
released from decidua tissue in vitro, Fertil, Steril. 81:647, 
1979. 

4. Riddick, D. H., Luciano, A. A., Kusmik, W. F., and Mas- 
lar, I. A: De novo synthesis of prolactin by human de- 
cidua, Life Sci. 23:1913, 1978. 

5. Healy, D. L. , Burger, H. G., and Muller, H. K.: Hypothe- 
sis: Placental membranes: produce prolactin, Mol. Cell. 
Endocrinol. 11:1, 1978. 

6. Golander, A., Hurley, T., Barrett, J., Hizi, A., and Hand- 
werger, S.: Prolactin synthesis by human chorion-decid- 
ual tissue: a possible source of prolactin in the amniotic 
fluid, Science 202:311, 1978. 

7. Friesen, H., Hwang, P., Guyda, H., Tolis, G., Tyson, J., 
and Meyers, E.: In Boyns, A. R., and Griffiths, K., editors: 
Prolactin and Carcinogenesis, Wales, 1972, Alpha Omega 
Publishing, p pp- 64-80. 


11. 


12. 


November 15, 1979 
Am. J. Obstet. Gynecol. 


Noyes, R. W., Hertig, A. T., and Rock, J.: Dating the 
endometrial biopsy, Fertil. Steril. 1:3, 1950. 

Porterfielc, J. S: A simple plaque-inhibition test for the 
study of arthropod-borne viruses, Bull. W. H. O. 22:373, 
1960. 


. Sinha, Y. N., Selby, F. W., Lewis, U. d. and Vanderlaan, 


W. P: A homologous radioimmunoassay for human pro- 
lactin, J. Clin. Endocrinol. Metab. 36:509, 1973. 

Berger, H. G., Lee, V. W. K., and Rennie, G.C: A gen- 
eralized computer program for the treatment of data 
from competitive protein-binding assays including radio- 
immunoassays, J. Lab. Clin. Med. 80:302, 1972. 

Maslar, I. A., and Riddick, D. H.: Prolactin synthesis by 
endometrium from early intrauterine ‘and tubal preg- 
nancy, p-ésented at the Sixty-first Annual Meeting of the 
Eridocrine Society, 16 1979. E No. 349.) 


to 


Activation of pituitary gonadotropic function by an 
agonist of luteinizing hormone-releasing factor in 


the puerperium 


K. L. SHEEHAN* 
S. S. C. YEN 
La Jolla, California 


To test the hypothesis that long-term deprivation of endogenous luteinizing hormone-releasing 
factor (LRF) during the course of pregnancy may account for the lack of gonadotropin in the 
puerperium, six normal postpartum women were treated with the potent and long-acting LRF agonist 
(D-Trp$, Pro®-NEt)-LRF. A 50 ug dose of LRF agonist was administered subcutaneously every 48 
hours for four doses, with the first dose given on the first day post partum. Prior to treatment, each 
subject was tested with two pulses of LRF (10 ug at 2 hour intervals) and again at the end of LRF 
agonist treatment on day 10 post partum. Pulses of LRF induced no significant elevation of 
follicle-stimulating hormone (FSH) levels on day 1 post partum. During treatment, a significant 

(P « 0.005) increase in basal FSH levels occurred after the second dose of LRF agonist 
administration. Following treatment, pulses of LRF elicited a remarkable gonadotropin release with a 
relatively greater percent rise for FSH than for human chorionic gonadotropin-luteinizing hormone. 
Our data indicate that the lack of gonadotropin activity during the first 3 weeks post partum is, at least 
in part, related to insufficiency of endogenous LRF secretion and that resumption of gonadotropin 
secretion can be functionally activated by treatment with the appropriate dose and intervals of an 


LRF agonist. (AM. J. OBsTET. GYNECOL. 135:755, 1979.) 


DURING THE FIRST 2 WEEKS POST PARTUM, basal 
secretion of gonadotropin is low and the pituitary re- 
sponse to exogenous lutenizing hormone-releasing 
factor (LRF) is absent.*~’ Further, the pituitary lutein- 
izing hormone (LH) content is drastically reduced in 
women during late pregnancy as compared to cycling 
women.® It is postulated that long-term deprivation 
of the hypophysiotropic effect of endogenous LRF 
during the course of pregnancy may account for the 
lack of pituitary gonadotropin production and that the 
gradual return of pituitary sensitivity to exogenous 


From the Department of Reproductive Medicine, School of 
Medicine, University of California, San Diego. 


Presented at the T'wenty-sixth Annual Meeting of the 
Society for Gynecologic Investigation, San Diego, 
California, March 21-24, 1979. 


Supported by National Institutes of Health Grants 
HD-12303 and HD-09827 and by Rockefeller 
Foundation Grant RF-75029. A portion of the patient 
studies was performed in the Clinical Research Center, 
supported by National Institutes of Health Research Grant 
RR-00827. 


Reprint requests: Dr. S. S. C. Yen, Department of 
Reproductive Medicine, School of Medicine (T-002), 
University of California, San Diego, La Jolla, California 
92093. 

*Research Fellow in Reproductive Endocrinology. 


0002-9378/79/220755 + 04800.40/0 © 1979 The C. V. Mosby Co. 


LRF stimulation and the basal gonadotropin secretion 
observed after 3 weeks post partum is a reflection of 
spontaneous recovery of hypothalamic LRF secretion. 
This study was designed to test this postulate by de- 
termining whether a long-acting LRF agonist (LRF-Ag) 
administered during the first 10 days post partum 
could induce earlier functional activity of the “gonado- 
trope.” 


Material and methods 


Six normal postpartum women volunteered for this 
study, and informed consents were obtained. The sub- 
jects did not breast-feed and received no lactation- 
suppressive agents. All subjects were treated with a 
potent and long-acting LRF agonist (D-Trp?, Pro*- 
NEt)-LRF, provided by Drs. W. Vale and J. Rivier of 
the Salk Institute. The potency of this LRF-Ag in vitro 
has been shown to be 144 times greater than that of the 
synthetic decapeptide in releasing LH.? The effective- 
ness in vivo was characterized in our earlier studies in 
which a subcutaneous injection of a 50 wg dose of this 
LRF-Ag in normal women during the early follicular 
phase elicited a large (twentyfold) and sustained release 
of LH lasting for at least 24 hours.” 

Each of the six postpartum subjects received 50 ug 
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Fig. 1. Serum hCG-LH, FSH, and PRL concentrations (mean + siandard error) in six postpartum 
women receiving treatment with LRF-Ag (50 ug subcutaneously) on days 1, 3, 5, and 7 following 
delivery. Responses to two pulses of LRF stimulation (10 ug at 2-hour intervals) were determined 
before (day 1) and following (day 10) LRF-Ag treatment. 


dose of LRF-Ag subcutaneously every 48 hours for 
four doses, with the first dose given on the first day post 
partum. Prior to LRF-Ag treatment, each subject was 
tested with two 10 ug pulses of LRF at 2-hour intervals. 
This test was repeated 3 days following the last dose of 
LRF-Ag treatment, i.e., on day 10 post partum. 

Daily blood samples were obtained by venipuncture. 
Frequent blood samples at 15-minute intervals were 
obtained via an intravenous catheter % hour before 
and 4 hours after the administration of pulses of LRF. 

Serum human chorionic gonadotropin (hCG)-LH, 
FSH, prolactin (PRL), and estradiol (E?) were deter- 
mined by radioimmunoassay.'': '* To eliminate interas- 
say variation, all samples from all subjects were mea- 
sured in the same assay run for each hormone. 
Changes in hormone concentrations from days 1 to 10 
post partum and the increments in response to the 
two-pulse LRF were analyzed by Student's paired t test 
and by an analysis of variance. 


Results 


Fig. 1 displays the changes in concentrations of 
hCG-LH, FSH, and PRL during the entire study. On 
day 1 post partum, the mean serum FSH levels were at 


the lower limit of the assay sensitivity (1.53 + 0.3 
mIU/ml). There was no temporal increase in FSH 
levels in response to the two pulses of LRF; the pattern 
of FSH showed an irregular fluctuation which is dis- 
tinctly different from the response observed in non- 
puerperal subjects.? Also there was no response in 
hCG-LH; in fact, the concentration showed a progres- 
sive decline during the 4-hour observation. 

From dav 1 to day 10, there was a rapid decline in 
hCG-LH and a relatively slower fall in PRL levels. 
There was a progressive and significant (P « 0.005) in- 
crease in basal FSH levels with distinct peaks occurring 
on the days after LRF-Ag injection (days 4, 6, and 8). 

Following the LRF-Ag treatment, the two pulses of 
LRF elicited a remarkable gonadotropin response with 
a greater relative release of FSH than of LH. Fig. 2 
shows the percent increments of gonadotropins from 
mean baseline values; in response to the first pulse of 
LRF, there was a 96% FSH increment (from 3.2 + 0.5 
to 6.3 + 0.7 mIU/ml, P < 0.005) and a 59% LH-hCG 
increment (from 35.1 + 9.7 to 55.9 + 13.3 mIU/ml, 
P « 0.01). The peak response to the second pulse of 
LRF was heightened for FSH (130% above basal levels) 
but reduced slightly for LH (45% above basal levels). 
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Fig. 2. Mean (+ standard error) percent changes in serum LH-hCG and FSH in response to pulses of 
LRF (10 ug) before (day 1) and following (day 10) LRF-Ag treatment in six postpartum women. 


Prolactin levels on day 10 remained in the hy- 
perprolactinemic range (~ 100 ng/ml) (Fig. 1). Mean 
(tstandard error) serum E; concentration was low 
(33.5 + 3.2 pg/ml) and remained unchanged after 
LRF-Ag treatment (30.8 + 4.1 pg/ml). 


Comment 


The present study demonstrates that the physiologic 
recovery from hypogonadotropinism seen during the 
puerperium can be activated within the first 10 days by 
the administration of a long-acting LRF-Ag in the 
presence of hyperprolactinemia (Fig. 1). The relatively 
prolonged exposure to the hypophysiotropic action of 
LRF-Ag not only advanced the pituitary response to 
pulses of LRF stimulation (Fig. 2) but also induced an 
early increase of basal FSH secretion with a significant 
rise occurring on day 4 post partum (Fig. 1). This rep- 
resents a clear departure from results of previous stud- 
ies, 7 the earliest response to LRF during spontaneous 
gonadotopin recovery being observed on day 15 post 
partum.? The status of basal LH secretion by the pitu- 
itary cannot be assessed because of the presence of 
large amounts of circulating hCG at this time. This 
LRF-Ag-induced augmentation of pituitary gonado- 
tropin responses to LRF is not related to estrogen prim- 
ing since its level remained unchanged. Based on rela- 
tively greater percent increments of FSH as compared 
to LH-hCG in response to pulses of LRF (Fig. 2), it is 
reasonable to assume that the activation of gonado- 
tropic activity by LRF-Ag follows a sequence of FSH 


and then LH. This is consistent with the early return of 
FSH responsiveness to LRF during spontaneous return 
of pituitary gonadotropic function observed 3 to 4 
weeks post partum. ^9 

The preferential release of FSH over LH in the early 
postpartum period for both LRF-Ag-advanced and 
spontaneous recovery is reminiscent of that observed 
during early puberty and in patients with hypogonado- 
tropic hypogonadism./^'* It should be noted that in 
normogonadotropic subjects prolonged daily treat- 
ment with LRF-Ag"', and LRF itself,'® may cause re- 
fractoriness. However, daily administration of LRF-Ag 
in hypogonadotropic hypogonadism patients induces 
augmentation of LH response to LRF." This latter 
finding is consistent with the puerperal data presented 
in this study. 

It has been proposed that the hypogonadism asso- 
ciated with both prepubertal children and postpartum 
women is primarily due to insufficient hypothalamic 
LRF stimulation. Definitive proof of this hypothesis re- 
quires measurement of LRF in the portal circulation, 
which is clearly impossible. Although indirect, our 
present data provide supportive evidence that hypotha- 
lamic LRF deficiency is responsible, in a large measure, 
for the postpartum pituitary inactivity. 

However, our data do not exclude the possibility that 
exposure to large amounts of estrogen and progester- 
one during pregnancy may exert a sustained negative 
feedback action directly on the pituitary,” resulting in 
marked reduction of pituitary LH content” to account 
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for pituitary refractoriness to LRF. In addition, hy- 
perprolactinemia may also play a role in the develop- 
ment of hypogonadism in the puerperium” ?!; how- 
ever, this relationship remains to be delineated. 

We acknowledge the excellent technical assistance 
provided by P. Malcom, J. Aurand, and B. Hopper. 
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Effects of a superactive luteinizing hormone-—releasing 


factor agonist on gonadotropin and ovarian function 
during the menstrual cycle 
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The effect of a potent luteinizing hormone-releasing factor (LRF) agonist (D-Trp$ Pro? NED-LRF on 
pituitary gonadotropin release and its concomitant ovarian response was examined in normal 
women during the early follicular (EFP), late follicular (LFP), and midluteal (MLP) phases. A single 
Subcutaneous injection of 50 ug of LRF agonist in subjects during the EFP caused prompt Telease 
of luteinizing hormone (LH) and follicle- -stimulating hormone (FSH) to levels comparable to those 
found during spontaneous miäcycle gonadotropin surges, while in LFP subjects gonadotropin levels 
rose 1¥% to 2 times above the levels of midcycle surges. The LH/FSH release in the MLP was 
almost identical to that found in the EFP. The ovarian response as measured by i increasing estradiol 
lévels followed a similar pattern during the 48 hours after injection in all three phases of the cycle. 
The inappropriate gonadotropin surge induced by LRF agonist in EFP subjects resulted in prolonged 
follicular phases and anovulation. Three of four subjects iri the LFP showed evidence of ovulation in 


response to the same dose of LRF agonist. The pharmacodynamics of gonadotropin-ovariari 
responses to this potent LRF agonist reported here should provide an important reference for 
systematic investigation and rational Clinical application. (AM. J. OBSTET. GYNECOL. 135:759, 1979.) 


DuRING THE PAST FEW YEARS, the availability of 
potent and long-acting lutenizing hormone-releasing 
factor (LRF) agonists has generated numerous inves- 
tigations'7* with the hope of clinical application as an 
experimental tool and in the treatment of hypogo- 
nadism as well as providing new appr oaches for fertility 
control. Although favorable results have been obtained, 
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as recently summarized by Schally and associates,’ re- 
sponses to these LRF agonists under physiologic condi- 
tions remain to be defined. 

The LRF agonist (D-Trp*, Pro? NEt)-LRF, has been 
shown by Vale and associates’ to be 144 times as po- 
tent as LRF in ‘the release of luteinizing | hormone (LH) 
in vitro. In the present study, the effectiveness of this 
LRF agonist (LRF-Ag) on pituitary. gonadotropin re- 
lease and its associated ovarian response was examined 
in normal women during the early follicular (EFP), late 
follicular (LFP), and midluteal (MLP) phases of the cy- 
cle. These pharmacodynamic data should provide the 
fundamental information for rational clinical appli- 
cation. 


Material and methods 


Sixteen normal women volunteered for this study 
and gave informed consent. The subjects were all 
healthy women between the ages of 21 and 80, having 
regular cycles and using no medications. Seven of the 
subjects were in the EFP of the menstrual cycle (day 2 
to 4), four were in the LFP (day 12 of 27 to 29-day 
cycles), and five were in the MLP (day 22). The LRF-Ag 
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Fig. L Changes in LH, FSH, E}, and P concentrations (mean + standard error) (seven normal 
women in the EFP, four in LFP, and five in the MLP) i in responsg to a subcutaneous 50 Hg dose of 


LRF-A g were monitored for 48 hours. 


(D-Trp®, Pro? NEt)-LRF was woni by Drs. W. Vale 
and J. Rivier of the Salk Institute. All of the subjects 
received 50 ug of. LRF-Ag subcutaneously and were 
monitored for 48 hours. Frequent blood samples via an 
indwelling venous.catheter at 15-minute intervals were 
obtained % hour before and 3 hours after LRF-Ag 
administration. Thereafter, samples were collected at 
30-minute intervals for -3. hours, 60-minute intervals 
for 8 hours, 120-minute intervals for 10 hours, and at 
36 and:48 hours. In addition, daily samples were ob- 
tained in three subjects in the EFP and four subjects in 
the LFP until the' next menses." ~ 

Serum LH, FSH, estradiol (Es), and progesterone (P) 
were determined by radioimmunoassay. 1713 To elimi- 
nate interassay variation, all samples from all subjects 
were measured in the same assay run for each hor- 
mone. Changes i in hormone concentrations in response 
to LRF-Ag administration, were analyzed by Student's 
paired and group "p tests. 


Results 


Fig. 1 shows the mean (+ standard error) gonado- 
tropin and ovarian steroid levels in response to a single 
injection of 50 wg of LRF- -Ag during the three distinct 
phases of-the menstrual cycle. During the EFP, LRF- -Ag 
induced, within 15 minutes, a significant rise of LH 
(P < 0.01) and FSH (P < 0.005) from their respective 
basal -values. The subsequent incremental LH release 
appears to follow a biphasic pattern; the initial and 
smaller peak of LH release occurred at 30 minutes and 
was followed by a large and more sustained LH rise 
with a twentyfold increase over mean basal values 
(223. 3+ = 43. 9 versus 11.1 € 1.1 mlU/ml) attained at 4 


hours after LRF-Ag administration. Thereafter, LH 


. declined slowly, remained significantly elevated from 


the basal level at 24-hours (P « 0. 005), but returned to 
the near-bzsal levelat 36 hours. The FSH response was 
smaller and slower with a fourfold increase (from 
9.8 + 1.0 to 51.4 + 8.8 mIU/ml, P « 0.005) at 6 hours. 
The subsequent decline was similarly slow, with FSH 
levels returning to the basal level at36 hours. 

Gonadotropin responses to LRF- AG during the LFP 
exhibited z quantitative and qualitatiye difference from 
those observed during the EFP (Fig. 1). The biphasic 
pattern of LH release appeared tó be blurred, and a 
discernible first peak occurred at.1 hour, which: was 
significantly greater than the first peak seen in the 
EFP (A 108.7 + 12.7 versus A 52.7 € 8.5 mIU/ml, 
p < 0.05): The second and sustained LH peak was 
much greater with a twenty-seven— -fold increment 
from basal levels (480 + 37 versus 18 + l. 5 mIU/mD, 
although the time course (4 hours) was the same as that 
observed in the EFP. The subsequent decline was simi- 
larly slow, returning to the basal level at 36 hours. The 
péak FSH increment was also greater than that of the 
EFP (A 64. 3 + 16. 8 versus A 41.6 + 7.8 mIU/m]), but 
the time course was similar, 

‘In MLP subjects (Fig. 1), LRF-Ag ined a rise in 
donsdairopins almost identical, both quantitatively and 
temporally, to that seen in the EFP. Mean baseline LH 
levels in the MLP (8.8 + 1.8. mIU/ml) and EFP (11. l 
1.1 mIU/ml) were similar; the first peak occurred at 30 
minutes, reaching a level identical to that seen in the 
EFP (64.0 + 11.4 versus 63.9 + l 1.8. mIU/ml), and the 
mean values of the second peak at 4 hours (206.2 + 
30.5 versus 225.3 + 43.9 mIU/ml) were also compara- 
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Fig. 3..Serum LH, Ez, and P concentrations in daily samples obtained from four women given 


LRF-Ag in the LFP.. 


ble: The subsequent decine followed a similar pattern 
with values at 24 hours after injection still significantly 
elevated from the baseline (P « 0.05). Mean baseline 
FSH levels were 5.4 + 1.1 mIU/mil and rose to a peak 
of 57.1 + 10.9 mIU/ml (P < 0.005) by 7 hours after 
injection. E ; 
The ovarian response as measured by E levels fol- 
lowed a similar pattern during the 48 hours after injec- 
tiori in all three phases of the cycle studied (Fig. 1), 
although the values started at obviously different 
baselines, (EFP 29.4 + 2.2 pg/ml, LFP 110.0 + 33.1 
pg/ml, MLP 150.8 + 15.5 pg/ml). An expected gradual 
rise reaching statistical significance in 6 to 8 hours 
(P < 0.05) occurred in response to the acutely elevated 


LH and FSH levels. In both the EFP and the LFP E; 
increased until 18 hours after injection with peak val- 
ues of 185.1 + 28.7 pg/ml reached in the EFP and of 
266.2 + 24.9 pg/ml reached in the LFP. In the MLP 
the peak of 291.0 + 55.9 pg/ml occurred more rapidly 
(8 hours). E l 

The increments of P in the EFP and LFP were small 
but significant (P < 0.05) by 12 hours for EFP and by 
18 hours for LFP. By 48 hours after injection in the 
LFP, P levels were increasing sharply from the basal 
values (3.4 + 1.1 versus 0.91 + 0.3 pg/ml). In contrast, 
the already elévated P levels in the MLP exhibited no 
significant change in response to LRF-Ag-induced go- 
nadotropin rise. 


762 Sheehan, Casper, and Yen 


Fig. 2 displays the data obtained from the three sub- 
jects in the EFP who were studied daily until their next 
menses. The first subject had a spontaneous surge of 
LH (76 mlU/ml) and FSH (30 mIU/ml) 13 days after 
the LRF-Ag administration on day 3. This surge was 
preceded by an increase iri F; levels to the 300 pg/ml 
range and followed by an elevation in circulating P 
levels to 18 ng/ml. Menses occurred 13 days after the 
spontaneous surge of gonadotropins. In the second 
subject, who was studied on day 4, E; levels began to 
rise 15 days after LRF-Ag, and there was. a go- 
nadotropin surge (LH 136 mIU/ml and FSH 17.2 
mIU/ml) on the twenty-second day after LRF-Ag. This 
was associated: with an increase in the P level to 11 
ng/ml on the sixth day after the LH surge. The dura- 
tion of the luteal phase could not be deter mined in this 
subject since: blood samples were discontinued. The 
third subject had no spontaneous surge in circulating 
-levels of LH and FSH during the 29 days after LRF-Ag 
until the next menses. Although there was a steady rise 
ini LH from 12 to 50 mIU/ml. The P levels remained 
low. 

Fig. 3 shows the daily hormonal variations for the 
four subjects who received LRF-Ag treatment during 
the LFP: The pattern and quantity of serum E; and P 
increments provide presumptive evidence that ovula- 
tion occurred in two of the four subjects (the first and 
third subjects) in responsé to the LRF-Ag-induced 
surge of gonadotropins. In the second subject ovüla- 
tion also appears to have occurred but it was associated 
with a short luteal phase of 7 days (Fig. 3). The fourth 
subject had an anovulatory cycle. 

Comment. 

This study demonstrates that (D-Trp$, Pro? NEt)- 
LRF is indeed a potent agonist of LRF in human sub- 
jects. Based on previous dose-response studies in 
women, this LRF-Ag is approximaiely 144 times more 
potént than the decapeptide LRF.5 This potency is 
identical to that observed in the rat pituitary cell in 
culture." A single subcutaneous injection of 50 jig in 
the EFP subjects caused a prompt release of LH: and 
FSH to levels comparable to those found in a spon- 
taneous midcycle surge (Fig. 1). The aberrations in the 
form of a prolonged follicular phase and anovulation 
following the administration of LRF-Ag during the 
EFP suggest that the hypothalamic-pituitary-gonadal 
axis is affected by this inappropriate surge of go- 
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ssdoHoohm (Fig. 2). Saito aid associates? also found a. 
derangement of the menstrual cyclé after administra- 
tion of a different LRF-Ag to womeri on days 5 to 10 of 
the cycle. 

The datz obtained during the late follicular phase 
confirm previous findings !* that appropriate estro- 
gen priming of the pituitary induces an increased re- 
lease of gonadotropins by LRF. The levels ‘of’ go- 
nadotropins attained in response to a-50 ug dose of 
LRF-Ag in LFP were almost twice the level seen during 
a spontaneous midcycle surge. Ovulation appears to 
have occurzed in two of the four subjects in response to 
the: LRF- Ag-induced gonadotropin increments: (Fig. 
3). In the fourth subject there was no evidence of ovu- 
lation. In the second subjéct ovulation occurred but it 
was accompanied by a short luteal phase of 7 days. 

The similarity in levels of LH and FSH released by 
LRF-Ag in the MLP and EFP is not consistent with the 
previous finding of a greater LH releage in response to 
LRF in the MLP'5; however, it is consistent with. the 
findings of Derricks-Tan and associates? who adminis- 
tered a different LRF-Ag in the sàmé three phases. - 

While it is evident from this study that this LRF-Ag is 
more potent than LRF in the induction of pituitary 
gonadotropin release, the mechanisms to account for 
thé difference remain unclear. The most plausible ex- 
planations of increased potency of LRF-Ag are (1) a 
higher receptor affinity secondary to changes in over- 
all conformation, hydrophobicity, localized shape, or 
charge characteristics" and (2) a relative resistance to 
enzymatic degradation." 

The pharmacodynamics of .gonadotropin-ovarian 
responses to this potent LRF-Ag and their variation 
during the different phases of the menstrual cycle re- 
ported in this study should provide an important ref- 
erence for systematic investigations in the treatment of 
hypogonadism, in the initiation of follicular matura- 
tion, and in the induction of the midcycle gonado- 
tropin surge. 
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VI. Experience with unconjugated plasma estriol assays and 
antepartum fetal heart rate testing in diabetic pregnancies 
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The reliability of daily unconjugated plasma estriol (E,) as a first-line tes: for fetal surveillance 

in the management of diabetic pregnancies was assessed. Seventy consecutive insulin-dependent 
diabetic women admitted in late pregnancy were followed up with daily 8 AM unconjugated 

plasma E, assays and weekly antepartum fetal heart rate testing (AFHFT). There were no 

perinatal deaths, and only two neonates developed the respiratory distress syndrome. The mean 
gestational age at delivery was 38 weeks. Pregnancies continued until elective delivery at 38 

weeks and development of a mature amniotic fluid lecithin/sphingomyelin (L/S) ratio (n = 40) unless 
spontaneous labor began earlier (n = 20) or early delivery was indicated for either maternal reasons 
(n = 3) or presumed fetal distress (n = 7). Intervention for fetal distress took place when plasma E; 
levels had fallen by 40% or more from the highest mean of three consezutive preceding values 
(significant drop) and both a nonstress test (NST) and a contraction stress test (CST) were 
abnormal irrespective of the L/S ratio (n — 2) or, in the presence of a rrature L/S ratio, when either 
plasma E; levels had fallen significantly or AFHRT was abnormal (n = 5). Five patients without a 
mature L/S ratio and a significant fall in plasma E; with a reactive NST were not delivered. Only 14 
(1.2%) of the 1,180 plasma E, assays in 12 (17%) of the 70 patients represented a significant drop 
and fetal distress was documented in two of these 12 pregnancies, the only two in which both NST 
and CST were abnormal. In 18 of the 70 patients in whom 317 NSTs were performed, 26 NSTs 
(8.296) were nonreactive initially, but 18 of these 26 NSTs were either reactive when repeated within 
hours or followed by negative CSTs. Documented fetal distress was found to occur 1 day after a 
reactive NST and a normal plasma E; but was indicated in time for successful intervention by both 
tests. These data indicate that: (1) daily unconjugated plasma E; assays constitute a reliable 
first-line test of fetal status in diabetic pregnancies, (2) a single daily plasma E; at 8 A.M. suffices, 
(3) the 40% limit for a significant drop appears to be sensitive enough to detect fetal distress, (4) 
AFHRT, if done daily, may be used in lieu of daily plasma E, determinations, and (5) both plasma 
E, assays and AFHRT render false abnormal results. By combining bo:h biophysical and 
biochemical testing, it is possible to virtually eliminate the need for unwarranted intervention and 
unnecessary prematurity. (AM. J. OBsTET. GYNECOL. 135:764, 1979.) 
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The value of plasma estriol (E3) assays in the man- 
agement of pregnancies complicated by diabetes mel- 
litus remains controversial." * In a recent report, we 
presented evidence that unconjugated plasma E; con- 
centrations follow fetoplacental E, production more 
closely than total (i.e., unconjugated plus conjugated) 
plasma E; levels. It was shown that unconjugated 
plasma E; concentrations fell significantly in response 
to fetal distress before either total plasma E; levels or 
24-hour urinary E; excretion decreased. In view of the 
apparently rapid deterioration of fetal status in some 
diabetic pregnancies, it was concluded that daily uncon- 
jugated plasma E; determinations would be more use- 
ful in the management of such cases than either total 
plasma or urinary E; assays. 

Our recent blind prospective study indicated that 
day-to-day variation of unconjugated plasma E; levels 
was less marked than that of total plasma or 24-hour 
urinary E. A drop in unconjugated plasma E; equal to 
or larger than 4096 of the highest mean of three con- 
secutive preceding values without evidence of fetal 
distress was estimated to occur in 0.36% of assays per- 
formed, suggesting that about one of 10 pregnant dia- 
betic patients would have a false positive test once dur- 
ing a month of daily antepartum testing. To minimize 
the effect of a possible false abnormal E; result, weekly 
antepartum fetal heart rate testing*^!? (AFHRT) was 
employed in addition to daily unconjugated plasma E; 
assays. AFHRT was also performed whenever plasma 
E; levels had fallen by at least 40%. We now report our 
findings using the above scheme in the management of 
70 consecutive diabetic pregnancies cared for over a 
12-month period. 


Materials and methods 


Seventy patients were admitted to the High-Risk An- 
tepartum Ward of Women's Hospital, Los Angeles 
County-University of Southern California Medical 
Center, for a period of between 1 and 7 weeks prior to 
delivery. All patients were insulin dependent and by 
White's classification” 52 were Class B, 10 were Class C, 
six were Class D, and two were Class F. 

The routine management of these patients involved 
their admission at or prior to 34 weeks' gestation. Fetal 
status was evaluated using daily unconjugated plasma 
E; determinations and weekly nonstressed AFHRT 
(NSTs). 

A single antecubital venous blood sample was drawn 
at 8 AM each day and the unconjugated plasma E, mea- 
sured by radioimmunoassay. This was carried out as 
previously described!? except for the use of a more 
specific antibody." The anti-azoestriol antibody, ob- 
tained from Immunalysis Inc., Los Angeles, California, 
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allowed us to shorten the extraction procedure without 
affecting the results of our method described in an 
earlier publication. The E; results were available to 
the clinician by the end of the day that the blood was 
drawn. They were expressed as the percent increase or 
decrease from the highest mean of three consecutive 
preceding values, excluding that of the first hospital 
day.” A drop of 40% or more was regarded as a sign of 
possible fetal distress, and a NST®-" was performed on 
the ward immediately. All results exceeding +25% of 
the previous value, although reported, were repeated 
in the next assay. 

Unless otherwise indicated, NSTs were performed at 
weekly intervals on all patients. A test was judged reac- 
tive when two or more accelerations in fetal heart rate 
(FHR) were observed with fetal movement in a 20- 
minute period." Nonreactive tests were repeated 
the same day, and if still nonreactive a contraction 
stress test (CST) was performed, unless contrain- 
dicated.9-!9. 16 

Amniocentesis was performed at an estimated 37 
weeks' gestation for lecithin/sphingomyelin (L/S) ratio 
determination." Only when the L/S ratio exceeded 2.0 
was the pregnancy terminated at 38 weeks' gestation. 
Delivery before that time was either due to spontane- 
ous labor or for maternal or fetal indications. 

Abnormal antepartum tests were considered to be 
signs of fetal distress. A nonreactive NST with a posi- 
tive CST and a fall of 40% or more in unconjugated 
plasma E; were regarded as two independent signs of 
fetal jeopardy, mandating delivery with disregard to 
the L/S ratio. However, if the L/S ratio exceeded 2.0, 
either an abnormal FHR test or a significant fall in 
unconjugated plasma E; indicated the need for inter- 
vention. 

The assessment of the gestational age of the baby was 
based upon both pediatric evaluation and clinical data 
from the mother. 


Results 


Outcome. Among the 70 pregnant Class B to F dia- 
betic patients in this study, 20 (29%) underwent spon- 
taneous onset of labor (19) or ruptured membranes 
(one) while 40 (57%) were delivered electively at 38 
weeks' gestation—seven (1096) for presumed fetal dis- 
tress and three (496) for maternal indications, as shown 
in Table I. Only five of the 20 women (25%) in whom 
labor ensued spontaneously but 31 of the 50 (6290) 
patients who were delivered electively at 38 weeks for 
fetal distress or maternal complications underwent ce- 
sarean section (Table I). 

'The 70 newborn infants were delivered at a mean 
gestational age of 38 weeks (range 34 to 40 weeks) and 
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Table I. Indications for delivery in 70 consecutive Class B to F diabetic pregnancies managed with 
daily unconjugated plasma E; assays and once-a-week AFHRT. , 





Spontaneous onset of labor 12( 3*) 

Elective delivery at 38 weeks 32 (19) 

Delivery because of fetal 7 (5) 
distress 

Delivery because of maternal 1(0) 
indications 

Total 52 (27) 


*Number of cesarean sections. 


White's? class 


5 (0) 3 (2) 0 20 (5) 
4 (2) 2 (1) 9 (9) 40 (24) 
0 0 0 7 (5) 
1() 1(1) 0 3 (2) 

10 (3) 6 (4) 2 (2) 70 (36) 


Table II. Mean gestational age and birth weight (+ standard deviation) of 70 newborn infants delivered by 70 
insulin-dependent diabetic mothers in relation to indication for delivery 


Indication for No. of newborn Gestational age Birth weight 
delivery infants (weeks) . (grams) 
Spontaneous onset of labor 20 37 (34-38*) 3,546 + 527 (3,000-5,160*) 
Elective delivery at 38-39 40 38 (38-40) 3,642 + 624 (2,080-4,840) 
weeks 
Delivery because of fetal 7 37 (36-38) 3,157 + 488 (2,500-3,700) 
distress 
Delivery because of maternal 3 37 (35-38) 3,428 + 825 (2,920-4,380) 
indications 
Total 70 38 (34-40) 3,602 + 595 (2,080-5,160) 


*Range. 


Table III. Indications for cesarean section in 20 diabetic women with spontaneous onset of labor (Group 1) . 
and in 50 diabetic patients delivered electively at 38 weeks’ gestation (Group 2), because of fetal distress 


(Group 3) or maternal complications (Group 4) 


Indication for 
cesarean section 


Failure of labor to progress 
Fetal distress 

Macrosomic fetus 
Malpresentation 

Placenta previa 

Previous cesarean section 
Failed induction of labor 


of fee |r 


All indications 


had an average birth weight of 3,602 grams (range 
2,080 to 5,160 grams). The mean gestational age at 
delivery did not differ significantly with regard to indi- 
cation for delivery. However, the mean birth weight of 
the seven newborn infants delivered for fetal distress 
was significantly lower (p < 0.05) than that of the 40 
infants delivered electively at 38 weeks’ gestation 
(Table II). Two neonates had cardiac anomalies, one 
requiring surgery for pulmonary stenosis, and both 
survived. Another infant became septic and was treated 
successfully. Only two infants, one delivered within 24 
hours after a L/S ratio of 2.78" for presumed fetal 


Group 1 Group 2 Group 3 
(n = 20) (n = 40) (n=7) 


Group 4 
(n = 3) 
4 1 — 
3 2 1 
9 = ot 
ES 1 — 
1 1 — 
8 — 1 
6 = - 
24 5 2 


distress by cesarean section and one born prematurely 
at 35 weeks after spontaneous onset of labor, devel- 
oped respiratory distress syndrome (RDS), and both 
did well. Thirty-seven of the 40 newborn infants deliv- 
ered electively at 38 weeks' gestation had mature L/S 
ratios. Amniotic fluid could not be obtained from two 
of the 40 patients, and one fetus was delivered 7 days 
after a L/S ratio of 1.73 was obtained. None of these 40 
newborn infants developed RDS. There were no peri- 
natal deaths in this group of 70 diabetic pregnancies. 

The proportion of women undergoing cesarean sec- 
tion after spontaneous onset of labor (five of 20) is 
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Fig. 1. Serial unconjugated plasma E; levels-in-a 33-year-old 
woman, gravida 3, para 1, abortions 1, with Class B' diabetes. 
A 56% fall in plasma E; (marked by a star) led toa NST which 
was nonreactive (N) and a CST which was positive (+): A NST 
1 day prior to the fall was reactive (R). A 3,700 gram acidotic 
male infant with Apgar scores of 7 ànd 8 was delivered by 
emergency cesarean section for fetal distress and did well. 
The curved lines represent mean plasma E; levels and 95% 
confidence limits in uncomplicated pregnancies. 


significantly smaller than that of patients who were de- 
livered electively at 38 weeks (twenty-four of 40), as 
shown in Table III. This significant difference (p < 
0.01, chi-square analysis) is attributable to the fact that 
the latter group included eight patients with previous 
cesarean sections and six with unfavorable cervices 
and/or failed induction of labor. The former group did 
not include patients with either indication for abdomi- 
nal delivery (Table III). 

Only seven of the 70 pregnancies (10%) were termi- 
nated for presumed or documented fetal distress. De- 
livery was indicated in two patients because both tests 
(E; and AFHRT) became abnormal, in four patients 
because of falling E; levels, and in one woman because 
of premature rupture of the membranes and placenta 
previa bleeding. 

Case 1, as previously reported, '5 was a 33- -year-old 
woman, gravida 3, para 1, abortions 1. She had been 
admitted to the ward at 34 weeks’ gestation and the 
daily unconjugated plasma E; results are shown in Fig. 
l. Regular weekly NSTs were performed and found to 
be reactive, but 2 days after the last test a 56% fall in E; 
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Fig. 2. Serial unconjugated plasma Ej levels in a 38-year-old 
woman, gravida: 4, para 1, abortions 2, with Class B diabetes 
and hypertension and proteinuria. NST's had been reactive 
(R) prior to the 5846 fall in plasma E; (marked by a star) but 
the NST performed because öf the drop in E; was nonreactive 
(N) and the CST was positive (+). A 2,500 gram acidotic fe- 
male infant delivered by cesarean section for fetal distress had 
Apgar scores of 9 and 9 arid did well. The curved lines repre- 
sent mean plasma E; lévels and 9595 confidence limits in un- 
complicated pregnancies. 


was noted. A repeat, NST at this time was nonreactive 
and a CST was positive. Labor was induced, but persis- 
tent late decelerations in F HR were noted and emer- 
gency cesarean section was performed. Cord artery 
blood pH was 7.11, but Apgar scores were 7 at } min- 
ute and 8 at 5 minutes. The baby did well subsequently. 

Case 2 was a 33-year-old woman, gravida 4, para 4, 
abortions 2, who was admitted at 34 weeks’ gestation. 
The daily E; results are shown in Fig. 2. NST 6 days 
before the sudden 58% fall in plasma E, was reactive, 
but a NST performed because of the fall was nonreact- 
ive and a spontaneous CST was positive. Labor was 
induced, but thé abnormal FHR patterns indicated that 
emergency cesarean section was necessary. Cord artery 
blood pH was 7.18, but Apgar score was 9 at 1 and 5 
minutes. . 

In Cases 8, 4, and 5, amore than 40% and in Case 6a 
31% fall in plasma E; occurred, and in the presence of 
a mature L/S ratio (Cases 3, 4, and 6), three of these 
four patients were delivered (Figs. 3 to 6). In Case 5, no 
fluid was obtained at the time of amniocentesis, but 
gestational age by Clinical estimation was in excess of 
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Fig. 3. Serial unconjugated plasma E; levels in à 29-year-old, 
Class B diabetic patient, gravida 4, para 2, abortions 2, who 
had reactive (R) NSTs, a mature amniotic fluid L/S ratio, and 
a continued fall in plasma E; which, according to the calcula- 
tion described in the text, amounted to less than 40%. Labor 
was induced for falling plasma E; and was followed by spon- 
taneous vaginal delivery of a 2,955 gram female infant, with 
Apgar scores of 8 and 9, who did well. The curved lines repre- 
sent niean plasma E; levels and 9596 confidence limits in un- 
complicated pregnancies. 


38 weeks. In Case 4 the infant developed severe RDS 
despite a predelivery L/S ratio of 2.78 but fortunately 
survived. 

Case 7 was a 39-year-old woman gravida 7, para 6, 
who was admitted at ear ly .33 weeks’ gestation (Fig. 7). 
She was found to have placenta previa and began 
bleeding vaginally at 36 weeks’ gestation. A week later, 
spontaneous rupture of the membranes occured, and 
amniotic fluid collected then from the vaginal pool 
suggested lung immaturity. However, because of fur- 
ther bleeding and a nonreactive NST, it was considered 
best to deliver the patient. The baby was in poor condi- 
tion at birth, thought to be due to perinatal sepsis, but 
survived. 

In five of these seven patients who were e deliver ed for 
documented or presumed fetal distress, plasma Es 
levels fell by more than 4096 (Table IV). The steepest 
falls, drops of 56% and 58%, were observed i in the two 
patients with documented fetal distress who had non- 
reactive, NSTs and positive CSTs and whose newborn 
infants were acidotic at delivery. A significant drop in 
plasma E; concentrations was observed in another 
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Fig. 4. Serial unconjugated ihe E; levels in a 33-year-old, 
Class B diabetic patient, gravida 3, para 2, abortions 0, who 
had reactive (R) NSTs ánd a mature amniotic fluid L/S ratio. 
A 40% fall in plasma Es (marked by a star) prompted induc- 
tion for presumed fetal distress and cesarean section became 
necessary because of failure of labor to progress. A 2,710 
gram male infant was delivered, with Apgar scores of 7 and 8, 
who developed RDS but eventually did well. The curved lines 
represent mean plasma E; levels and 95% confidence limits in 
uncomplicated pregnancies: 


seven of the 70 patients included in this study. None of 
these latter seven women, however, was delivered for 
fetal distress and all babies did well. Six of these severi 
patients were allowed to continue their pregnancies iù 
the presence of a reactive NST and/or in the absence of 
a mature L/S ratio. One patient had already undergone 
elective repeat cesarean section and was delivered of a 
healthy baby when the predelivery plasma E; result, 
indicating a 41% drop, became known. Thus, a sig- 
nificant fall in plasma E; levels occurred in 12 of the 70 
patients studied (17%) in whom 1,480 individual 
plasma Eg assays and 1, 180 daily comparisons were 
carried out. When the two patients with documented 
fetal distress are excluded, only 10 of the 70 patients 
(14%) had a significant drop in plasma E; in the ab- 
sence of fetal distress (Table IV. 

Twenty-six of thé 317 NSTs (8.2%) perfornied iri 
these 70 patients wére nonreactive in 18 (26%) women 
(Table V). Eleven of these 26 initially nonredctive NSTs 
in nine women became reactive when they were re- 
peated within hours after the nonreactive result. Six of 
the 26 nonreactive NSTs were observed in two patients 
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Fig. 5. Serial unconjugated plasma E; levels in a 27-year-old, 
Class B diabetic patient, gravida 6, para 5, abortions 0, with 


reactive (R) NSTs and a 44% fall in plasma Es (marked by a - 


Star). Delivery for presumed fetal distress appeared indicated 
and cesarean section was performed because of a transverse 
lie. A 3,530 gram female infant with Apgar scores of 8 and 9 
was delivered and did well. The curved lines represent mean 
plasma E; levels and 95% confidence limits in uncomplicated 
pregnancies. 


in whom a CST was contraindicted. Seven of the re- 
maining nine nonreactive. NSTs were followed by a 
subsequent negative CST and two, by a positive CST. 
The latter two patients were the only ones in whom 
plasma E; levels fell by more than 5046, and fetal dis- 
tress was documented at the time of delivery (Table V). 


Comment 


The purpose of this study was to assess the useful- 
ness of daily unconjugated plasma Es assays in the 
management of the diabetic pregnancy. Although an. 
earlier study’ had already evaluated the potential be- 
nefits and limitations of unconjugated plasma E; in this 


complication of pregnancy, the role of the test in an . 


actual clinical situation in conjunction with AFHRT 
had not been determined previously. ie 

The structure of the protocol used in the manage- 
ment of the pregnant diabetic patient at Women’s 
Hospital, Los Angeles County~University of Southern 
California Medical Center, dictated that the daily 
plasma E; be used as a day-by-day assessment of fetal. 
status backed up by weekly NSTs. Although it is most 
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Fig. 6. Serial unconjugated plasma E; levels in a 32-year-old, 
Class B diabetic patient, gravida 3, para 1, abortions 1, who 
had reactive (R) NSTs. Because of apparent lack of amniotic 
fluid no L/S ratio could be determined, but the patient was at 
38 weeks’ gestation by reliable dates. Labor was induced be- 
cause of a 43% fall in plasma E; (marked by a star) and re- 
sulted in the spontaneous vaginal delivery of a 3,700 gram 
male infant with Apgar scores of 8 and 8. The curved lines 
represent mean plasma E; levels and 95% confidence limits in 
uncomplicated pregnancies. 


likely that as a first-line test daily NSTs alone would be 
sufficient, such an approach would be highly imprac- 
ticable in our hospital because of the large patient load 
(diabetic and nondiabetic) imposed on the NST Ser- 
vice. If a sufficient number of unconjugated plasma Es 
assays is carried out each day, daily plasma Es assays are 
more cost-efficient than daily NSTs, particularly if one 
considers that about 896 of initially nonreactive NSTs 
must be repeated the same day or require additional 
CSTs. This and a previous study? demonstrate that 
NSTs must be performed daily in diabetic pregnancies 
if they constitute the first line or sole mode of fetal 
surveillance because fetal status may deteriorate pre- 
cipitately. 

It was essential to determine whether daily plasma 
unconjugated E; assays were sufficiently sensitive to dé~ 
tect fetal distress when present. Fetal distress, diag- 
nosed on account of a 56% and 58% fall in plasma Es, 
corroborated by nonreactive NSTs and positive CSTs, 
and documented by low cord pH values, occurred only : 
twice in this series of 70 diabetic patients. Documented 
fetal distress occurred only once in a previous study of 


770 Whittle et al. November 15, 1979 


Am. J. Obstet. Gynecol. 7" 


N 


Table IV. Incidence of a 40% or larger fall in unconjugated plasma (E;) and subsequent obstetric 
management in 70 insulin-dependent diabetic women in late pregnancy managed with daily E assays and 
weekly NSTs and, if necessary, CTSs and one or more predelivery amniotic fluid L/S ratio determinations 








NST, CST, Es, and L/S ratio results, 
subsequent obstetric management, and 
documented or presumed fetal distress 






Nonreactive NST, positive CST, delivered 
because of documented fetal distress 
Reactive NST, mature L/S ratio,* delivered 
because of presumed fetal distress 

Reactive NST, lack of mature L/S ratio, 
not delivered 

Nonreactive NST, CST contraindicated, 
immature L/S ratio, not delivered 

E; fell on morning for which elective 
delivery was scheduled 

Patients with = 40% E; fall without 
documentation of fetal distress 


All patients with = 40% drop in plasma E; 


Significant plasma E; falls 





% of 1,180 
E, assays 


2 3 0.25 
3 i 3 0.25 
5 5 0.42 
1 l 2 0.17 
1 1 0.08 
10 11 0.93 
12 l 14 1.19 


*One of the three patients had no amniotic fluid tap site but was at 38 weeks’ gestation by reliable dates. 


Table V. Reactive and nonreactive NSTs and subsequent obstetric management in 70 insulin-dependent 
diabetic women in late pregnancy evaluated with daily unconjugated plasma E; assays and weekly NSTs and, 









NST, CST, Es, and LIS ratio results, 
subsequent obstetric management, and 
documented or presumed fetai distress - 






All NSTs reactive, not delivered 
Initial NST nonreactive, NST repeated 
within hours reactive, not delivered 
NST nonreactive, CST negative, not 
delivered 
NST nonreactive, CST contraindicated, 
lack of mature L/S ratio, significant fall 
in plasma E; in 1 patient, not delivered 
NST nonreactive, CST positive, = 40% 
fall in plasma E;, delivered because of 
. documented fetal distress 
All initially or persistently nonreactive 
NSTs (CST and E; results disregarded) 


All patients 


if necessary, CSTs and one or more predelivery amniotic fluid L/S ratio determinations 






% of 317 
NSTs done 


1 
9* 11 8.5 
7 7 2.2 
2 6 1.9 
2 2 0.6 
18 26 8.2 
70 317 


*Of the nine patients with an initially nonreactive and subsequently reactive NST, one had a nonreactive NST and a negative CST, 
and the other, a nonreactive NST and a positive CST when tested at another time. 


62 diabetic pregnancies’ where the “blind” unconju- 
gated plasma E; levels had fallen by 42% 1 day before 
fetal death occurred. Because of this relatively low in- 
cidence of acute fetal distress in well-controlled diabetic 
pregnancies managed up to 38 weeks’ gestation (three 
of 132), the clinical experience with daily unconjugated 
plasma E; assays must encompass several hundred dia- 
betic pregnancies before it can be stated certainly that 
the 40% fall limit is sensitive enough to detect fetal 
distress at all times. The 40% limit for a significant 
drop in plasma E; levels appears to be safe. It is also 
practical because only 0.9% of all plasma Es values fell 


significantly in the absence of fetal distress. Conversely, 
of those patients delivered on the basis of a significant 
fall in plasma E; levels for presumed fetal distress, only 


. one baby developed problems, having RDS in spite of a 


predelivery L/S ratio of 2.78. 

The very favorable outcome of these 70 diabetic 
pregnancies (i.e., no perinatal losses and only two new- 
born infants with RDS) documents that the present 
management protocol permits safe individualization of 


. the timing of delivery in diabetic pregnancy. Whether 


the management protocol could be improved further 
to reduce the operative delivery rate remains unde- 
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cided. Certainly those patients delivered electively at 38 
weeks’ gestation had a significantly higher (p < 0.01) 


cesarean section rate (60%) than those patients ‘with | 


spontaneous onset of labor (25%). The presence of an 
unfavorable cervix indicated the need for cesarean 
section in six of 24 (25%) cases at 38 weeks, and 
perhaps these patients would have benefited by being 


allowed more time. The greater confidence that should ` 
result from familiarity with the protocol might allow. 


the obstetrician to wait a little lon ger to see if spontane- 
ous labor intervenes or the cervix becomes more favor- 
able to facilitate effective induction of labor and un- 
complicated vaginal delivery as long as both biophysical 
and biochemical tests are norma] and vaginal delivery is 
not contraindicated for obstetric reasons. 

This study demonstrates that in the management of 
pregnant diabetic patients daily unconjugated plasma 
E; assays constitute a highly effective first-line test for 
fetal surveillance. However, it is also apparent that a 
single test in the evaluation of the fetus is inadequate 
because false abnormal results are obtained in a small 
but significant number of cases. In this study, a drop in 
unconjugated plasma Es of 40% or more occurred in 
less than 1% of all instances in which a plasma E; result 
was used in patient management. A nonreactive NST 
without documentation of fetal distress occurred more 
often (24 of 317, 7.596), but almost all nonreactive 


' NSTs became reactive when repeated within hours or a 


subsequently performed CST was negative. Increasing 


` experience with the combination of biochemical (E;) 


and biophysical (AFHRT) tests used in this series will 
allow the obstetrician to minimize the impact of a false 
abnormal biochemical or biophysical test. 


We wish to thank Katherine M. Hullett, Supervising 
Medical Technologist, and her staff of laboratory med- 
ical technologists for performing the plasma E; assays 
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Fig. 7. Serial unconjugated plasma E; assays in a 39-year-old, 
Class B diabetic patient, gravida 7, para 6, abortions 0. No 
significant drop in plasma E; levels was observed. Three days 
after spontaneous premature rupture of membranes, a non- 
reactive (N) NST and a negative (—) spontaneous CST were 
noted. When vaginal bleeding ensued, the patient was deliv- 
ered by cesarean section because of placenta previa. A 3,000 
gram male infant, apparently septic, was delivered with Apgar 
scores of 2 and 2 but did well. The curved lines represent 
mean plasma E; levels and 95% confidence limits in uncompli- 
cated pregnancies. 


and amniotic fluid L/S ratios. The expert and ded- 
icated efforts of Paula Broussard, R.N., Dorothy 
McCart, R.N., and Marci Smith, R.N., in performing 
the AFHRT is acknowledged. 
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sodium sulfosuccinate, 

. 25 mg zinc and 100 mg 
magnesium— for improved 
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C] B-complex vitamins: vitamins B1, B2, Bs, 
increased amounts of B12 and niacinamide 
CJ other vitamins and minerals to help supply 
your patient's nutritional needs during 
e . pregnancy 








PARKE-D/ 


bu 3 





rt mpany 
S Plains, NJ 07950 










mother-to-be... ' 








In each reformulated Ne 
Vitamin A (acétate) (1.8 mg) 


Vitamin D (ergocalciferol) (10 mcg). 
Vitamin:XC (ascorbic acid) 


















120 mg 
Vitamin B, (thiamine mononitrate). .. .3 mg 
Vitamin B, (riboflavin) 2mg 


Vitamin B, (pyridoxine hydrochloride). 15 mg 
Vitamin B42 













(cyanocobalamin), crystalline 6 mcg 
Folic Acidt 1mg 
Nicotinamide (niacinamide) 20 mg 
Vitamin E 
(dl-alpha tocopheryl acetate) (30 mg). . 30 1U* J 
X Calcium (as calcium carbonate) 350 mg 
t lodine (as potassium iodide) 0.15 mg 
Iron (as ferrous fumarate) 65 mg | 
Magnesium (as magnesium oxide). . . 100 mg i 
inc (as zinc oxide) à 25 mg 
Dioctyl sodium sulfosuccinate . 50 mg 
S à 
E s 'IU— International Units 
TCAUTION— Folic acid may obscure pernicious 
anemia; the peripheral blood picture may revert 












to normal while neurological m 
remain progressive. 
USUAL DOSE: One tablet 
CAUTION —Federal law prc 
without prescription. 





ifestations 













36 


GROUP PRACTICE OPPORTUNITIES 
PACIFIC NORTHWEST 


Rapid growth in the metropolitan area of Portland, Oregon has created im- 
mediate openings in the Department of Obstetrics and Gynecology. We are 
seeking obstetrician / gynecologists and/or perinatologists to join an active 
service with over 3,700 deliveries per year, a high risk intensive care 
nursery and complete fetal monitoring equipment. 


Northwest Permanente, P.C. is a professional medical corporation which 
provides health care services to the 220,000 members of the Kaiser 
Foundation Health Plan of Oregon. Through its association with Kaiser 
Foundation Health Plan, a federally qualified HMO, Northwest permanente, 
P.C. operates nine outpatient clinics and two full service hospitals. 


The medical practice is varied and professionally stimulating offering the 
physician a pure practice free of business and administrative concerns. A 
comprehensive salary and benefits package including a sabbatical pro- 
gram, malpractice coverage, three weeks vacation and one week educa- 
tional leave to start, life, medical/dental and disability insurance along with 
two excellent retirement programs is provided. The physician is eligible for 
ownership participation after two years of service. 


Portland, Oregon, on the Columbia and Willamette Rivers, is a city with a 
moderate climate located in a stable, prosperous economic region of the 
beautiful Northwest. Outdoor recreational facilities are superb and include 
excellent skiing, backpacking, fishing and boating opportunities. The En- 
vironmental Protection Agency, in a recent study, selected Portland as the 
"'most livable city'' in the United States. 


Please send a curriculum vitae with your initial response to Marvin P. 
Goldberg. M.D.. President. Northwest Permanente, P.C.. 1500 S. W. tst 
Avenue. 11th Floor. Portland. Oregon. 97201. 


NORTHWEST PERMANENTE, P.C.- 
PHYSICIANS & SURGEONS 


An Equal Opportunity Employer 











“The MacGregor Medical Clinic Associates, 
a multi-speciality group, has openings in the 
Department of Obstetrics and Gynecology for 
two Board eligible or Certified Obstetricians- 
Gynecologists. 

“MacGregor Medical Clinic Associates is a 
long established professional medical corpora- 
tion with a combined practice of pre-paid and 
fee-for-service practice. It has been affiliated 
with two medical schools (University of Texas 
and Baylor College of Medicine) and is located 
very near excellent hospital facilities in the 
Texas Medical Center. The clinic has an active 
obstetrical service which will present real 
challenges to men qualified in this specialty. 

“Fringe benefits are generous including 
pension, profit sharing plan, life and 
hospitalization insurance, and paid post- 
graduate training programs. Administrative 
and business matters are handled through 
clinic facilities. Opportunity to become a 
stockholder in the Association is available 
after a two year period. 

“If interested, please send Curriculum 
Vitae to: Alvin S. Wexler, M.D., Department 
Obstetrics and Gynecology, MacGregor Medi- 
cal Clinic Associates, 8100 Greenbriar Drive, 
Houston, Texas 77054; Phone: 713-797-1466”. 
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oxycodone with APC (5 Ne? 


Tablets " 
® a d 
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oxycodone with APC @ 


Brief Summary of Prescribing Information 


INDICATIONS For the relief of moderate to moderately severe pain. 


CONTRAINDICATIONS Hypersensitivity to oxycodone, aspirin, phenacetin or 
caffeine. 


WARNINGS Drug Dependence Oxycodone can produce drug dependence of 
the morphine type and, therefore, has the potential for being abused. 
Psychic dependence, physical dependence and tolerance may develop 
upon repeated administration of PERCODAN® and PERCODAN®-Demi, and 
it should be prescribed and administered with the same degree of caution 
appropriate to the use of other oral narcotic-containing medications. Like 
other narcotic-containing. medications, PERCODAN* and PERCODAN* 
Demi are subject to the Federal Controlled Substances Act 

Usage in ambulatory patients Oxycodone may impair the mental and/or 
physical abilities required for the performance of potentially hazardous 
tasks such as driving a car or operating machinery. The patient using M 
PERCODAN® and PERCODAN®-Demi should be cautioned accordingly. 
Interaction with other central nervous system depressants Patients 
receiving other narcotic analgesics, general anesthetics, phenothiazines, 
other tranquilizers, sedative-hypnotics or other CNS depressants (includ- 
ing alcohol) concomitantly with PERCODAN® and PERCODAN*-Demi may 
exhibit an additive CNS depression. When such combined therapy is con- 
templated, the dose of one or both agents should be reduced 

Usage in pregnancy Safe use in pregnancy has not been established rela- 
tive to possible adverse effects on fetal development. Therefore, 
PERCODAN® and PERCODAN®-Demi should not be used in pregnant 
women unless, in the judgment of the physician, the potential benefits 
outweigh the possible hazards. 

Usage in children PERCODAN® should not be administered to children. 
PERCODAN®-Demi, containing half the amount of oxycodone, can be con- 
sidered 

Salicylates should be used with caution in the presence of peptic ulcer or 
coagulation abnormalities. 


PRECAUTIONS Head injury and increased intracranial pressure The res- 
piratory depressant effects of narcotics and their capacity to elevate 
cerebrospinal fluid pressure may be markedly exaggerated in the presence 
of head injury, other intracranial lesions or a pre-existing increase in 
intracranial pressure. Furthermore, narcotics produce adverse reactions 
which may obscure the clinical course of patients with head injuries. 
Acute abdominal conditions The administration of PERCODAN® and 
PERCODAN®-Demi or other narcotics may obscure the diagnosis or clini- 
cal course in patients with acute abdominal conditions. 

Special risk patients PERCODAN® and PERCODAN®-Demi should be 
given with caution to certain patients such as the elderly or debilitated, 
and those with severe impairment of hepatic or renal function, hypothy- 
roidism, Addison's disease, and prostatic hypertrophy or urethral stricture. 
Phenacetin has been reported to damage the kidneys when taken in 
excessive amounts for a long time. 


ADVERSE REACTIONS The most frequently observed adverse reactions 
include light-headedness, dizziness, sedation. nausea and vomiting 
These effects seem to be more prominent in ambulatory than in nonambu- 
latory patients, and some of these adverse reactions may be alleviated if 
the patient lies down. 

Other adverse reactions include euphoria, dysphoria, constipation and 
pruritus. 

DOSAGE AND ADMINISTRATION Dosage should be adjusted according to 
the severity of the pain and the response of the patient. It may occasion- 
ally be necessary to exceed the usual dosage recommended below in 
cases of more severe pain or in those patients who have become tolerant 
to the analgesic effect of narcotics. PERCODAN® and PERCODAN*-Demi 
are given orally 

PERCODAN® The usual adult dose is one tablet every 6 hours as needed 
for pain i 
PERCODAN®-Demi Adults— One or two tablets every six hours. Children 
12 years and older—One-half tablet every six hours. Children 6 to 12 
years—One-quarter tablet every six hours. PERCODAN®-Demi is not 
indicated for children under 6 years of age. 


DRUG INTERACTIONS The CNS depressant effects of PERCODAN* and 
PERCODAN®-Demi may be additive with that of other CNS depressants, 
See WARNINGS 


Aspirin may enhance the effect of anticoagulants and inhibit the urico- 
suric effect of uricosuric agents 


DEA Order Form Required. 6074-1/6078- 1BS 
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Subsidiary of Endo Laboratories Inc. "e 
Subsidiary of the DuPont Company , 
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Between an episiotomy and a hysterectomy, 
there’s a lot of room for pain... 








Feosol. 
Because stomachs 





arent 
made of iron. 





Feosol Spansule Capsules provide ferrous sulfate— iron 
in its most efficient (bivalent) form. Without extraneous 
minerals and vitamins. The iron is divided among coated 
pellets that disperse in the upper GI tract. The result is 
minimal stomach distress, hence fewer skipped doses. 
And studies* show that iron from Spansule Capsules is 
absorbed as completely as iron from solution. 

Feosol. The brand of iron therapy most often recom- 
mended by physicians for iron deficiency 
and iron-deficiency anemia. Ask your 
Smith Kline & French Representative for 
samples. 


Controlled-release pellets are designed to disperse 
the iron in the upper GI tract to minimize stomach distress. 


"Data on file, Professional Products Division. 


Feosol 


Spansule? Capsules 


Pure and simply #1. 


Feosol Spansule Capsules, bottles of 30 
Feosol Tablets, bottles of 100 
Feosol Elixir, bottles of 12 fl. oz. 





Professional Products Division 


EI Menley & James Laboratories 1979 
a SmithKline company 





Lethal to monilia 





Gentle to patients 


IN MONILIASIS 
BETADINE Microbicides 





Vaginitis Regimen 


High cure rate...rapid symptomatic relief 


High cure rate is achieved in monilial 
vaginitis with the topical regimen 
employing BETADINE Microbicides: 


BETADINE SOLUTION 
BETADINE VAGINAL GEL 


(povidone-iodine) 


BETADINE DOUCHE 


Easy-to-follow regimen 

In the office, swab the cervix and 
vulvovaginal area with BETADINE 
Solution which is promptly and 
decisively microbicidal. Prescribe 
BETADINE Vaginal Gel (povidone- 
iodine), one applicatorful of which is 
to be inserted each night, followed 
the next morning by BETADINE 


Douche in therapeutic concentration. 


After 2 weeks 

The patient returns for an office visit 
after two weeks of therapy. In more 
resistant cases, the regimen may 
have to be continued through 1 or 2 
cycles. BETADINE Microbicides are 
virtually nonirritating to vaginal 
mucosa and do not stain skin and 
natural fabrics. 


Lethal to other vaginal 


pathogens too 

The broad-spectrum microbicidal 
action of BETADINE Microbicides 
kills not only monilia, but also Trich- 
omonas and Hemophilus vaginalis. 


Unlike exclusively antimonilial agents, 


the BETADINE MICROBICIDES 


VAGINITIS REGIMEN is not contra- 
indicated when Trichomonas or H. vag- 
inalis is present. 

BETADINE Microbicides kill both 
gram-positive and gram-negative 
bacteria (including antibiotic- 
resistant strains), fungi, viruses, 
protozoa and yeasts. Their microbi- 
cidal action is maintained in the 
presence of blood, serum, and 


vaginal secretions. 


*BETADINE Vaginal Gel (povidone-iodine) has 
been evaluated as possibly effective for use in the 
management of Trichomonas vaginalis vaginitis, 
monilial vaginitis and nonspecific vaginitis. 


Purdue Frederick 


See adjoining page for brief summary. 
A8795 189777 


BETADINE: Douche Kit 


For douching in the BETADINE Microbicides Vaginitis 

irs nbd you can now prescribe BETADINE Douche 

Kit for a complete douching system, or BETADINE 

Douche 8 oz. for use with a gravity-flow douche bag o! 
* bulb syringe. 





BETADINE Douche Kit contains: 

(1) BETADINE Douche concentrate for making the 
douche solution 

(2) Sete alee: squeezable, plastic syringe 

ttle 

(3) Anatomically-correet cannula 

(4) Instruction booklet 
— Complete, ultra-modern, convenient 
douching system 
— Provides the benefits of microbicidal 
BETADINE Douche 


For a therapeutic concentration using BETADINE 
Douche Kit, instruct the paon to: Pour one (1) table- 
spoonful of BETADINE Douche concentrate into the 
syringe bottle provided in the kit. Add lukewarm water 
up to the top of the syringe bottle. Attach nozzle 

and shake gently to mix. Douche, then repeat the 
procedure. 


For a therapeutic concentration using BETADINE 
Douche 8 oz., instruct the patient to: Add two (2) 
tablespoonfuls to a quart of lukewarm water, for use 
with a gravity-flow douche bag or bulb syringe. 


BETADINE® Vaginal Gel 
(povidone-iodine) 
Brief Summary 


For use in the treatment of Trichomonas vaginalis 
vaginitis, monilial vaginitis and nonspecific vaginitis. 





Based on a review of this drug by the National 
Academy of Sciences—National Research Council 
and/or other information, FDA has classified the 
indications as follows: possibly effective for use 

in the management of trichomonas vaginalis 
vaginitis, monilial vaginitis and nonspecific vaginitis. 
Final classification of the less-than-effective 
indications requires further investigation. 


E 








Precaution 

If irritation, redness or swelling develops, discontinue 
use. The rare individual with history of iodine sensi- 
tization should not use this product, pending further 
ihvestigation. 


Purdue Frederick 
© Copyright 1977, The Purdue Frederick Company/Norwalk, Conn. 06856 
189777 A8795 





POST RESIDENCY FELLOWSHIP 
IN PELVIC SURGERY 


The Department of Gynecology and Obstetrics of The Union 
Memorial Hospital, offers a one-year post-residency 
Fellowship in pelvic surgery. 
The fellowship emphasizes techniques in radical pelvic 
Surgery, reconstructive surgery, female urology and surgery of 
the intestinal tract directly related to gynecology. The pelvic 
surgery fellow has a regular rotation through the microsurgery 
laboratory of The Union Memorial Hospital to establish his skill 
in infertility surgery. The dog surgery and cadaver dissection 
laboratory within the Department of Gynecology and 
Obstetrics is used in the training of pelvic surgeons. In addition 
to training in pelvic surgery the fellow is responsible for 
teaching surgical techniques to obstetrical and gynecological 
residents in the dog surgery laboratory and operating room. 
The fellowship is designed to reinforce those basic surgical 
skills encountered in the typical Ob-Gyn residency to which ex- 
posure has been brief because of time and patient limitation. 
The pelvic surgery fellow is not responsible for routine opera- 
tion of the Ob-Gyn clinics, delivery rooms, etc., which allows 
him to concentrate on the more difficult pelvic operations and 
surgical exercises. 
Candidates for the pelvic surgery fellowship must have com- 
pleted an approved residency in obstetrics and gynecology 
and be eligible for the American Board of Obstetrics and 
Gynecology. 
Interested candidates should apply to: 

Clifford R. Wheeless, Jr., M.D., Chairman 

Department of Gynecology and Obstetrics 

The Union Memorial Hospital 

201 East University Parkway 

Baltimore, MD 21218 





OB-Gyn DIRECTOR 


Opening for Director of Residency 
Training Program in OB-Gyn in Pensa- 
cola Educational Program, Pensacola, 
Florida for Board Certified or Board 
eligible physician. Total program of six 
different residencies associated with 4 
different hospitals in community based 
educational program: Salary competi- 
tive with excellent fringe benefits of 
paid vacation, liability insurance, 
health and disability insurance, paid 
educational and professional trips. OB 
program affiliated with Tulane. Gulf 
Coast living at its best, and health care 
in area of over 1/4 million. If interested 
in teaching and patient care, call col- 
lect: Dr. R. D. Nauman, Director of 
Medical Education, 904/477-4956, or 
send CV to Director of Medical Educa- 
tion, Pensacola Educational Program, 
Suite 4307, 5149 N. Ninth Ave., Pen- 
sacola, Florida 32504. 
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The MDT Rolux^ Exam Light : 


vs. the Welch Allyn Halogen Exam Lite*... |, 
the name isn't the only difference! 


MDT's Rolux Exam Light and its newest competitor, the 
Welch Allyn Halogen Exam Lite, both provide cool light 
transmitted from halogen lamps through fiber optic strands 
installed in flexible arms, both include 
spot-to-flood lens adjustment, and 
both are U.L. and C.S.A. approved. 

But that's where the similarities 

stop. Compare for yourself. 4 






Our Rolux Light affords about Our Rolux Light is 

1,000-hour lamp life and the lamp versatile—ceiling, wall, cabinet, 
can easily be popped in and out. table, chair and floor mounts all 
That means greater convenience, available, as well as mobile 
less down time. stands. 

Their light-only about 50-hour Their light-only a few standard 
lamp life, lamp must be screwed in mounts. 

and out. Our Rolux Light offers an 

Our Rolux Light includes a optional brake and tray. 
selector which permits adjust- Their light-no brake and no tray. 


ment of intensity range up to S 
6,700 foot-candles at four inches. —M— : 
Their light-no selector, only one —— 

intensity of 3,500 foot-candles. 


Our Rolux Light offers an 
optional attachment to adapt the 


Our Rolux Light includes 
easy-grip handles to facilitate 


positioning. 
i u r ace gy Teny Their light-no handles . 
Their light-no adaptor. Our Rolux Light includes a 


five-leg base for greater stability. 


Our Rolux Light provides Their light-only a four-leg base. 


optional sterile sleeves for use 


over the light arm. Our Rolux Light is available in a 
Their light-only clean sheaths, not multitude of colors. 
sterile. Their light-only one color. 


And we could go on! Of course, the many special features of the 
Rolux Light require a somewhat higher purchase price. But even so, 
the Rolux Light will cost you less! Since the Rolux lamp lasts 

about 20 times longer than the Welch Allyn lamp, the savings in lamps 
will probably cover the additional cost of the Rolux Light in the first 
year. From then on, it's pure savings! 


*Welch Allyn Halogen Exam Lite is a trademark of Welch Allyn, Inc. 


Write us for a $50 Merchandise Coupon redeemable at 
your dealer upon purchase of a Rolux Light, and for 
additional product information. We know you'll 
agree—the name isn't the only difference ! 


| want more information on MDT's Rolux Light—and a 
$50 Merchandise Coupon* good with the purchase of a 
Rolux Light. 
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E | mpm 

D nu us NS S. Zip | CORPORATION - 

| | 

| | 











*Entitles you to $50 free merchandise of your choice : 
from your dealer. SUITE 1175 « TELEPHONE: (213) 640-2070 
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Effect of long-term bromocriptine infusion on plasma 
prolactin and ovine chorionic somatomammotropin in 
the pregnant ewe and fetal sheep 


KENNETH C. LOWE* 
NEIL F. G. BECK 

DENISE C. McNAUGHTON 
Cambridge, England 

PETER D. GLUCKMAN 
SELNA L. KAPLAN 
MELVIN M. GRUMBACH 
San Francisco, California 

PETER W. NATHANIELSZ 


Torrance, California 


It has been shown in previous studies that the continuous infusion of bromocriptine (CB 154) into 
either the sheep fetus or pregnant ewe was followed by pronounced ultrastructural changes in the 
binucleate (BN) cells of the ovine chorionic epithelium, which are a likely source of ovine chorionic 
somatomammotropin (oCS). We have examined ovine fetal and maternal plasma prolactin (PRL) 
and oCS concentrations following intravascular CB 154 infusion separately into either the fetus (0.03 
mg/hour) or ewe (0.2 mg/hour). The CB 154 infusions significantly depressed fetal and maternal 
plasma radioimmunoassayable PRL concentrations within 24 hours of the commencement of 
infusion. Maternal plasma radioimmunoassayable oCS concentration was significantly depressed 
during infusion of CB 154 to the ewe, but the infusion of CB 154 to the fetus did not lower fetal 
plasma radioimmunoassayable oCS concentration or affect the duration of gestation. 


(AM. J. OBSTET. GYNECOL. 135:773, 1979.) 


WEHAVEPREVIOUSLYObserved pronounced changes 
in the ultrastructure of the ovine placenta following 
long-term continuous infusion of the dopaminergic 
agonist bromocriptine (CB 154) into either the fetus or 
pregnant ewe for up to 30 days prior to delivery." ? 
'The most striking observation following CB 154 infu- 
sion was the partial or complete loss of spherical 


From the Physiological Laboratory, Cambridge, the 
Department of Pediatrics, University of California, San 
Francisco, the Department of Obstetrics and Gynecology, 
University of Califoruia, Los Angeles, and Harbor 
General Hospital, University of California, Los Angeles 
Medical Center, Torrance. 


Supported by National Institutes of Health Grants 
HD 11483-01 and HD 02335. 


Sponsored by the Society for Gynecologic Investigation. 


Reprint requests: Dr. Peter W. Nathanielsz, Harbor 
General Hospital, 1000 W. Carson St., Torrance, 
California 90509. 


*Medical Research Council Scholar. 


0002-9378/79/220773+05$00.50/0 © 1979 The C. V. Mosby Co. 


membrane-bound electron-dense inclusions from the 
binucleate (BN) cells, which are a characteristic com- 
ponent of the chorionic epithelium of the sheep. Im- 
munofluorescence studies have demonstrated that the 
BN cells are a most likely source of the placental hor- 
mone ovine chorionic somatomammotropin (oCS),* 4 
which is found in both the maternal and fetal circu- 
lations during pregnancy in the sheep.* ? Since CB 154 
is a potent inhibitor of plasma prolactin (PRL) secretion 
in many species’ and in view of the close structural and 
functional similarity between ovine pituitary PRL and 
oCS, we have measured plasma PRL and oCS concen- 
trations in the fetus and ewe following continuous in- 
travascular infusion of CB 154 during late gestation. 


Methods 


Experimental procedures. Twenty-six pregnant 
sheep of either the Welsh-Mountain or the Columbia- 
Rambouillet breed were used in these investigations. 
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Table I. Details of experimental animals and infusion regimens used in these studies 





Group 


1 18 102-124 
2 5 110-132 
3 3 102-114 


Gestational age at 
catheterization (days) 


Site of vascu- 


lar catheters* Protocol 


MA, MIVC Saline infusion 

FA, FV (controls) 

MA, MIVC CB 154 infusion to 
ewe (0.2 mg/hour) 

FA, FV CB 154 infusion to 


fetus (0.03 ng/hour) 





vein. 


Table II. Diagrammatic representation of the 
different infusion periods in the three groups of 
animals 





Group Gestational age ——————————— 
Maternal comparisons: 
A 
1 
Saline Saline 
B C D 
2 
Saline Vehicle CB 154 
Fetal comparisons: 
E 
1 
Saline Saline 
F G H 
3 
Saline Vehicle CB 154 


Prior to experimentation, the animals were randomly 
divided into one of three groups outlined in Table I. 
Vascular catheters were inserted into fetal and mater- 
nal vessels as previously described.* The animals in 
group ] (control group) were infused with sterile 
physiologic saline (0.996 sodium chloride, w/v) until 
delivery occurred. The animals in the remaining two 
groups (2 and 3) were infused with sterile saline for 5 to 
8 days followed by a "vehicle" solution comprised of 
7596 physiologic saline (0.996 sodium chloride, w/v), 
24.896 of 5096 ethanol in saline, and 0.296 Jactic acid for 
a further 2 to 6 days before the commencement of a 
continuous infusion of CB 154 (2-bromo-e- ergocryp- 
tine, Sandoz Pharmaceuticals, East Hanover, New Jer- 
sey) in "vehicle" either to the ewe (0.2 mg/ hour, group 
2) or to the fetus (0.08 mg/hour, group 3) alone. The 
infusion of CB 154 to the ewe was commenced between 
118 and 137 days of gestation and to the fetus between 
116 and 129 days of gestation. The different infusion 
regimens for all three groups are shown diagrammati- 
cally in Table II. All infusions were conducted at a rate 
of 1 ml/hour. Daily blood samples were taken for hor- 
mone measurements and in the case of the fetal infu- 
sions, for the monitoring of fetal blood pH, Poz, and 


*MA: Descending aorta via femoral artery; MIVC: inferior vena cava via femoral vein; FA: fetal carotid artery; FV: fetal jugular 


hematocrit. Since a fall in fetal and maternal oCS con- 
centration in the last 72 hours of gestation has been 
demonstrated": ° samples collected during this period 
were not analyzed. 

Hormone estimations. Plasma concentrations of 
PRL and oCS were measured by radioimmunoassay as 
previously described. * 

Expression of results. The results are expressed 
throughout as the means + standard errors of the 
means with the number of animals used in each group 
in parentheses. 

Statistical analysis. The hypotheses on which these 
experiments were based proposed that CB 154 would 
depress both plasma PRL (as has been demonstrated in 
many physiologic situations) and plasma oCS. We have 
therefore utilized appropriate one-tailed Student's t 
tests to reject the null hypothesis. 


Results 


Outcome of animals. The animals in group 1 deliv- 
ered normal viable lambs between 141 and 151 days of 
gestation. In groups 2 and 3, four live lambs were de- 
livered at 143, 146, 147, and 149 days of gestation. The 
four remaining fetuses were killed between 136 and 
141 days' gestation following administration of sodium 
pentobarbitone (24%, w/v) to the ewe to obtain placen- 
tal tissue for ultrastructural studies. In all animals fetal 
pH, Pos, and hematocrit were within the normal range 
in all infusion periods (pH = 7.38 + 0.01, Po, = 
25.14 + 0.45 mm Hg, and hematocrit = 32.195 + 
0.596, n = 26 throughout). 

Prolactin. The effect of continuous intravascular in- 
fusion of CB 154 to the pregnant ewe or fetal sheep on 
plasma concentrations of radioimmunoassayable PRL 
and oCS between 116 and 145 days of gestation is 
shown in Fig. 1. In group 2 (CB 154-infused ewes) the 
mean plasma PRL concentration declined from 93.8 + 
17.9 ng/ml (n = 5) in the saline infusion period and 
196.9 + 30.5 ng/ml (n = 5) in the carrier solution in- 
fusion period to 11.9 + 1.8 ng/ml (n = 5) during CB 
154 infusion (p « 0.05). 
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Fig. 1. Ovine maternal and fetal plasma concentrations of 
PRL (nanograms per milliliter) and oCS (nanograms per mil- 
liliter) during saline (S ewe, O fetus), vehicle (EJ), and CB 154 
(B ewe, fetus) infusion periods in the chronically 
catheterized sheep. Values are expressed as means + stan- 
dard errors of the means. * = p « 0.05. The details of the 
infusion regimens are given in Table I. 


Over the period of gestation studied, maternal 
plasma PRL concentration rose steadily in control ani- 
mals (Fig. 2, upper tracing). When values are grouped 
in three separate 10-day gestational age periods (116 to 
125, 126 to 185, and 136 to 145 days of gestation), it 
can be seen that CB 154 significantly depressed the 
maternal plasma PRL concentration throughout the 
period of study (Fig. 2). 

In group 3 (CB 154-infused fetuses) a similar decline 
in fetal plasma PRL concentration from 58.8 + 7.8 
ng/ml (n —3) during saline and 77.7 + 5.7 ng/ml 
(n = 3) during carrier infusion to 3.5 € 1.1 ng/ml 
(n = 3) was observed following CB 154 infusion into 
the fetal circulation (p « 0.05). No significant differ- 
ence in fetal plasma PRL was observed between the 
saline and carrier solution infusion periods which pre- 
ceded CB 154 infusion in group 3. 


In the three CB 154-infused fetuses (group 3, Table 


I) mean fetal plasma PRL concentration had fallen to 
6.1 + 4.4 ng/ml (n = 3) within 24 hours of the com- 
mencement of the infusion. As with the ewes this value 
was significantly lower than the values during the saline 
and vehicle infusion periods (p « 0.05). Fetal plasma 
PRL concentration rose steadily in control animals over 
the period of gestation investigated (Fig. 2, lower trac- 
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Fig. 2. Ovine maternal and fetal plasma concentrations of 
prolactin (nanograms per milliliter) during saline infusion (Si 
ewe, [] fetus) and following CB 154 infusion (ll ewe, I fetus) 
during the three 10-day periods between 116 and 145 days of 
gestation, Where appropriate values are expressed as means + 
standard errors of the means. + = p < 0.02; *** = p < 0.001. 
Details of the CB 154 infusion regimens are given in Table I. 


ing). When values are grouped in the same 10-day ges- 
tational age periods used for the ewes, it is seen that CB 
154 significantly suppressed fetal plasma PRL at each 
gestational period (Fig. 2, lower tracing). 

oCS. The effect of CB 154 infusion to the ewe was 
studied in two separate fashions, between animals by 
comparing similar gestational ages in the animals in 
groups l and 2 (periods A and D in Table II) and 
within animals (periods B and D in group 2, Table II). 
During saline infusion in period A, the maternal 
plasma oCS concentration was 470.1 + 97.2 ng/ml 
(n = 5) while during CB 154 infusion to the ewe the 
plasma oCS concentration was 395.2 + 68.9 ng/ml 
(n = 5). The difference between these groups was sta- 
tistically significant (p < 0.05). The within-animal 
comparison also showed a statistically significant effect 
of CB 154 in depressing maternal plasma oCS concen- 
tration (p « 0.05). Fig. 1 demonstrates that the infu- 
sion of vehicle (period C) did not affect the maternal 
oCS concentration. 

The effect of CB 154 on the fetal plasma oCS con- 
centration was assessed in the same fashion, both be- 
tween and within animals. During saline infusion in 
group 1 fetal plasma oCS was 64.3 + 1.8 ng/ml (n = 6) 
while in group 3 (period H) which received CB 154 
fetal plasma oCS was 93.7 + 36.3 ng/ml (n = 3). The 
fetal plasma oCS during the saline period for group 3 
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(period F) was 83.8 + 19.5 ng/ml (n = 3). This val- 
ue did not differ significantly from that of group 3, 
period H. 

unable to reject the null hypothesis at the 0.05 level. 
The fetal plasma oCS during the saline period for 
group 8 (period F) was 83.8 + 19.5 ng/ml (n = 3). This 
value did not differ significantly from that of group 3, 
period H. 


Comment 


The continuous infusion of CB 154 separately into 
either the ewe or fetus was followed by a rapid and 
pronounced decline in fetal and maternal plasma PRL. 
The primary action of dopaminergic agonists including 
the ergot alkaloid CB 154 to inhibit PRL release is by 
direct stimulation of dopamine receptors on the pitu- 
itary.” In support of a direct action, CB 154 inhibits the 
secretion of PRL from pituitary cells in culture. Do- 
paminergic agonists may also act at the level of the 
hypothalamus.’ 

The dopaminergic control of PRL secretion in adult 
mammals including the sheep is well established. In the 
ovine fetus, short-term administration of the dopa- 
minergic agonist apomorphine leads to suppression of 
PRL secretion in late gestation. Tonic activity of the 
inhibitory dopaminergic mechanism controlling PRL 
secretion in the fetus during late gestation is suggested 
by the elevation of fetal PRL concentration following 
the administration of the dopaminergic blocking agent 
haloperidol to the fetus. Dopaminergic agonists have 
also been reported to inhibit PRL secretion in the fetus 
of the rhesus monkey." i 

In the present study, the effect of long-term adminis- 
tration of the dopamine agonist CB 154 separately into 
the fetus or ewe on fetal and maternal plasma PRL 
concentrations, respectively, was investigated. Both 
fetal and maternal plasma PRL concentrations were 
persistently suppressed throughout the infusion of CB 
154 with no evidence that compensatory mechanisms 
came into action to overcome the induced dopa- 
minergic inhibition of PRL secretion. 

The role of PRL in the fetus is unknown. PRL has 
been implicated as a possible stimulus on the fetal ad- 
renal gland.” It is well established that a preparturient 
increase in fetal adrenal activity is responsible for the 
initiation of parturition in the sheep and possibly in 
other species.? Our previous studies following PRL 
administration to the ovine fetus have failed to stimu- 
late steroid release. * In the present study we have 
not observed any significant change in the length of 
gestation in fetuses in which endogenous PRL was sup- 
pressed by CB 154 infusion during the last trimester of 
pregnancy. These observations are in agreement with 
our previous findings that elevation of exogenous 
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ovine PRL in the fetus for up to 30 days before delivery 
did not influence the length of gestation. 

No data are currently available regarding the effect 
of continuous CB 154 infusion into the ovine fetus on 
fetal plasma oCS concentration. However, it has been 
reported that in pregnant ewes injected daily with CB 
154 from 70 days of gestation no change was observed 
in fetal or maternal oCS concentration measured by 
radioreceptor assay but there was a significant rise in 
the concentration of oCS in the placenta between 80 
and 100 days of gestation.!* It is, however, difficult to 
interpret radioreceptor assay data for oCS since other 
hormones including PRL cross react in this system. 
Subtraction of PRL concentration measured by radio- 
immunoassay from the lactogenic concentration mea- 
sured by the radioreceptor assay as performed in this 
study!5 may not give a valid plasma oCS concentration. 
While there are no other in vivo data it has been dem- 
onstrated that in human placental explants cultured in 
vitro, dopamine inhibited the secretion of human cho- 
rionic somatomammotropin (hCS) into the culture 
medium.” These observations are suggestive of a do- 
paminergic modulation of hCS secretion by human 
placental tissue. Although no corresponding observa- 
tions have been made in the sheep, we have examined 
the ultrastructure of the placentas of animals in which 
the ewe or fetus was infused separately with CB 154 
commencing between 116 and 137 days of gestation." ? 
In these animals, the placental BN cells, which are a 
likely source of oCS,* * were partially or completely 
depleted of cytoplasmic membrane-bound droplets 
which are a characteristic of control tissue at a compa- 
rable gestational age.? This observation that CB 154 
affects the ultrastructure of the BN cell is of consider- 
able interest in view of the significant depression in 
maternal plasma oCS concentration observed in the 
present study following CB 154 infusion into the ewe. 
In this regard, the absence of any significant change in 
fetal plasma oCS concentration during the infusion of 
CB 154 to the fetus contrasts with the occurrence of 
placental ultrastructural changes which we have re- 
ported during these infusions. The differing effects of 
the route of administration of CB 154 on fetal and 
maternal oCS concentrations together with the pres- 
ence of pronounced placental ultrastructural changes 
following CB 154 infusion demonstrates the need for 
further study of the control of oCS production and the 
role of the placental BN cells during late gestation in 
the sheep. 


We are grateful to Dr. D. Fridshall, Johnson Com- 
prehensive Cancer Center Base Unit, University of 
California, Los Angeles, for assistance with the statisti- 
cal treatment of the data. i 


Volume 135 ; 
Number 6 . : 


REFERENCES 


. Steven, D. H., Lowe, K. C., Mallon, K., Beck, N.F. G., 


McNaughton, D. C., and Nathanielsz, P. W.: Placental 
ultrastructural changes following long-term intravascular 
administration of bromocriptine to the ewe or: ovine 
fetus, Society for Gynecologic Investigation, Twenty-sixth 
Annual Meeting, San Diego, California, March 21-24, 
1979. (Abst. No. 92.) 


. Lowe, K. C., Beck, N. F. G., McNaughton, D. C., Jansen, 


C. A. M., Thomas, A. L., Nathanielsz, P. W., Mallon, K., 
and Steven, D. H.: Ultrastructural Changes in the pla- 
centa of the ewe after long term intravascular infusion of 
2-bromo-a-ergocryptine (CB 154) into mother or fetus, 
Q. J. Exp. Physiol. 61:221, 1978. 


. Martal, J., Dijane, J., and Dubois, M. P.: Immunofluores- 


cent localization of ovine placental lactogen, Cell Tissue 
Res. 184:427, 1977. 


. Reddy, S., and Watkins, W. B.: Immunofluorescence lo- 


calization of ovine placental lactogen, J. Reprod. Fertil. 
52:173, 1978. 


. Gluckman, P. D., Kaplan, S. L., Rudolph, A. M., and 


Grumbach, M. M.: Hormone ontogeny in the ovine fetus. 
II. Ovine chorionic somatomammotropin (oCS) in mid- 
and late gestation in the fetal and maternal circulation, 
Endocrinology 104:1828, 1979. 


. Chan, J. S. D., Robertson, H. A., and Friesen, H. G.: 


Maternal and fetal concentrations of ovine placental lac- 


togen measured by radioimmunoassay, Endocrinology 
102:1606, 1978. 


. Fluckiger, E.: Effects of bromocriptine on the hypo- 


thalamopituitary axis, Acta Endocrinol (Suppl. 216) 
88:111, 1978. 


. Nathanielsz, P. W., Abel, M. H., Bass, F. G., Krane, E. J., 


"Thomas, A. L., and Liggins, G. C.: Pituitary stalk section 
and some of its effects on endocrine function in the fetal 
lamb, Q. J. Exp. Physiol. 63:211, 1978. 


. Gluckman, P. D., Kaplan, S., Grumbach, M., Lowe, K. C., 


Beck, N. F. G., McNaughton, D. C., Marti-Henneberg, C., 
and Nathanielsz, P, W.: Fetal and maternal plasma ovine 


10. 


11. 


12. 


13. 


14. 


15. 


16. 


17. 


Effect of bromocriptine on PRL and oCS 777 


chorionic somatomammotropin (oCS) concentration in 
the chronically catheterized sheep during the last 30 
days of gestation, Society of Gynecologic Investigation, 
Twenty-sixth Annual Meeting, San Diego, California, 
March 21-24, 1979 (Abst. No. 115.) 

Gluckman, P. D., Marti-Henneberg, C., Thomsett, M. T., 
Kaplan, S. L., Rudolph, A. M., and Grumbach, M. M.: 
Hormone ontogeny in the ovine fetus. VI. Dopaminergic 
regulation of prolactin secretion, Endocrinology. In 
press. 

Epstein, M. F., Chez, R. A., Oakes, G. K., and Vaitukaitis, 
J. L: Hypothalamic-pituitary control of perinatal prolac- 
tin secretion in Macaca mulatta, Endocrinology 99:748, 
1976. 

Winters, A. J., Colston, C., MacDonald, P. C., and Porter, 
J. C: Fetal plasma prolactin levels, J. Clin. Endocrinol. 
Metab. 41:626, 1975. 

Nathanielsz, P. W.: Fetal Endocrinology—An Experi- 
mental Approach, Amsterdam, 1976, Elsevier North- 
Holland. 

Lowe, K. C., Jansen, C. A. M., Thomas, A. L., and 
Nathanielsz, P. W.: Effect of prolactin infusion into the 
chronically catheterized ovine foetus, J. Endocrinol. 
75:55P, 1977. 

Ballard, P. L., Gluckman, P. D., Brehier, A., Kitterman, 
J. A., Kaplan, S. L., Rudolph, A. M., and Grumbach, M. 
M.: Failure to detect an effect of prolactin on pulmonary 
surfactant and adrenal steroids in fetal sheep and rabbits, 
J. Clin. Invest. 62:879, 1978. 

Martal, J., and Lacroix, M. C.: Production of chorionic 
somatomammotropin (oCS), fetal growth and growth of 
the placenta and the corpus luteum in ewes treated with 
2-Bromo-a-ergocryptine, Endocrinology 103:193, 1978. 
Macaron, C., Famuyiwa, O., and Singh, S. P.: In vitro ef- 
fect of dopamine and pimozide on human chorionic 
somatomammotropin (hCS) secretion, J. Clin. Endocri- 
nol. Metab. 47:168, 1978. 


Hormone production during pregnancy in the 


primigravid patient 


I. Plasma levels of progesterone and 5a-pregnane-3,20-dione 
throughout pregnancy of normal women and women who 
developed pregnancy-induced hypertension 


C. R. PARKER, Jr. 
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N. F. GANT 


Dallas, Texas 


The plasma concentrations of progesterone and 5a-pregnane-3,20-dione (5a-dihydroprogesterone) 
were measured from as early as 12 weeks through 41 weeks of gestation in primigravid women. 
Two groups of primigravid women were assessed, those with uncomplicated pregnancies and those 
who developed pregnancy-induced hypertension. Plasma levels of progesterone and 
5a-dihydroprogesterone rose progressively throughout gestation in both groups of women. The ratio 
of the level of progesterone to that of 5a-dihydroprogesterone in individual plasma samples of 
women with uncomplicated pregnancies was 7.0 from 12 to 15 weeks' gestation while at 35 to 41 
weeks' gestation the ratio had declined to 4.6. Similar results were obtained in plasma samples of 
women who ultimately developed pregnancy-induced hypertension. Since no differences in plasma 
levels of progesterone or 5e-dihydroprogesterone were detected between primigravid women with 
uncomplicated pregnancies and those who developed pregnancy-induced hypertension, we 
conclude that neither progesterone nor 5a-dihydroprogesterone concentrations in plasma are of 
value in identifying women at risk of developing pregnancy-induced hypertension. (AM. J. OBSTET. 


GYNECOL. 135:778, 1979.) 


DURING HUMAN PREGNANCY, progesterone is syn- 
thesized principally by the placenta,’ and near term the 
total progesterone secretion into the maternal circula- 
tion is 250 mg/day’ or more. This massive production 
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of progesterone is reflected as gestation advances in 
progressively rising levels of progesterone in maternal 
blood?-? and of progesterone metabolites in maternal 
urine.'7? Recently, 5a-pregnane-3,20-dione (5a-dihy- 
droprogesterone) was identified in plasma of pregnant 
women and its concentration was also shown to rise 
during gestation.® !? Lindberg and associates? found no 
significant differences between plasma progesterone 
levels of pregnant women (nulliparous and multipa- 
rous) with uncomplicated pregnancies and those with 
pregnancy-induced hypertension, Rh-isoimmuniza- 
tion, or diabetes mellitus. However, the results of re- 
cent studies are suggestive that some derangement in 
the metabolism of progesterone could be associated 
with the development of pregnancy-induced hyper- 
tension. 
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Chesley"! found that vascular refractoriness to an- 
giotensin II was significantly lower in women with 
pregnancy-induced hypertension compared to nor- 
motensive pregnant women. Gant and associates" 
found that in primigravid women destined to develop 
pregnancy-induced hypertension, refractoriness to the 
pressor effects of angiotensin II decreased progressive- 
ly, commencing at 19 weeks' gestation through term, 
whereas refractoriness to angiotensin Il was main- 
tained throughout pregnancy in primigravid women 
who remained normotensive. Everett and associates? 
found that the intravenous infusion of 5a-dihydro- 
progesterone in women with pregnancy-induced hy- 
pertension restored vascular refractoriness to an- 
giotensin II whereas progesterone infusions were 
without effect. The findings of Everett and associates 
were suggestive that 5a-dihydroprogesterone may be 
important in the maintenance of refractoriness to the 
pressor effects of angiotensin II during human preg- 
nancy and that a deficit in the production of 5a-dihy- 
droprogesterone may exist in women who develop 
pregnancy-induced hypertension. 

In the present investigation, we sought to establish 
the normal limits for plasma levels of progesterone 
and 5a-dihydroprogesterone throughout gestation in 
primigravid women who experienced uncomplicated 
pregnancies and further to ascertain whether a de- 
rangement in plasma levels of progesterone and/or 
5a-dihydroprogesterone could be detected in primi- 
gravid women who ultimately developed pregnancy- 
induced hypertension. 


Material and methods 


Subjects. Volunteers for this study were chosen from 
the Outpatient Clinic population of the Department of 
Obstetrics and Gynecology of Parkland Memorial 
Hospital, Dallas, Texas. A large group of such women 
were observed from as early as 12 wecks' gestation 
through term. Blood samples were obtained at approx- 
imately biweekly intervals. None of the primigravid 
women included in this study had a prior history of 
hypertension or diabetes. Plasma samples from 32 
women experiencing uncomplicated pregnancies and 
from 17 women who developed pregnancy-induced 
hypertension during the latter stages of the third 
trimester were chosen for analysis. The group of 
women who developed pregnancy-induced hyperten- 
sion consisted of 10 women with mild pregnancy- 
induced hypertension, three women with moderate 
pregnancy-induced hypertension, and four women 
with severe pregnancy-induced hypertension. The 
diagnosis of pregnancy-induced hypertension and rat- 
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Fig. 1. Plasma levels of progesterone and 5a-dihydroproges- 
terone throughout pregnancy in primigravid women with un- 
complicated pregnancies. Plasma steroid levels are expressed 
as the means + standard deviations at 2-week intervals from 
12 through 41 weeks of gestation. Plasma levels of progester- 
one are shown in the upper panel and 5a-dihydroproges- 
terone levels are shown in the lower panel. 


ing of the severity of disease were made independently 
by four obstetricians who reviewed the records of each 
case retrospectively with no knowledge of hormonal 
findings. 

Radioimmunoassay of progesterone and 5a-dihy- 
droprogesterone. Plasma samples were mixed with 
1,000 cpm each of [*H] progesterone and [PH] 5a-di- 
hydroprogesterone and were extracted with 10 vol- 
umes of petroleum ether (boiling point, 30° to 60° C). 
The petroleum ether phase was removed and evapo- 
rated and the residue was chromatographed on 
celite-propylene glycol columns as described else- 
where.® Column fractions containing progesterone and 
those containing 5o-dihydroprogesterone were col- 
lected separately and assayed by the radioimmunoassay 
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Fig. 2. Plasma levels of progesterone and 5a-dihydroproges- 
terone throughout pregnancy in primigravid women who ul- 
timately developed pregnancy-induced hypertension. Plasma 
steroid levels are depicted by the closed circles and are ex- 
pressed as the means + standard deviations at 2-week inter- 
vels from 12 through 41 weeks of gestation. The hatched area 
‘represents the mean + 1 SD of plasma steroid concentrations 
in the women with uncomplicated pregnancies. No significant 
differences in plasma levels of progesterone (upper panel) or 
5a-dihydroprogesterone (lower panel) were found between 
the two groups of primigravid women at any time in 
pregnancy. 


technique described by Milewich and associates. 
Plasma samples from the normal women as well as 
those who developed pregnancy-induced hypertension 
were included in each assay. Within-assay and be- 
tween-assay variations for the progesterone mea- 
surements were 8.8% and 11.6%, respectively. With- 
in-assay and between-assay variations for the 5a-dihy- 
droprogesterone measurements were 7.2% and 16.1%, 
respectively. 


Results 


Plasma levels of progesterone and 5a-dihydropro- 
gesterone in primigravid women with uncomplicated 
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pregnancies. As illustrated in Fig. 1, plasma concentra- 
tions of progesterone (upper panel) and 5a-dihydro- 
progesterone (lower panel) rose progressively as gesta- 
tion advanced in primigravid women whose pregnan- 
cies were uncomplicated. At 12 to 13 weeks’ gestation, 
plasma progesterone concentrations were 24.7 ng/ml 
and 5a-dihydroprogesterone levels were 3.8 ng/ml. At 
20 to 21 weeks’ gestation progesterone levels were 47.6 
ng/ml and 5a-dihydroprogesterone concentrations 
were 8.0 ng/ml. Between 38 and 41 weeks’ gestation, 
the mean progesterone concentration ranged from 136 
to 158 ng/ml and that of 5a-dihydroprogesterone from 
36 to 37 ng/ml. A disproportionate increase in 5a- 
dihydroprogesterone, relative to progesterone, was ob- 
served during the third trimester. From 12 to 20 weeks’ 
gestation the mean ratio of progesterone to 5a- 
dihydroprogesterone in individual blood samples was 
7.0. At 25 to 30 weeks’ gestation, this ratio declined 
slightly to a value of 6.7, and at 36 to 41 weeks the ratio 
of progesterone to 5a-dihydroprogesterone was sub- 
stantially lower, i.e., 4.6. 

Plasma levels of progesterone and 5a-dihydropro- 
gesterone in primigravid women who developed 
pregnancy-induced hypertension. As illustrated in 
Fig. 2, plasma levels of progesterone (upper panel) and 
5a-dihydroprogesterone (lower panel) in women des- 
tined to develop hypertension rose progressively as 
gestation advanced. There was no significant differ- 
ence between the plasma concentrations of either pro- 
gesterone or 5a-dihydroprogesterone in this group of 
women compared to those in the primigravid women 
whose pregnancies were uncomplicated. In addition, 
there appeared to be no relationship between the se- 
verity of hypertension and the plasma concentrations 
of progesterone or 5a-dihydroprogesterone during 
gestation in these women. As in the normotensive 
group of women, the mean ratio of progesterone to 
5a-dihydroprogesterone in individual plasma samples 
of women who eventually became hypertensive de- 
clined near term. From 25 to 30 weeks of gestation the 
ratio of progesterone to 5a-dihydroprogesterone was 
6.7, and from 36 to 4] weeks this ratio declined to 4.7. 


Comment 


During the course of human pregnancy, plasma con- 
centrations of a number of steroid hormones are strik- 
ingly increased. Indeed, the physiologic adaptations 
of pregnant women to the ever-changing hormonal 
milieu of pregnancy are truly remarkable. One of the 
more dramatic of these adaptations is the capacity to 
maintain normal salt and water balance and also nor- 
mal blood pressure at a time when mineralocorticoid 
production is extremely high. !5 However, some 
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women apparently fail to maintain the proper physio- 
logic adaptation to pregnancy and as a result many 
develop salt retention, edema, and hypertension. T his 
apparent failure of adaptation is most common among 
women during their first pregnancy and is one of the 
leading causes of maternal and fetal morbidity | and 
death. 

In an effort to develop an understanding of the 
cause(s) and resultant alterations which accompany 
the development of pregnancy-induced hypertension, 
many studies have been conducted. Unfortunately, 
many observations have been made only after the de- 
velopment of hypertension whereas prospective stud- 
ies, which detail changes that occur before or concur- 
rent with the development of hypertension in pregnant 
women, are few. This is especially true in the obstetric 
population in which the incidence of pregnancy-in- 
duced hypertension is greatest, ie, primigravid 
women. 

In 1973, Gant and associates? reported that early in 
primigravid pregnancy, vascular refractoriness to an- 
giotensin II was increased. These findings confirmed 
and expanded those of Chesley" and Abdul-Karim 
and Assali,' and Gant and co-workers” also observed 
that primigravid women whose pregnancies remained 
normal maintained refractoriness to the pressor effects 
of angiotensin II throughout pregnancy, whereas those 
primigravid women who ultimately developed preg- 
nancy-induced hypertension became progressively less 
refractory to angiotensin II from the nineteenth gesta- 
tional week until delivery. Since refractoriness to an- 
giotensin II disappears rapidly during the postpartum 
period, at which time maternal plasma levels of several 
hormones also decline, it seemed reasonable that some 
hormone(s) may play a role in the development and 
maintenance of vascular refractoriness to angiotensin 
II during pregnancy. For example, Everett and associ- 
ates? found that the intravenous infusion of 5a-hy- 
droprogesterone to women with pregnancy-induced 
hypertension was associated with the development of 
increased vascular refractoriness to angiotensin Il. 
There was rapid restoration of angiotensin II sen- 
sitivity in these women after the infusion was discon- 
tinued. However, the infusion of progesterone had no 
effects on vascular responsiveness to angiotensin II. In- 
travenous infusions of 5a-dihydroprogesterone also 
increased vascular refractoriness to angiotensin II in 
normotensive women pretreated with indomethacin. 
Indomethacin treatment had been shown previously to 
increase vascular responsiveness to angiotensin II in 
normotensive pregnant women.” Based on these ob- 
servations, it was hypothesized that 5a-dihydropro- 
gesterone may play a role in the development of vas- 
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cualr refractoriness to angiotensin I] in women during 
pregnancy and that the loss of such refractoriness in 
women who developed pregnancy-induced hyperten- 
sion might be the result of deficient 5a-dihydropro- 
gesterone production. 

In the present study we measured the plasma pro- 
gesterone and 5a-dihydroprogesterone throughout 
gestation in a group of primigravid women who devel- 
oped pregnancy-induced hypertension and in a group 
of primigravid women whose pregnancies were nor- 
mal. We found no differences between the plasma 
levels of progesterone and 5a-dihydroprogesterone 
during pregnancy in the two groups. Progressive in- 
creases in plasma levels of progesterone and 5a-dihy- 
droprogesterone were found in both groups. In con- 
trast to the reports of Milewich and associates? and Stoa 
and Bessesen, we found a decline in the ratio of pro- 
gesterone to 5a-dihydroprogesterone as a function of 
gestational age. This finding resulted from a dispro- 
portionate increase in 5a-dihydroprogesterone con- 
centrations late in pregnancy. There are at least two 
possible explanations for this disparity. The most obvi- 
ous explanation is that we studied many women be- 
tween the interval of 12 to 20 weeks, whereas the ear- 
lier studies dealt primarily with the interval between 20 
weeks and term. For example, Milewich and associ- 
ates'* demonstrated that in the luteal phase of the ovar- 
ian cycle the ratio of progesterone to 5a-dihydropro- 
gesterone is 7.0, a value similar to that which we found 
in early pregnancy. Another possibility is that the dif- 
ferent observations were the result of differences in the 
patient population. While our patient group consisted 
exclusively of primigravid women, the population stud- 
ied by Milewich and associates? included nulliparous 
and multiparous women.* We can only speculate that 
Stoa and Bessesen” also studied a mixed population of 
nulliparous and multiparous women. 

The plasma levels of progesterone and 5a-dihydro- 
progesterone found in the primigravid women of this 
study were higher during the third trimester than 
those found by Milewich and associates. Compari- 
son of these values with those of most other studies 
are uninformative since 5a-dihydroprogesterone was 
probably not chromatographically excluded from pro- 
gesterone prior to assay in those measurements.” * 
Milewich and associates? and Stoa and Bessesen” dem- 
onstrated that 5a-dihydroprogesterone is potentially 
an interfering compound in progesterone assays in 
which antisera or binding proteins are employed. Some 
investigators have suggested that hyperplacentosis is 
important in the development of pregnancy-induced 


*Milewich, L.: Personal communication. 
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hypertension? and it is possible that progesterone and 
5a-dihydroprogesterone levels are higher in primi- 
gravid women for the same reason. The placental 
biogenesis of progesterone appears to occur mainly 
through utilization of circulating lipoproteins, and the 
rate of utilization is probably dependent primarily 
upon the number of lipoprotein receptors available in 
the trophoblastic cells.” ?! Thus, with a larger placental 
mass, one would anticipate a greater capacity for the 
production of progesterone. 

The results of this study do not support the hypoth- 
esis that a deficit in the plasma concentrations of 5a- 
dihydroprogesterone is important in the genesis of 
pregnancy-induced hypertension. Although the Tatio 
of progesterone to 5a-dihydroprogesterone in the 
women who developed pregnancy-induced hyperten- 
sion was slightly higher near term than that of nor- 
motensive women, there were no significant differ- 
ences between any of the values examined in the two 
groups. There was also no apparent relationship be- 
tween the plasma concentrations of progesterone or 
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5a-dihydroprogesterone and the severity of hyperten- 
sion that developed in these women. However, these 
findings do not exclude the possibility of a functional 
or qualitative deficiency in the amount of 5a-dihydro- 


. progesterone in these women. It is possible that such 


women may require more 5a-dihydroprogesterone 
than do normal pregnant women in order to maintain 
vascular refractoriness to angiotensin II and normal 
blood pressure. Nonetheless we concluded, as did 
Lindberg and associates? that progesterone concen- 
trations in plasma are of no value in identifying women 
who will develop pregnancy-induced hypertension, 
and based on the results of the present study we also 
concluded that the levels of 5a-dihydroprogesterone 
are similarly of no value in identifying women at risk. 


We wish to acknowledge the excellent editorial assis- 
tance of Millie Arnold, the able technical assistance of 
Loretta Dice, Jonnie Nash, and George Crowley, and 
the diligent work of the following research nurses— 
Sue MacDonald, Kay Cox, and Jan Meyers. 
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Glycosylated hemoglobins and diabetes 
mellitus in pregnancy 
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The glycosylated hemoglobins (HA,) were measured in the blood of normal nonpregnant (n =50) 
and pregnant (n =29) volunteers and pregnant diabetic patients (n =21). HA, in normal pregnancy 
(6.7% + 1.03%) did not differ significantly from values in nonpregnancy (7.5% + 0.73%) and did not 
vary with the stage of gestation. HA, was increased in diabetic pregnancy (8.4% + 2.15%) and was 
positively correlated with serial fasting blood sugar (FBS) mean values in samples drawn up to 16 
weeks (r = 0.57) prior to the measurement of HA, although the highest correlation (r = 0.73, 

p < 0.001) was with FBS levels over the prior 8 weeks. A large standard error of the estimate 

(26.9 mg/100 ml) showed HA, to be insensitive as an indicator of prior FBS. There was a large overlap 
of HA, from known diabetic patients with the normal range for pregnancy. There was no correlation of 
third-trimester HA, and newborn birth weight. It was concluded that (1) normal pregnancy does not 
alter HA,; (2) HA, is proportional to prior mean FBS; (3) marked elevations of HA, (>10%) reliably 
predict poor diabetic control, but HA, is not useful for fine control of FBS; (4) HA, is not useful as a 
screen for diabetes mellitus; (5) HA, is not predictive of newborn birth weight. (Am. J. OBSTET. 


GYNECOL. 135:783, 1979.) 


In 1958 Allen and associates! identified three normal 
minor hemoglobins (HA, HAm, and HA, collec- 
tively HA,) which demonstrated a faster chromato- 
graphic mobility than the rest of hemoglobin A. Sub- 
sequently identified as glycoproteins? they are also re- 
ferred to as the glycosylated or glycohemoglobins 
(HA,). These hemoglobins remained only a curiosity 
until their concentration was found to be increased 
in diabetic patients.’ Since that time they have gen- 
erated considerable interest as potential clinical tools in 
the care and follow-up of diabetic patients (see refer- 
ence 10). 

The largest fraction of the minor hemoglobins, 
HA, has glucose attached at the N-terminal valine of 
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both 8 chains of otherwise normal hemoglobin A.* 
HA,, and Am appear to have phosphorylated glucose 
intermediaries attached at the same site and may be 
precursors of HA. The glycosylation reaction is a 
slow, nonenzymatic, and irreversible post synthetic 
transformation of hemoglobin A.” The concentration 
of HA, is not genetically determined or related to the 
patient's age.? It is not affected by rapid changes in the 
blood sugar or the duration, severity, or type of treat- 
ment of the patient's diabetes.? The concentration of 
HA, appears to be proportional only to the time- 
averaged blood sugar to which the red blood cell has 
been exposed during its lifetime.” Therefore, HA, has 
shown potential as a clinical marker of diabetic control 
and has been shown to be directly proportional to 
various assessments of the quality of diabetic control 
over the previous weeks or months in nonpregnant 
patients." l 

Conflicting reports in small numbers of normal 
pregnant patients have suggested that the concentra- 
tion of HA, may be different during pregnancy, imply- 
ing an inherent effect of pregnancy on the circulating 
level of HA,.'" ? As in nonpregnant patients, though, 
HA, has been shown to correlate directly with prior 
blood sugar measurements in pregnant diabetic pa- 
tients" and in one report’® to correlate with newborn 
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Table I 






White's Mean 


Case No. class HA, (%) 


Prior FBS (mg/100 ml) (mean + SD) 
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1 A 5.1 (10*) 90 (31) - 
2 A 7.4 (31) - - - 
3 A : 6.4 (10) - - - 
4 B (gesta- 7.0 (34) 125 x 17 (8) . 132 + 92 (10) 135 x 23 (11) 
tional) 
5 B (gesta- 6.6 (9) - - - 
uonal) 
6 B (gesta- 7.3 (28) 73 + 20 (2) 79 + 17 (3) - 
tional) 
7 B (gesta- 8.2 6.4 (25) 84 + 28 (4) - 83 + 24 (5) 
tional) 
8.0 (28) 119 + 40 (6) 109 + 45 (7) - 
9.6 (35) 110 + 40 (16) 114 + 27 (19) 112 + 28 (20) 
8.7 (36) 107 + 23 (17) 112 + 28 (20) 109 + 28 (22) 
8 B 9.0 7.3 (17) - 122 + 19 (13) - - 
9.5 (22) 123 x 13 (10) 125 x 17 (16) 124 x 18 (17) 
9.1 (23%) 141 + 26 (13) 135 + 29 (15) 133 + 26.5 (21) 
10.3 (28) 139 + 27 (15) 134 + 24 (22) 131 x 25 (24) 
8.2 (33) 146 + 31 (12) 144 + 30 (22) 141 + 29 (26) 
9.4 (34) 140 + 30 (15) 139 + 30 (26) 138 + 29 (28) 
9 B 8.5 7.6 (25) - i - - 
8.3 (29) 139 + 12 (4) o- - 
9.8 (34) 139 + 13 (8) 137 + 13 (9) - 
10 B 7.6 8.5 (14) 124 + 7 (4) Lo - 
7.4 (22.5) 115 + 20 (6) 118 + 15 (11) 118 x 14 (12) 
7.0 (27.5) 114 x 16 (9) 113 + 15.(11) 115 + 14 (16) 
11 B 10.2 10.5 (13) 220 + 92 (10) 226 + 90 (11) 235 + 89 (13) 
9.9 (20.5) 158 + 35 (7) 170 + 38 (15) 194 + 79 (17) 
12 B 6.7 (28) 132 + 21 (6) - - 
13 C 6.4 (30.5) - 115 + 38 (3) ~ 
14 C 9.1 6.4 (17.5) 148 + 61 (26) > = 
10.4 (27) 162 + 62 (11) 153 + 58 (28) 148 + 60 (33) 
10.5 (32) 185 + 53 (12) 170 + 56 (16) 157 x 57 (28) 
15 C 10.2 (8) - D "E 
16 C 7.8 9.4 (16) 86 + 18 (4) - - 
9.8 (24) 112 + 16 (7) 104 + 22 (10) - 
5.4 (34.5) 109 + 34 (6) 117 + 32 (10) 117 + 27 (13) 
; 6.4 (85.5) 118 + 37 (6) 118 + 33 (10) 120 + 28 (14) 
17 C 10.6 9.3 (27) 150 + 7 (6) - 145 x 23 (10) 
10.8 (32) 149 + 10 (8) - = 
9.6 (37) 154 + 30 (6) 152 + 21 (12) - 
12.6 (38) 156 + 29 (7) 154 + 23 (12) 154 + 22 (13) 
18 C 6.7 (16) - - - 
19 D 11.6 (13) 169 + 24 (5) - 182 + 40 (6) 
20 D 9.5 (85) 96 + 21 (3) - - 
21 F 14.8 12.9 (7) 242 x: 81 (2) - 262 + 49 (3) 
15.7 (12.5) 241 + 22 (3) - = 


LGA: Large for gestational age. 
*Weeks’ gestation. 
TNo. of determinations. 


Actual birth weight divided by expected birth weight at fiftieth percentile for weeks’ gestation.” 






initial intention of the study we were also able to make 
some observations on the usefulness of HA, as a screen- 
ing test for diabetes mellitus. 


birth weight. While there have been no clinical trials 
reported, measurement of HA, has also been suggested 
as a potential screening device for diabetes mellitus.'* 
We evaluated the glycohemoglobins to determine if 
there was an inherent effect of pregnancy on their con- 
centration and to assess their clinical utility as an indi- 
cator of glucose metabolism in diabetic pregnancy and 
their relationship to perinatal outcome. While not an 


Subjects and methods 

Normal and diabetic patients were enrolled in our Fs 
study from March through September of 1978. Nor- 
mal pregnant (n = 29) and nonpregnant (n = 50) pa- 
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Birth 


weight (grams) Complications 








4,470 (40*) 1.98 LGA 

2,080 (35) 0.83 Pre-eclampsia 

3.600 (40) 1.03 -= 

3,360 (36) 1.24 5 

4,000 (39) 1.21 LGA 

4,530 (40) 1.30 LGA 

3,760 (37) 1.30 LGA, polyhydramnios 

3,945 (40) 1.13 - 

3,500 (36) 1.30 LGA 

4,200 (3814) 1.29 LGA 
I 

4,720 (37) 1.63 LGA, polyhydramnios 

3,070 (8814) 0.94 Fetal cleft palate — | 

3,690 (3714) 1.18 

2,854 (8414) 1.20 Polyhydramnios 

- Spontaneous abortion; 

3,240 (36.5) 1.16 

2,980 (36) 1.10 
i 

3,420 (37) 1.18 

4,091 (37) 1.41 LGA, pre-eclampsia 

3,520 (35) 1.41 LGA, polyhydramnios: 

2,450 (36) 0.91 


tients were so classified on the basis of normal past 
medical, family, and obstetric histories for diabetes 
mellitus, as well as normal fasting blood sugar values. 

Twenty-one pregnant patients with established or 
gestational diabetes were enrolled (Table I). The diag- 
nosis of gestational diabetes was confirmed by standard 
criteria for the oral glucose tolerance test in preg- 
nancy." The diabetic patients represented White’s 
Classes A through F, with most patients from Classes B 
and C (Table I). The traditional White’s classifications 
for diabetes during pregnancy were used with the ex- 
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ception of Class B gestational diabetes. Class B gesta- 
tional diabetic patients were defined as those who re- 
quired insulin therapy to maintain a fasting blood 
sugar level less than 100 mg/100 ml and were classified 
separately from the bulk of Class B diabetic patients. 
With the exception of the Class A and Class B gesta- 
tional diabetic patients at the time of diagnosis, all pa- 
tients were undergoing treatment with hypoglycemic 
agents before pregnancy. Patients who were receiving 
oral hypoglycemic drugs and became pregnant con- 
verted to insulin. All patients requiring hypoglycemic 
drug therapy during pregnancy were treated with in- 
sulin, usually in mixed divided doses of short-acting 
and intermediate-acting insulins. 

HA, was measured at least once in every patient and 
serially at intervals throughout gestation in nine dia- 
betic patients, for a total of 43 measurements of HA). 
Blood sugar samples were also obtained, serially 
throughout gestation when possible, either on an out- 
patient basis or during hospitalization as required for 
diabetic control. Blood sugar was measured by a Beck- 
man Glucose Analyzer. 

At the end of the study, data were retrieved from the 
patients’ records. Sufficient numbers of fasting blood 
sugar (FBS) values to obtain a representative mean 
(range 3 to 45 samples, average 15 FBS values per pa- 
tient) were collected from 16 of the original 21 diabetic 
patients. In the remaining five patients, fewer than 
three FBS values were available and these patients were 
excluded from the statistical analysis of blood sugar 
data. Only FBS samples were used in analyses of the 
data since FBS is the most reproducible single mea- 
surement of blood sugar suitable for comparison be- 
tween patients, and it is the sample most frequently 
employed by the clinician in assessing his patient’s meta- 
bolic control. 

Thirty-seven measurements of HA, from these 16 
patients were used for correlation with the mean FBS 
values obtained over the weeks prior to the measure- 
ment of HA,. For the purpose of comparison with FBS 
values, multiple samples of HA, from the same patient 
were treated as separate data points. 

Blood samples for HA; were drawn into ethylene- 
diaminetetraacetic acid, stored at 4? C, and run within 
24 hours of collection. The total glycohemoglobin 
fraction was separated from the bulk of normal hemo- 
globins by cation exchange—resin chromatography, 
using microcolumns and reagents available in kit form 
(Isolab, Akron, Ohio). The glycohemoglobin eluate was 
read at an optical density of 415 nm and reported as 
the percent of the total hemoglobin. HA; samples were 
run in duplicate and against an in-house control. He- 
moglobin F, which coelutes with the glycohemoglobin 
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Fig. l. Measurement of HA, in normal pregnant patients 
(n = 29). [ indicates mean + 2 SD. Normal range for non- 
pregnant patients (n = 50) is indicated on ordinate. 
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Fig. 2. HA, (mean + 2 SD) in normal nonpregnant (n = 50), 
pregnant (n = 29), and diabetic pregnant (n = 21) patients. 
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Fig. 3. Mean HA, by diabetic class. Small sample sizes prohib- 
ited statistical comparison of means; however, nonparametric 
testing (Kruskaul-Wallis) confirmed significance (p < 0.05) of 
the upward trend. 
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fraction and can falsely elevate HA,, was measured 
whenever an elevated HA, was found. In no instance in 
our patients, however, did we have interference from 
an elevated HbF or other abnormal hemoglobins. The 
separation of the entire glycohemoglobin fraction is a 
rapid and precise assay with an interassay coefficient of 
variation of 10% in our laboratory. This microcolumn 
assay"® correlates well with a more time-consuming 
macrocolumn procedure for separate isolation of the 
individual glycohemoglobin components. 

Twenty of the diabetic patients were delivered of liv- 
ing infants. The other diabetic patient experienced a 
first-trimester spontaneous abortion. The gestational 
ages of the infants were determined by menstrual his- 
tory and ultrasound dating and were confirmed by 
Dubowitz examination of the newborn infant. The 
birth weight of each infant was compared to the fiftieth 
percentile of birth weight for infants of the same gesta- 
tion (as determined from sea-level intrauterine growth 
curves!9?) to establish a birth weight ratio (Table I). 

Data were analyzed by nonparametric testing (Krus- 
kaul-Wallis), Student’s t test, and linear regression 
analyses. 


Results 


Fifty normal nonpregnant male and female volun- 
teers had a mean HA, value of 7.5% + 0.73% (SD) (Fig. 
1). In 29 normal pregnant women, with HA, measured 
at various stages during pregnancy, the mean HA, 
(6.7% + 1.03%) was lower than that of normal non- 
pregnant patients. This difference did not reach statis- 
tical significance (p > 0.05). The HA, concentration 
did not appear to vary with the duration of pregnancy. 

HA, for the 21 diabetic patients was elevated 
(8.4% + 2.14%) but was not significantly different 
(p > 0.05) from values of the normal pregnant and 
nonpregnant populations (Fig. 2). The wide standard 
deviation reflects the diversity of diabetic classes in the 
study population. 

When HA, was evaluated in relation to White's dia- 
betic class, a significant stepwise increase was apparent 
in progression from Classes A through F (Fig. 3). How- 
ever, when the diabetic classes were bunched (A, B, and 
C, D, F) to facilitate statistical comparison of diabetic 
class with FBS (Fig. 4), we could see that the increase in 
HA, by diabetic class (HA, in Classes A and B= 
8.3% + 1.44% and HA, in Classes C, D, and F= 
10.02% + 2.67%, p « 0.05) was likely related to in- 
creases in FBS which also increased significantly by 
class (FBS in Classes A and B = 126 + 30 mg/100 ml 
and FBS in Classes C, D, and F = 152 + 46 mg/100 ml; 
p < 0.05). 
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Class DM 


Fig. 4. Comparison of mean HA, and mean FBS in grouped 
diabetic classes (see text). 


We examined the time span during pregnancy over 
which the relationship between HA, and prior FBS 
value remained valid. For 17 samplings of HA, (from 
eight patients) complete FBS data were available for 16 
weeks prior to the measurement of the HA,, and in 
each of these instances the 8-, 12-, and 16-week inter- 
vals were examined separately by linear regression 
analysis (Fig. 5). Although the relationship of HA, to 
prior mean FBS remained significant as far back as 16 
weeks before the measurement of HA,, the highest 
correlation was with blood sugar values from the 
8-week interval prior to the HA; sampling. 

The entire population of data for the 8-week interval 
(36 samplings of HA, from 15 patients) was also exam- 
ined by linear regression analysis of HA; on prior 
mean FBS (Fig. 6). Although the correlation was very 
strong (r = 0.73, p « 0.001), there was a rather large 
standard error of the estimate (26.9 mg/100 ml). Re- 
peating this analysis with the use of a single mean of 
samples from patients with multiple samples of HA,, 
thus using each patient only once, improved the corre- 
lation coefficient (r = 0.82, p « 0.001) but did not sig- 
nificantly decrease the standard error of the estimate 
(25.4 mg/100 ml). 

There was a large overlap of HA, from our diabetic 
patients with the normal range for HA, (Fig. 7). In fact, 
in 14 of the 21 diabetic patients, including all of the 
gestational diabetic patients, the initial HA, fell within 
the normal range for pregnancy at a time when the 
glucose tolerance test was abnormal. 

Nine of the 20 infants born to our study population 
were large for gestational age (>ninetieth percentile) 
by birth weight corrected for gestational age. There 
were no perinatal deaths and only one minor congeni- 
tal anomaly. We were unable to demonstrate any sig- 
nificant correlation of HA, with birth weight, or birth 
weight corrected for gestational age, despite analyses of 
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CORRELATION OF HA4 WITH MEAN FBS OVER PRIOR: 





8 WEEKS 

y = 10.4 x + 46.1, n= 17,r=.63 p<.01 
12 WEEKS 

y = 9.1 x + 58.0, n = 17, r = .57 p< .05 
16 WEEKS 

y = 89x + 60.3, n= 17, r = .51 p< .05 


Fig. 5. Linear regression equations, correlation coefficients, 
and statistical significance of the relationship between HA, 
and prior mean FBS. 
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70 
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Fig. 6. Linear regression analysis of HA, on mean of FBS 
values from prior 8 weeks (n = 36 determinations of HA, 
from 15 patients). Standard error of the estimate = 26.9 
mg/100 ml. 


mean and highest third-trimester level of HA, in 
patients with or without evidence of microvascular 
disease. 


Comment 


Most physicians who care for diabetic patients during 
pregnancy strive for “strict control” of maternal glu- 
cose metabolism during gestation, in hopes of improv- 
ing fetal outcome, but there remains a discrepancy of 
opinion as to what “strict control” should mean. 
Primarily on the basis of the study of Karlsson and 
Kjellmer,? where the perinatal mortality rate decreased 
sixfold in diabetic patients with mean daily blood sugar 
levels maintained at less than 100 mg/100 ml, most 
recent opinion has held that maternal euglycemia is 
achievable and highly desirable in terms of decreasing 
perinatal wastage.?? 

However, there is no entirely satisfactory means of 
monitoring the degree of diabetic control during preg- 
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Fig. 7. HA, measurements (n = 43) in 21 diabetic patients by diabetic class. Normal range for 


pregnancy is indicated (4.7% to 8.7%). 


nancy short of continuous hospitalization. Because of 
the physiologic glycosuria of pregnancy the usefulness 
of urine checks for glucose is limited. Despite this, the 
clinician most often must rely on information obtained 
from records of urine checks, plus some random blood 
sugar measurements, to make clinical decisions for his 
patients. Recent studies of serial self-determinations of 
blood sugar in the home setting with the use of the 
reflectance meter (Eyetone, Ames)?! have shown suc- 
cess in clinical monitoring of glucose metabolism, but 
this type of monitoring requires a large initial financial 
investment in tbe acquisition of the reflectance meter 
and a certain amount of sophistication on the part of 
the patient in measuring the blood sugar. 

The glycohemoglobins have been suggested as 
markers of glucose metabolism and, on a more long- 
term basis, as markers for chronic diabetic sequelae, 
including congenital defects. They have also been 
proposed as a screening test for diabetes.” 

There are good reasons to suspect that the glyco- 


hemoglobins will have an important future role in the 
care of the diabetic patient. The concentration of gly- 
cohemoglobins in nonpregnant patients has been 
shown to correlate with prior blood glucose control,'? 
establishing the validity of the glycohemoglobins as 
markers of diabetic control, albeit of undetermined 
sensitivity. Our goal in this study was to evaluate the 
clinical usefulness of HA, in the setting of diabetic pa- 
tients during pregnancy, where the strictest of glucose 
control is required. l 

We found that while the HA, concentration was 
slightly lower during normal pregnancy, possibly 
reflecting the lowered mean daily blood sugar of preg- 
nancy, it was not significantly different from the nor- 
mal nonpregnant range. We did not find any effect of 
the duration of pregnancy on the concentration of 
HA,. These observations are compatible with those of 
Leslie and associates," who found no change in 
glycohemoglobin concentration during pregnancy, but 
are different from those of Paulsen and Koury™ and 
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. Schwartz and colleagues,!' who found lower jand 


higher concentrations, respectively, of glycohemoglo- 
bins in the third trimester of normal pregnancies. 

A limited number of studies in pregnancy have cor- 
roborated the correlation of glycohemoglobin concen- 
tration with prior blood sugar measurements." We 
have confirmed the association of HA, with prior glu- 
cose control in our study by showing correlation with 
the means of several fasting blood sugar levels. This 
correlation maintains validity for up to 16 weeks prior 
to the measurement of HA, and appears to be inde- 
pendent of diabetic class. 

The correlation of HA, with prior blood sugar is 
strong (r = 0.73, p < 0.001), but the large standard 
error of the estimate (26 mg/100 ml) shows HA, to be 
insensitive in the fine discrimination of differences in 
the fasting blood sugar. Marked elevations of HA; 
(> 10% in our data) reliably indicated prior fasting blood 
sugar values greater than 140 mg/100 ml, levels clearly 
too high and surely indicative of poor glucose control in 
pregnancy. However, for lesser values of HA,, we were 
unable to differentiate, for example, a FBS of 140 
mg/100 ml from one of 100 mg/100 ml, the levels of 
discrimination most commonly required in the clinical 
management of pregnant diabetic patients. The FBS 
prediction varies such that the HA, value by itself is not 
sufficient for fine control of FBS. 

Serial measurements of HA, in nine of our diabetic 
patients were likewise clinically useful as indicators of 
diabetic control only insofar as the limitations previ- 
ously described, i.e., marked elevations indicating poor 
control but lesser values being of indeterminate value. 

While HA, is not sensitive enough to allow the clini- 
cian fine discrimination of the FBS, the relationship of 
HA, to total diabetic control has not been determined. 
Speculation has been made that HA, may reflect better 
than FBS the degree of total daily glucose control.” 
Studies of HA, versus mean daily blood sugar levels are 
in progress at our institution. 
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The finding of many known diabetic patients with 
HA, in the normal range precludes the usefulness of 
HA, as a screening test for diabetes mellitus. Fourteen 
of 21 diabetic patients, including all seven of our gesta- 
tional diabetic patients, had an initial HA, that fell 
within the normal range at a time when the glucose 
tolerance test was abnormal. This finding is corrobo- 
rated by data from Paulsen's? study in which a group 
of nine chemical diabetic patients had glycohemoglobin 
concentrations falling entirely within the normal range 
and suggested by data from Schwartz and co-workers"! 
and Paulsen and Koury? in which there was a large 
overlap of glycohemoglobin values from gestational di- 
abetic patients with the normal range for pregnancy. 
Even a small amount of false negativity is unacceptable 
for a screening test. i 

There were no perinatal deaths in our study and 
only one congenital anomaly, in a patient with HA, in 
the normal range. Large-for-gestational age infants 
were the products of nearly 50% of the pregnancies in 
our study. Widness and colleagues!? reported a sig- 
nificant correlation of third-trimester glycohemoglobin 
concentration with infant birth weight, a credible 
finding in light of the fetal hyperglycemia-hyper- 
insulinemia-macrosomia theory. We were unable to 
find any significant correlation of HA, with birth 
weight. We are unable to explain this discrepancy from 
the earlier report and suspect that this lack of correla- 
tion of HA, and infant birth weight is probably another 
indication of the relative insensitivity of HA, as an indi- 
cator of blood sugar control during pregnancy. 


We are indebted to Ms. Phyllis Meeks for technical 
assistance with the glycohemoglobin assay, Ms. Joan 
Metzer and Dr. Larry Sachs (of the Division of Re- 
search and Evaluation, The Ohio State University 
College of Medicine) for assistance with statistical anal- 
yses, and Ms. Sandy Lewis for preparation of the 
manuscript. 
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Circadian rhythms in maternal plasma cortisol, 
estrone, estradiol, and estriol at 34 to 








35 weeks’ gestation 


JOHN PATRICK, M.D.* 

JOHN CHALLIS, Pu.D.* . 
RENATO NATALE, M.D. 
BRYAN RICHARDSON, M.D. 
London, Ontario, Canada 


In order to examine the relationship between circadian rhythms in different steroids, cortisol (F), 
estrone (E,), estradiol (E,), and estriol (Ej) were measured by radioimmunoassay in maternal 
venous plasma taken at 30 to 60-minute intervals over 24 hours from 11 healthy women at 34 to 35 
weeks’ gestation. Maternal F was maximal at 0730 hours and fell significantly to its lowest 
concentration at 0230 hours. Maternal E, was lowest between 1000 and 1130 hours and rose 
significantly to maximal values between 2230 and 0030 hours. Maternal E, was maximal between 
1000 and 1130 hours and showed a significant decrease to reach its lowest concentration at 0430 
to 0630 hours. No significant circadian change was measured in uncorrected concentrations of E;. 
We conclude that there is an inverse relationship between maternal F and E;, which would be 
consistent with a maternal effect on fetal adrenal function, and the existence of circadian rhythms 
in F, E,, Ez and E, must be taken into account in clinical investigations of these hormones 


il 


during pregnancy. (AM. J. OBSTET. GYNECOL. 135:791, 1979.) 


IN THE 1950s experiments by Jost! suggested that the 
development of adrenal function in the rat fetus might 
be modulated by the secretory activity of the maternal 
pituitary-adrenal axis. Observations made in chroni- 
cally catheterized rhesus monkeys have raised the pos- 
sibility that there is a circadian rhythm in the fetal 
adrenal secretion of some steroids which has the re- 
verse pattern of, and may be influenced by, circadian 
rhythm in maternal glucocorticoids.” 

In order to examine the possibility of maternal adre- 
nal influences on fetal adrenal function in humans, we 
compared the concentrations in maternal plasma dur- 
ing 24-hour study periods of cortisol (F) and unconju- 
gated estriol (E3). We measured unconjugated E; on 
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the assumption that this steroid might provide an in- 
dex, albeit indirect, of fetal adrenal function, since it is 
mainly derived from precursors of fetal adrenal ori- 
gin* * and its concentration in blood is believed not to 
reflect changes in estrogen metabolism in the en- 
terohepatic circulation.” Maternal plasma estrone (E,) 
and estradiol (E;) were also measured, since these ste- 
roids are derived from placental aromatization of Cig 
steroids of both maternal and fetal adrenal origin.* ? 

Measurements of maternal plasma E; concentrations 
during the last 10 weeks of human pregnancy have 
been suggested as a useful assessment of fetoplacental 
function.’ If such measurements are to become reliable 
clinical tools in the assessment of fetal health, it will be 
important to define the range of normal variation and 
to understand the factors which might influence that 
range. In the present study, we measured hormone 
changes in women at 34 to 35 wecks of gestation, since 
this is a time at which the mean plasma E; concentra- 
tions have begun to rise rapidly? and a time when they 
become a useful index of fetoplacental function. Our 
studies were performed under controlled conditions of 
posture and dietary intake, in an attempt to reduce the 
influence of these variables on the concentration of ste- 
roids in maternal blood. 
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Fig. 1. The daily mean percentage of maternal plasma F concentrations (SEM) demonstrated a 
significant circadian rhythm with a peak at 0730 hours and a trough at 0230 hours. 


Table I. Steroid hormone radioimmunoassay 









Steroid *Recovery equation 





Coefficient of variation 
8.3 







Chromatography (direct +) 





E, y = 0.25 + 0.82 x 0.992 : 12.8 1.01 + 0.08 (10) 
E; y 20.18 + 105 x 0.995 6.2 11.2 1.08 + 0.06 (15) 
E; y = 0.01 + 0.97 x 0.994 8.7 11.2 1.07 + 0.07 (11) 
F y = 3.19 + 0.94x 0.993 9.2 11.1 0.97 + 0.03 (15) 


*E,, E;, and E; (1 to 10 ng/ml); F (50 to 400 ng/ml). 
TE, and Ez, microcelite chromatography; E; thin-layer chromatography (cyclohexane: ethyl acetate, 35:65); F, thin-layer chro- 


matography (chloroform: ethanol, 95: 5). 


Methods 


Patients. Informed consent was obtained from 11 
healthy pregnant women at 34 to 35 weeks' gestational 
age. Fetal outcome confirmed gestational age and the 
good health of the fetuses studied. The average weight 
of fetuses at delivery was 3,478 grams and the average 
Apgar scores were 8.5 at 1 minute and 9.3 at 5 minutes. 
No Apgar score was less than 7 at 1 or 5 minutes. The 
average umbilical arterial Po; was 20.4 mm Hg, Pco, 
was 34.1 mm Hg, and pH was 7.27. There was no um- 
bilical arterial pH less than 7.20. The details of fetal 
outcome have been published elsewhere.? 

Experimental design. Eleven patients were studied 
continuously for 24 hours. Six of the patients were 
studied from 2000 to 2000 hours the following day and 
five were studied from 0800 to 0800 hours the follow- 
ing day. Data are presented on the 11 cases as grouped 
means because there was no significant difference in 
steroid patterns observed in patients studied from 2000 


hours as compared to patients studied from 0800 
hours. 

Patients rested in bed in a quiet room exposed to 
normal daylight and darkness. Women were given 800 
kcal meals at 0800, 1200, and 1700 hours. The actual 
amount of carbohydrate, protein, and fat ingested has 
been reported elsewhere.’ Cigarette smoking was not 
permitted during the study. 

Measurements of human fetal breathing movements 
and gross fetal body movements were made over 24- 
hour observation periods using a real-time scanner.* 
Details of this technique and results of this part of the 
study have been published elsewhere.’ 

A continuous slow infusion of 0.9% sodium chloride 
was used to keep open an intravenous line during the 
study. Samples of 5 ml of free-flowing maternal pe- 


*Model 2130, Advanced Diagnostic Research Corporation, 
Tempe, Arizona. 
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Fig. 2. The daily mean percentage of maternal plasma E; concentrations (Z SEM) demonstrated a 
significant circadian rhythm with a peak at 2230 to 0030 hours and a trough at 1000 to 1130 hours. 
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Fig. 3. There was an inverse relationship between mean maternal plasma F (——e——) and E; 


concentrations(---o---) over 24-hour periods. 


ripheral venous blood were taken hourly during the 
24-hour periods. In addition, following each meal, 
samples were taken every 30 minutes for 2 hours, 
Samples were immediately centrifuged at 4° C and 
plasma was immediately frozen at —20° C for sub- 
sequent analysis by radioimmunoassay (RIA). 


The data presented in Figs. 1 to 7 are plotted as the 
daily mean percentage of steroid concentrations + 
standard error of the mean to reduce between-patient 
variation in measurements. Means of the uncorrected 
data are presented in the text and tests of significance 
of uncorrected data were determined by the use of at 
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Fig. 4. The relationship between maternal plasma F (——) and E; (----) concentrations in six indi- 
vidual patients. There was a negative correlation coefficient in five of the six patients. The correlation 
coefficients (r) were: No. 1 —0.79; No. 9 = —0.70; No. 2 = ~0.93; No. 4 = —0.71; No. ll = 


—0.75; No. 6 = 0.29. 


test for small samples with variance not assumed to be 
equal as described by Bailey.? 

RIA. Cortisol was measured by RIA,? using an anti- 
body (Diagnostics Canada Ltd., London, Ontario, 
Canada) which cross reacted with cortisol sulfate, 7696; 
11-deoxycortisol, 3596; 21-deoxycortisone, 33%; cor- 
tisone, 695; corticosterone, 0.8496; progesterone, 
0.31%; pregnenolone, 17a-hydroxy and lla-hydroxy 
pregnenolone and progesterone, «0.196. E; and E; 
were measured by RIA using procedures and anti- 
bodies which have been described elsewhere.” Eg was 
measured by RIA using an antibody obtained from Di- 
- agnostics Canada Ltd. When the antibody was diluted 
to give 50% binding of [?H]-E3 (NEN Ltd.), it showed 
the following cross-reactivities: 168-epiestriol, 5.7%; 
estradiol-17@ (Egg) 0.4%; Ey, estradiol-17a, and other 
Cys, Cis, and Ca, steroids tested, <0.1%. For measure- 
ment of unconjugated estriol, plasma (0.1 ml) was ex- 
tracted with fresh diethyl ether (Mallinckrodt, 5 ml, 
two times). The extract was dried, dissolved in 1 ml of 
phosphate-buffered saline, pH 7.4, containing 0.1% 
gelatin, and two aliquots of differing volumes were 
taken for RIA. 

For assay evaluation, a pool of human pregnancy 
plasma from which endogenous steroids had been re- 
moved by treatment with charcoal (Norit A, 30 ng/ml 
of plasma) was prepared. Steroids were added at the 
following concentrations (six replicates of each): F (at 
50, 100, 200, and 400 ng/ml) and E, Egg, and E; at 1, 5, 
and 10 ng/ml; RIA was performed as described above. 


The regression equations, correlation coefficients, in- 
terassay and intra-assay coefficients of variation are 
presented in Table I. The interassay coefficients of 
variation, calculated from the measurement of steroid 
levels in a human pregnancy plasma pool run with each 
assay, ranged between 8% and 12% (Table I). Random 
samples of human pregnancy plasma were assayed as 
described above or after celite column chromatogra- 
phy” for E, and Egg, thin-layer chromatography in the 
system cyclohexane: ethyl acetate (85:65), for Es, or in 
the system chloroform: ethanol (95:5) for F. The mean 
ratio of steroids measured directly or after chromatog- 
raphy did not differ from unity (Table I), and direct 
assays were used in subsequent analyses. 


Results 


Mean maternal plasma F in the 11 patients was 278 
ng/ml. There was a significant circadian rhythm in F 
(Fig. 1). The peak maternal F was 390 + 45 ng/ml 
(SEM) at 0730 hours and this fell during the day to a 
trough of 161 + 18 ng/ml at 0230 hours (P « 0.001). 

Mean maternal plasma E; in the 11 patients was 6.20 
ng/ml. There was also a significant circadian rhythm in 
maternal E; (Fig. 2). Peak maternal Ej was 7.66 + 0.84 
ng/ml at 2230 to 0030 hours and fell to a trough of 
4.73 + 0.47 ng/ml between 1000 and 1130 hours 
(P « 0.01). 

As maternal plasma F fell from 0730 hours to a nadir 
at 0230 hours there was a significant increase in mater- 
nal plasma E; concentrations. The circadian rhythm of 
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Fig. 5. The daily mean percentage maternal plasma E, concentrations (+SEM). When values of 
plasma E, in samples within 90 minutes of meals were excluded, there was a significant circadian 
rhythm with a peak in uncorrected data between 1000 amd 1130 hours and a trough between 0430 
and 0630 hours. Transient increases for 60 to 90 minutes after meals were observed in normalized 


data. 


maternal plasma E3 appeared to be 180 degrees out of 
phase with the circadian rhythm in maternal plasma F 
in most patients (Fig. 3). The percentage daily mean 
plasma F and E; concentrations from six patients are 
plotted in Fig. 4. These data demonstrate that when F 
concentrations fell during the day, the E; concentra- 
tions tended to rise, with peak E; concentrations during 
the time of troughs in maternal F concentrations. 
There was a significant negative correlation between 
maternal plasma E; and F concentrations in seven of 
the 11 patients (mean, r = —0.66) and the overall cor- 
relation in the 11 patients was r = —0.27 (P < 0.05). 
Maternal plasma E, concentrations demonstrated 
transient increases for 60 to 90 minutes after meals 
when plotted as the means of normalized data. When 
values within 90 minutes of maternal meals were 
excluded, maternal E, concentrations fell from a peak 
of 8.63 + 1.2 ng/ml between 1000 and 1130 hours to a 
trough of 5.68 + 0.35 ng/ml at 0430 to 0630 hours 
(P « 0.05) (Fig. 5) It was interesting that maternal E, 
concentrations after maternal meals followed the same 
time course as increases in maternal plasma glucose 
concentrations which have been published elsewhere.? 
The circadian pattern in plasma E, closely resembled 
the pattern of F but peaks and troughs in E, lagged 
behind peaks and troughs in F by 2 to 3 hours (Fig. 6). 
The mean maternal E; concentration in patients was 
17.05 ng/ml When maternal E; values were nor- 


malized (Fig. 7) the concentration at 1230 hours was 
18.7% greater than the concentration at 0030 hours 
(P < 0.01) but no significant circadian change was mea- 
sured in an analysis of uncorrected data. 


Comment 


Maternal E; concentrations demonstrated a 43% 
change on the average over 24 hour observation peri- 
ods and maternal cortisol concentrations demonstrated 
an 82% change on the average over 24 hour observa- 
tion periods. There was an inverse relationship be- 
tween E; and F in maternal venous plasma. E; concen- 
trations rose during the time when F concentrations 
fell and peak E, concentrations occurred during the 
time of troughs in F concentrations. 

Synthetic glucocorticoids administered to pregnant 
women!' ? and pregnant rhesus monkeys'* “ are 
known to cross the placenta and to suppress the activity 
of the fetal pituitary-adrenal axis. Maternal F is also 
metabolized to cortisone in the placenta and may enter 
the fetal compartment in that form. 11 

. Recent observations by Challis and associates,” in 
chronic rhesus monkey preparations, raised the possi- 
bility that the level of maternal adrenal function might 
influence the secretory activity of the fetal pituitary-ad- 
renal axis. They demonstrated that fetal plasma 
concentrations of dehydroepiandrosterone sulfate, 
(DHAS) which are believed to reflect fetal adrenal 
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Fig. 6. The circadian pattern in mean maternal plasma E, (---o---) closely resembled the pattern in F 
concentrations (——e—-—-) but peaks and troughs in E; lagged behind F by 2 to 3 hours. 


function, exhibited circadian rhythms that were inverse 
to rhythms in maternal F. In the present studies no 
direct fetal blood measurements were possible but ma- 
ternal plasma unconjugated E; is an index of fetal ad- 
renal function since it is mainly derived from placental 
aromatization of precursors of fetal adrenal origin? 4 
and is not a major product of the enterohepatic circu- 
lation.’ Therefore, results from the present study were 
compatible with the hypothesis that fetal pituitary- 
adrenal function may normally be influenced by ma- 
ternal glucocorticoids. 

The present results demonstrated a peak in E; con- 
centrations between 2230 and 0030 hours and a trough 
between 1000 and 1130 hours. There was considerable 
variation in the time at which peak concentrations oc- 
curred but these usually coincided with troughs in ma- 
ternal cortisol which also varied in patients studied. 
Other less controlled studies with infrequent sampling 
in patients throughout the third trimester of preg- 
nancy have demonstrated smaller but significant dif- 
ferences in E; concentrations with peaks measured at 
2300 to 2400 hours and troughs at 0800 hours.!97?? It 
should be noted that measurements of total serum Es 
may show a different circadian pattern, as reported by 
Townsley and associates. Our results were remark- 
ably similar to those of Goebel and Kuss,? who dem- 
onstrated a 31% change in E; with a peak at 2000 hours 
and a trough at 0800 hours. It has been suggested that 
posture and glucose or meals may influence E; concen- 


trations.” The circadian change in E; in the present 
study occurred in patients at rest. Furthermore, six pa- 
tients were studied from 2000 to 2000 hours the follow- 
ing day and five were studied from 0800 to 0800 hours 
the following day. The patients were ambulatory prior 
to the studies and there was no significant difference in 
the circadian changes observed in either group. We did 
not observe significant changes in E; concentrations fol- 
lowing meals. It is interesting that Hull and associates?? 
reported a decrease in E; concentrations following 
meals and 50 gm glucose loads. However, in our study, 
samples were taken every half hour following each meal 
and we did not observe significant changes in E; con- 
centrations. It is of interest that the most dramatic 
changes measured by Hull and associates were ob- 
served at a time of the day when E; concentrations in 
the present study were rapidly declining toward a 
trough. 

We have reasoned that circadian rhythms in mater- 
nal E; concentrations are an indirect measurement of 
rhythms in fetal pituitary-adrenal function. We cannot 
exclude the possibility that these changes were related 
to alterations in uteroplacental blood flow which might 
influence the secretion of E; into the maternal circula- 
tion. Circadian rhythms in fetal breathing movements 
were measured in these fetuses and reported else- 
where.® There was a prolonged significant increase in 
fetal breathing movements between 0100 and 0700 
hours. It is perhaps significant that these overnight in- 
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Fig. 7. The percentage daily mean of plasma E; concentrations (+SEM) was 18.7% greater at 1230 
hours than at 0030 hours but no significant circadian change was measured in an analysis of uncor- 


rected data. 


creases in fetal breathing activity did not occur until 
2⁄2 hours after the peak in maternal plasma E; concen- 
trations. 

As previously pointed out by Challis and associates;? 
fetal endocrine rhythms have been considered unlikely 
because human infants do not demonstrate circadian 
rhythms in adrenal function for the first one to two 
years of life.? However, if fetal endocrine rhythms are 
passive in response to maternal adrenal activity, fetal 
circadian rhythms might not be inconsistent with ob- 
servations made in newborn infants. 

There was a 41% change over the day in maternal 
plasma E, concentration. The circadian pattern in 
plasma E; closely resembled the pattern of F but peaks 
and troughs in E, lagged behind peaks and troughs in 
F by 2 to 3 hours. There was no circadian rhythm in 
uncorrected E, concentrations over 24-hour observa- 
tion periods and only an 18% change when data were 
normalized with a peak at 1230 hours and a trough at 
0030 hours, which was similar to data reported by 
Townsley and associates.?! The circadian patterns of E, 
and E, were different from the pattern of E;. It has 
been demonstrated by Siiteri and MacDonald? * that 
approximately 90% of E, produced in the fetal- 
placental unit is derived from fetal DHAS and only 
10% originates from maternal DHAS. Conversely, 
DHAS reaching the placenta from the maternal side is 
converted mainly to E; and E; and approximately 5096 
of maternal E, is derived from maternal adrenal 


DHAS.* ® While our study showed that E, concentra- 
tions tended to follow F concentrations by 2 to 3 hours 
and showed a similar circadian variation, E; concentra- 
tions were maintained at more stable levels over 24- 
hour periods. This suggests that greater percentages of 
Es are derived from maternal adrenal precursors in the 
morning and from fetal precursors at night. 

Use of plasma E; concentrations for clinical mea- 
surements of fetoplacental function has been sug- 
gested.” It has been demonstrated by Masson and Wil- 
son? that the coefficient of variation of day-to-day 
measurements is 13.2%. The present study suggests 
the need to standardize the time of day at which 
measurements are made. Furthermore, factors which 
might alter maternal cortisol circadian rhythms such as 
physical or emotional stress, anesthesia, unusual sleep 
patterns, or a shift in maternal day/night activity pat- 
terns might result in significant alterations in plasma E; 
concentrations at any specific hour of the day. These 
data were measured in women at 34 to 35 weeks' gesta- 
tional age. It remains to be seen whether similar pat- 
terns in E; concentrations are measured at other gesta- 
tional ages. 


We wish to thank Dr. P. Harding and Mrs. 
K. Campbell for their interest in this work and Ms. L. 
Carmichael, Mrs. T. Clarke, Ms. G. Dulac, M.-L. Jones, 
L. Manchester, A. MacLennan, C. Morin, D. Miller, 
and J. Workewych for their excellent technical as- 
sistance. 
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Be ready to offer your patients 
the special care they need. 





prepare with these 
timely new books 


A New Book. GYNECOLOGICAL CYTOPATHOLOGY. 
Edited by MatiasJimenez Ayala and Francisco Nogales 
Ortiz: with 14 contributors. Reflecting the work of 16 well- 
known Spanish cytologists, this atlas amply covers 
subjects in gynecological cytology and a review of the 
hormonal, bacteriological, and organic aspects of 
cytodiagnosis. The book visually shows you technique, 
normal cytology through various stages of normal, vaginal 
cytology during inflammation and cytological studies 
during pregnancy. The excellence of the illustrations give 
clear examples of cell differentiation plus a good overview 
of normal and pathological cytology. November, 1978.285 
pages. 569 illustrations including 304 in color. Price 
$36.50. 


New 4th Edition! DIAGNOSIS AND MANAGEMENT OF 
THE FETUS AND NEONATE AT RISK: A Guide for Team 
Care. By S. Gorham Babson, M.D.: Martin L. Pernoll, M.D.: 
and Gerda I.Benda.M.D.Thisfourth editioncontinuesits 
emphasis on the team approach to the identification and 
management of the most common problems of risk for the 
perinate. Expanded coverage includes: 

** management of infants at medium risk 
techniques of feeding preterm infants of varying 
weights and gestations 

** new chapter on multiple pregnancy 
the very low birth weight infant. 

October, 1979. Approx. 432 pages, 98 illustrations. About 
$21.95. 


** 


** 


. 


Call us for more information on these or any other 
fine, Mosby references. Dial toll-free (800) 325-4177, 
extension 10; in Missouri, call collect (314) 872-8370, 
extension 10 during our regular business hours. 

A00054 


A New Book! BREAST-FEEDING: A Guide for the 
Medical Profession. By Ruth A. Lawrence, M.D. 
Emphasizing early bonding through breastfeeding, this 
new book provides practical, clinical information to help 
manage the nursing mother and child from conception 
through complete weaning. Divided into two parts, the 
first section contains basic data on lactation (including 
anatomy, physiology, biochemistry and synthesis of 
human milk). Part II covers overall medical management of 
motherand baby during breastfeeding. A helpful appendix 
is also included. October, 1979. Approx. 344 pages, 92 
illustrations. About $13.95. 

BSP 
Blackwell Scientific Publications 

Mosby is proud to be the exclusive North American 
distributor of these excellent Blackwell Scientific 
Publications: 

A New Book! SPERMATOZOA, ANTIBODIES, AND 
INFERTILITY. Edited by Jack Cohen, D.Sc. and W. F. 
Hendry, Ch.M., F.R.C.S. May, 1979. 224 pages, 35 
illustrations. Price, $27.50. 

New 2nd Edition! HUMAN REPRODUCTIVE 
PHYSIOLOGY. Edited by Rodney P. Shearman. M.D.. 
F.R.C.O.G. October, 1979. Approx. 600 pages, 90 
illustrations. About $58.50. 

ESSENTIALS OF FAMILY PLANNING. By Josephine 
Barnes. 1976. 148 pages, 12 illustrations. Price, $5.95. 
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Articles to appear in early issues 


Laparoscopic sterilization with the spring clip: Instrumentation development and 
current clinical experience 

Jaroslav F. Hulka, M.D., Khairia Omran, M.D., Brian A. Lieberman, M.D., and Alan G. Gordon 
Chapel Hill and Research Triangle Park, North Carolina, and Manchester, England 


The tendency to repeat gestational age and birth weight in successive births 
Leiv S. Bakketeig, Howard J. Hoffman, and Ernest E. Harley 
Trondheim, Norway, and Bethesda, Maryland 


Unbound cortisol in umbilical cord plasma and maternal plasma: A reinvestigation 
J. Predine, L. Merceron, G. Barrier, C. Sureau, and E. Milgrom 
Bicêtre, France 


Rapid assessment of fetal pulmonary maturity 
William Copeland, Jr., M.D. 
Columbus, Ohio 


The effects of betamethasone on fetal development in the rabbit 
M. Ismail Barrada, M.D., Charles H. Blomquist, Ph.D., and Claire Kotts, M.S. 
St. Paul, Minnesota 


Cefamandole therapy of endomyometritis following cesarean section 
Ronald S. Gibbs, M.D., and Robert W. Huff, M.D. 
San Antonio, Texas 


Termination of pregnancy complicated by anencephaly with intra-amniotic prostaglandin F2« 
Martin L. Schwartz, M.D.. Ph.D., and William E. Brenner, M.D. 
Portland, Oregon, and Chapel Hill, North Carolina 


Intrapartum fetal heart rate: Correlation with scalp pH in the preterm fetus 


Bernardino Zanini, M.D., Richard H. Paul, M.D., and James R. Huey, M.D. 
Los Angeles, California 


Preinduction cervical priming with oral prostaglandin E2 
N. H. Lauersen, M.D., F.A.C.O.G., I. A. MacKenzie, M.R.C.O.C., and M. P. Embrey, F.R.C.O.G. 
Oxford, England 
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NUBAIN 


nalbuphine HCI 


ANALGESIA COMPARABLE 
TO MORPHINE 


-10MG NUBAIN IS COMPARABLE TO 
10 MG MORPHINE IN ANALGESIA 
“ONSET OF ACTION IN 2 TO 3 MINUTES LV, 
AND LESS THAN 15 MINUTES I.M.OR S.C. 
-ANALGESIA LASTS FROM 
3 TO 6 HOURS 
„WITH THESE IMPORTANT DIFFERENCES— 
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nalouchine HCl 


DOCUMENTED 
CLINICAL VALUE 


Twenty-seven investigations reported on the benefits of NUBAIN as 
a pre-anesthetic, postoperative or chronic medication in 

a variety of studies involving: m obstetric (during labor) and 
gynecologic patients Iii general surgical patients lii cancer patients 
m cardiac patients Ii orthopedic patients M gastrointestinal patients 


LOW INCIDENCE 
OF SIDE EFFECTS 


In 97 single or cross-over clinical studies involving 9,038 drug 
evaluations, NUBAIN showed a low level of side effects* Specifically, 
compared to morphine and meperidine, NUBAIN caused a lower 
incidence of vomiting. And, compared to Talwin" (pentazocine 
lactate), NUBAIN caused fewer psychotomimettc effects. The 
following bar chart shows the incidence of these side effects among 


the drugs tested? 
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* 5€ 0 05: Statistically significant difference from NUBAIN group 
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LOW POTENTIAL 


FOR ABUSE 


NUBAIN® (nalbuphine HCI) requires no special storage or additional 
paperwork beyond your normal order or prescription. NUBAIN was 
designed to incorporate important molecular features of the antagonist 
NARCAN® (naloxone HCI) and the potent analgesic NUMORPHAN® 
(oxymorphone HCI), resulting in a drug with strong analgesia but limited 


abuse potential. 





LOW RESPIRATORY 
DEPRESSANT EFFECT 


At dosages of 10 mg/70 kg, NUBAIN causes respiratory depression 
comparable to that of morphine. In contrast to morphine, higher doses 
of NUBAIN do not increase respiratory depression appreciably 


(see Precautions). 


Compared to morphine 

NUBAIN offers 

E analgesia comparable to morphine 
in milligram potency, onset, peak, 
duration 


| lower incidence of vomiting 


m lower respiratory depressant effect 
at higher doses 


E less potential for abuse 


E less potential for development of 
tolerance and physical dependence 





Compared to meperidine 

NUBAIN offers 

| analgesia comparable to that of 
meperidine 

| possibly longer duration of action 
(3-6 hrs. vs. 2-4 hrs.) 

E lower incidence of nausea and 
vomiting 

| less potential for abuse 

E less potential for development of 
tolerance and physical dependence 
| fewer side effects were experi- 
enced during labor by mothers in 
obstetrical studies' 





NUBAIN 


nalouohine HCI 


DESCRIPTION 


NUBAIN (nalbuphine hydrochloride) is a synthetic narcotic agonist-antagonist ptem of the 
phenanthrene series. It is chemically related to both the widely used narcotic antagonist, naloxone, and 
the potent narcotic analgesic, oxymorphone. 


NALBUPHINE HYDROCHLORIDE 


()-17-(cyclobutylmethyl) -4, 5a-epoxy = 
morphinan-3, 6a, 14-triol, hydrochloride 


HCI 





Each ml of the injectable aqueous solution of NUBAIN contains 10 mg of nalbuphine hydrochloride. 


ACTIONS 


NUBAIN isa potent analgesic. Its analgesic potency is essentially equivalent to that of morphine on a 
milligram basis. 

Its onset of action occurs within 2 to 3 minutes after intravenous administration, and in less than 15 
minutes following subcutaneous or intramuscular injection. The plasma half-life of nalbuphine is 5 
nous and in clinical studies the duration of analgesic activity has been reported to range from 3 to 6 

ours. 

The narcotic antagonist activity of NUBAIN is one-fourth as potent as nalorphine and 10 times that of 


tazocine. 
pentazocine INDICATIONS 


For the relief of moderate to severe pain. NUBAIN can also be used for preoperative analgesia, as a 
Supplement to surgical anesthesia, and for obstetrical analgesia during labor. 


CONTRAINDICATIONS 
NUBAIN should not be administered to patients who are hypersensitive to it. 


Drug Dependence NUBAINhas been shown to have a low abuse potential which is approximate to 
that of pentazocine. When compared with drugs which are not mixed agonist-antagonists, it has been 
reported that nalbuphine's potential for abuse would be less than that of codeine and propoxyphene. 
Psychological and physical dependence and tolerance may follow the abuse or misuse of nalbuphine 
Therefore, caution should be observed in prescribing it for emotionally unstable patients, or for 
individuals with a history of narcotic abuse. Such patients should be closely supervised when long- 
term therapy is contemplated. 

Care should be taken to avoid increases in dosage or frequency of administration which in 
susceptible individuals might result in physical dependence. 

Abrupt discontinuation of NUBAIN following prolonged use has been followed by symptoms of 
narcotic withdrawal, i.e., abdominal cramps, nausea and vomiting, rhinorrhea, lacrimation, 
restlessness, anxiety, elevated temperature and piloerection. 


Use in Ambulatory Patients | NUBAIN may impair the mental or physical abilities required for the 
performance of potentially dangerous tasks such as driving a car or operating machinery. Therefore, 
NUBAIN should be administered with caution to ambulatory patients who should be warned to avoid 
Such hazards. 


Use in Emergency Procedures Maintain patient under observation until recovered from 
NUBAIN effects that would affect driving or other potentially dangerous tasks 


Use in Children Clinical experience to support administration to patients under 18 years is not 
available at present. 


Use in Pregnancy (other than labor) Safe use of NUBAIN in pregnancy has not been 
established. Although animal reproductive studies have not revealed teratogenic or embryotoxic 
effects, nalbuphine should only be administered to pregnant women when, in the judgement of the 
physician, the potential benefits outweigh the possible hazards. 


Use During Labor and Delivery NUBAIN can produce respiratory depression in the neonate. It 
should be used with caution in women delivering premature infants. 


Head Injury and Increased Intracranial Pressure — The possible respiratory depressant effects 
and the potential of potent analgesics to elevate cerebrospinal fluid pressure (resulting from 
vasodilation following CO, retention) may be markedly exaggerated in the presence of head injury, 
intracranial lesions or a pre-existing increase in intracranial pressure. Furthermore, potent analgesics 
can produce effects which may obscure the clinical course of patients with head injuries. Therefore, 
NUBAIN should be used in these circumstances only when essential, and then should be administered 
with extreme caution 


Interaction With Other Central Nervous System Depressants Although NUBAIN possesses 
narcotic antagonist activity, there is evidence that in nondependent patients it will not antagonize a 
narcotic analgesic administered just before, concurrently, or just after an injection of NUBAIN 


ITCAN CHANGE THE WA 
YOU THINK ABOUT  - 
POTENT ANALGESICS 


PRECAUTIONS 


Impaired Respiration At the usual adult dose of 10 mg/70 kg, NUBAIN causes some respirato 
Gepression approximately equal to that produced by equal doses of morphine. However, in contrast, 
morphine, respiratory depression is not appreciably increased with higher doses of NUBAI 
Respiratory depression induced by NUBAIN can be reversed by NARCAN® (idi hydrochloric 
when indicated. NUBAIN should be administered with caution at low doses to patients with impairt 
respiration (e.g., from other medication, uremia, bronchial asthma, severe infection, cyanosis 
fespiratory obstructions). 


Impaired Renal or Hepatic Function Because NUBAIN is metabolized in the liver and excreti 
by the kidneys, patients with renal or liver dysfunction may overreact to customary doses. Therefore, 
these individuals, NUBAIN should be used with caution and administered in reduced amounts. 


Myocardial Infarction As with all potent analgesics, NUBAIN should be used with cautic 
in patients with myocardial infarction who have nausea or vomiting. 


Biliary Tract Surgery As with all narcotic analgesics, NUBAIN should be used with caution 
patients about to undergo surgery of the biliary tract since it may cause spasm of the sphincter of Odc 


ADVERSE REACTIONS 


The most frequent adverse reaction in 1066 patients treated with NUBAIN is sedation (381, 36% 

Less frequent reactions are: sweaty/clammy (99, i nausea/vomiting (68, 6% 
dizziness/vertigo (58, 5%), dry mouth (44, 4%), and headache (27, 3%). 

Other adverse reactions which may occur (reported incidence of 1% or less) are: 


CNS Effects nervousness, depression, restlessness, crying, euphoria, floating, hostility, unusu 
dreams, confusion, faintness, hallucinations, dysphoria, feeling of heaviness, numbness, tinglini 
unreality. The incidence of psychotomimetic effects, such as unreality, depersonalization, delusion 
dysphoria and hallucinations has been shown to be less than that which occurs with pentazocine. 


Cardiovascular Hypertension, hypotension, bradycardia, tachycardia. 
Gastrointestinal Cramps, dyspepsia, bitter taste. 

Respiration - Depression, dyspnea, asthma. 

Dermatological Itching, burning, urticaria. 

Miscellaneous Speech difficulty, urinary urgency, blurred vision, flushing and warmth. 


DOSAGE AND ADMINISTRATION 


The usual recommended adult dose is 10 mg for a 70 kg individual, administered subcutaneous! 
intramuscularly or intravenously; this dose may be repeated every 3 to 6 hours as necessary. Dosac 
should be adjusted according to the severity of the pain, physical status of the patient, and othe 
medications which the patient may be receiving. (See Interaction with Other Central Nervous Syste! 
Depressants under WARNINGS. ) In non-tolerant individuals, the recommended single maximum dos 
is 20 mg, with a maximum total daily dose of 160 mg. 


Patients Dependent on Narcotics Patients who have been taking narcotics chronically m 
experience withdrawal symptoms upon the administration of NUBAIN. If unduly troublesome, narcot 
withdrawal symptoms can be controlled by the slow intravenous administration of small increments i 
morphine, until relief occurs. If the previous analgesic was morphine, meperidine, codeine, or otht 
narcotic with similar duration of activity, one-fourth of the anticipated dose of NUBAIN can t 
administered initially and the patient observed for signs of withdrawal, i.e., abdominal cramps, nause 
and vomiting, lacrimation, rhinorrhea, anxiety, restlessness, elevation of temperature or piloerection. 
untoward symptoms do not occur, progressively larger doses may be tried at appropriate intervals unl 
the desired level of analgesia is obtained with NUBAIN. 


Management of Overdosage The immediate intravenous administration of NARCAN 
(naloxone hydrochloride) is a specific antidote. Oxygen, intravenous fluids, vasopressors and othe 
supportive measures should be used as indicated. 

The administration of single doses of 72 mg of NUBAIN intramuscularly to eight normal subject 
has been reported to have resulted primarily in symptoms of sleepiness and mild dysphoria. 


HOW SUPPLIED 


NUBAIN® (nalbuphine hydrochloride) injection for intramuscular, subcutaneous, or intravenou 
use (10 mg/ml) is available in: 

NDC 30056-0385 10 mg/ml, 1 ml ampuls (box of 10) 

NDC 30056-0384 10 mg/ml, 2 ml ampuls (box of 10) 

NDC 30056-0386 10 mg/ml, 10 ml vials 

Each ml contains 10 mg nalbuphine hydrochloride, 0.1% sodium chloride, 0.94% sodium citrate 
1.26% cilricacid anhydrous, 0.1% sodium melabisulfite, and 0.2 % of a 9:1 mixture of methylparabe 
and propylparaben as preservative; pH is adjusted with hydrochloric acid. 
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Estrogen-binding proteins in the human 
postmenopausal uterus 
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Two intracellular high-affinity, low-capacity estrogen- -binding proteins, which have the characteristics. 
of receptors, with equilibrium dissociation constants of 10- 1M and 10°°M, have been 
observed in the human uterus. The higher-affinity protein (1 0-'*M) appears to play the main role in 
activating end-organ response to estrogen stimulation. The role of the lower-affinity protein (1073M) 
is uncertain. In a human postmenopausal uterine system without estrogen stimulation, Scatchard 
analysis of uterine cytosol partially purified by ammonium sulfate fractionation and incubated at 4° C 


P4 


for 18 hours revealed only the higher-affinity receptor component (107M). In a postmenopausal 
uterine system with estrogen priming (and in the premenopausal uterus) both the high- and 
low-affinity components were observed. Competition studies indicated that the receptors were 
specific for estradiol. The clinical significance of these findings is adel (AM. J. OBSTET. 


, GYNECOL. 135:799, 1979.) 


AGCORDING TO CURRENT THEORY, the mechanism 
of action of steroid hormones involves the interaction 
between the hormone and its specific intracellular re- 
ceptor. Binding of the steroid and receptor initiates a 
chain of events, ie., activation, translocation, trans- 
cription, and translation, which leads to altered cell 
function and hormone effect.' 

In estrogen target tissues, two populations. of e estro- 
gen-binding proteins (putative receptors) have been 
identified in the human, primates, chickens, and other 
animals. Those two receptors differ in their affinity 
for estradiol as measured by Scatchard analysis by an 
order of magnitude with dissociation constants (Kds) of 
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1070M and 107?M. The higher-affinity component 
(Kd = 10-?M) is recognized as the “classic” estrogen 
receptor while the function of the lower-affinity com- 
ponent (Kd =.10) °M) is less well understood. 

After the presence of two components was noted in 
the uterine cytosol of normally cycling women, work 
was initiated to evaluate the binding properties of uter- 
ine cytosol in postmenopausal women? to evaluate the 
changes occurring in the estrogen-binding proteins 
after prolonged natural estrogen withdrawal. The 
findings and the possible significance of the two com- 
ponents in the reproductive cycle are discussed. 


Material and methods 

Chemicals. [2,4,6,7(N)-3H]Estradiol (98 Ci/mmole) 
was obtained from Amersham-Searle and its purity was 
confirmed by thin-layer chromatography. Nonradio- 
active steroids were purchased from Steraloids, Inc., 
and were of reagent grade. l 

Preparation of uterine material. Uteri were obtained 
from postmenopausal women undergoing elective hys- 
terectomy for uterine prolapse, stress urinary inconti- 
nence, and other nonneoplastic conditions. Tissue 
from five postmenopausal women receiving no estro- 
geh or other hornional therapy was compared to that 
from three women receiving cyclic estrogen therapy 
(two received 1.25 mg every day and one received 
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Fig. 1. Scatchard analysis of ammonium sulfate-fractionated 
“uterine cytosol of postmenopausal women not receiving es- 
trogen therapy, demonstrating a single 
estrogen-binding proteins with a Kd of 107 '"M. 


0.625 mg every day of conjugated equine estrogens). In 
the operating suite the tissue was placed immediately 
upon removal into ari iced saline solution, after which 
all further procedures were performed in a cold room 
at 4? C. | 

The tissue (eridometrium and myometrium) was 
rinsed three times with saline and weighed. The tissue 
was then minced with a scalpel and scissors and sus- 
pended in 4 ml of buffer A (10 mM Tris, 1.5 mM 
ethylenediaminetetraacetic acid, 12 mM thiogl ycerol, 
and 10% glycerol) per gram of tissue and homogenized 
witli 5-second bursts with a Tekmar tissue homoge- 


nizer. The suspension was centrifuged in a General . 


Laboratory centrifuge at 10,000 x g for 10 minutes, 
which yielded a crude nuclear pellet and a supernate. 
Tliis supernate was centrifuged in a Beckman L3-50 
ultracentrifuge at 105,000 x g for 60 minutes to fur- 
nish cytosol as a clear super Paai, The cytosol was 
adjusted toa 30% ammonium sulfate concentration by 
adding saturated ammonium sulfate dropwise over a 
60-minute period. : 

The resulting precipitate was pelleted by centrifuga- 
tion and dissolved in à l ml volume of buffer A per 
gram. Then 200 wl of the fractionated cytosol was 
added to tubes with increasing concentrations of *H— 
estradiol (Es) (0.9 to 18 nM) and to à correspónding set 


of tubes containing a 100-fold excess of diethylstilbes- 


trol (DES). After an 18-hour incubation at 4? C, 0.5 ml 
of dextran-coated charcoal (DCC) solution (0.596 char- 
coal and 0.05% Dextran 70) was added to each tube 


population of 
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Fig. 2. Scatcliard analysis of ammonium sulfate-fractionated 
uterine cytosol from postmenopausal woman receiving estro- 
gen therapy, demonstrating two populations of estrogen- 
binding proteins with Kds of 107'?M and 107?M. The curve 
has been resolved into the separate components by the 
method of Rosenthal. 


w 


and. allowed to intubate for 5 minutes before being 
centrifuged to remove free hormone. The fraction 
containing macromolecular bound hormone was de- 
canted into 10 ml of scintillation cocktail (Scintiverse, 
Fisher) and then counted. Data were analyzed by 
Scatchard plots to assess the binding properties of the 
cytosol.and the dissociation constants were determined. 
When two components were observed they were re- 
solved by the method of Rosenthal. ? To evaluate, the. 
specificity of the binding proteins, aliquots (0.2 ml) of 
cy tosol were incubated over night | with ?H- E, (2.4 nM) 
in the presence of a fiftyfol d molar excess of various 
radioinert steroids (Es, estrone [E;], DES, pr ogesterone 
[P], cortisol [F], testosterone [T], and dihydrotestos- 
teroné [DH T]). The bound counts were separated by 
DCC as described above. 

Steroid binding by plasma proteins. Pooled serum 


samples for steroid-binding studies were obtained by 


collecting blood from normal ovulating women in the 
early follicular phase of the menstrual cycle. Serum was 
fractionated with saturated ammonium sulfate to ob- 
tain separate precipitates with 30% and 50% satura- 
tion. The precipitates were pelleted and dissolved in 
the original volume of buffer A 

In simultaneous T aliquots (0.2 smi of 
serum of.the 50% (NH,)2SO?- percipitate and the 


A 
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30% (NH.4),SO! precipitate preparation were incubated 
overnight with 5H-E, (2.4 nM) in the presence of a 


fiftyfold molar excess of various radioinert steroids (Es, - 


E,, DES, P, F, DHT, and T). Bound counts were de- 
termined by DCC assays. 


Results 


In postmenopausal women receiving no estrogen 
therzpy only one population of estrogen-binding pro- 
teins was observed on Scatchard analysis (Fig. 1). The 
estrogen-binding protéin had a dissociation constant of 
107 *M (1.78 + 0.74 x 107'*M), i.e., that of the higher 
affinity component. 

However, in the postmenopausal women receiving 
cyclic estrogen therapy both populations of binding 
proteins were observed (Fig. 2), the higher-affinity 
compound (Kd = 1.4 + 0.58 x 107'?M) and the low- 
er-affinity component with a Kd of 107?M (1.60 + 
0.89 x 107?M). 

The specificity studies performed on uterine cytosol 
(30% ammonium sulfate fractionation) are shown in 
Fig. 3. The greatest displacement of counts was by Es 
and DES with little displacement by P, F, and the an- 
drogens. These results demonstrate that the method 
specifically evaluates estrogen-binding proteins. 

To ensure that any contaminating serum proteins 
which have a high affinity for estrogen such as sex 
hormone-binding globin (SHBG) were not being mea- 
sured in the cytosol preparations, the specificity of 


3H-E, binding was measured in serum and serum frac- , 


tionated with 50% and 30% concentrations of am- 
monium sulfate. Fig. 4 shows that whereas untreated 
and 50% ammonium sulfate—fractionated serum shows 
high levels of 7H-E, binding, the 30% ammonium sul- 
fate precipitates of serum contain no detectable specific 
estrogen binding. In uterine cytosol there is good dis- 
placement. of counts by DES and little by androgens, 


while in serum the typical SHBG pattern is seen with. 


good displacement by androgens and little displace- 
ment by DES. These studies confirm that the two popu- 
lations of estrogen receptors (10M and 107?M) seen 
in ammonium sulfate—fractionaated uterine cytosol are 
not due to binding to serum contaminants. 


Comment 


The estrogen-binding proteins of the uterine cytosol 
of normally cycling women are composed of two popu- 
lations of receptors that differ in their affinity for E. 
These two populations have been demonstrated in 
other estrogen target tissues and in other species." 
Identification of both populations requires the use of a 
broad concentration range and ?H-E; of high specific 
activity (specific activity = 100 Ci/mmole) In post- 
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Fig. 3. Steroid-binding specificity of uterine cytoplasmic es- 
trogen receptor (30% ammonium sulfate precipitation). Incu- 
bations were carried out for 18 hours with 2.4 nm ?H-Es in the 
presence of a fiftyfold molar excess of unlabeled hormones. 
CON: Control. 


menopausal women not receiving estrogen therapy 
only the higher component (107'?M) was observed. In 
postmenopausal women receiving cyclic estrogen ther- 
apy both the higher- and lower-affinity components 
(107?M) were found. ‘This suggests that prolonged es- 
trogen withdrawal results in a lack of stimulation of 
detectable synthesis of the lower-affinity component. 
The precise timing of the disappearance of the 10 *M 
receptor is unknown; however, both components have 
been observed in perimenopausal women, and the 
lower-affinity component has been absent as early as 2 


' years after menopause. 


The role of the lower-affinity component is, so far, 
unknown. It is not an artifact of endogenous hormone 
interference since such interference would affect the 
Kd in the lower concentration range rather than at 
elevated levels of radioactive hormone. Nor is it felt to 
be.the inactivated form of the higher-affinity recep- 
tor since experiments after temperature or high-salt 
treatment? (which includes 30% ammonium sulfate 
ireatment), which result in estrogen-receptor activa- 
tion, do not convert the lower-affinity component to 
the higher-affinity component.’ Negative cooperative- 
ness could result in a similar Scatchard curve but the 
fact that the lower-affinity component is undetectable 
in the postmenopausal woman is evidence against this. 

Some estrogen-dependent reactions suggest separate 
activation events, such as the short-term response for 
induction of ribonucleic acid polymerase I versus the 
long-term response associated with the induction of ri- 


" bonucleic acid polymerase 1.? Estrogen replacement ` 


therapy in symptomatic postmenopausal women re- 
sults in rapid relief of vasomotor instability, but go- 
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Fig. 4. Steroid-binding specificity of serum-binding proteins in untreated serum, 30% ammonium 
sulfate- precipitated serum, and 50% ammonium sulfate—precipitated serum. Incubations were car- 
ried out for 18 hours with 2.4 nm ?H-E; in the presence of a fiftyfold molar excess of unlabeled 


hormones. 


nadotropin suppression is less rapid and less com- 
plete.* 7 Other age-related differences in hypothalamic 
response to steroids, drugs, and prolactin have been 
described.*- ? 

In steroid-receptor relationships the Kd of the recep- 
tor generally falls well within the physiologic concen- 
tration range of the hormone in the biologic system. It 
can be shown mathematically that the Kd value repre- 
sents the concentration of the hormone when half the 
receptor sites are occupied.'? Therefore, half satura- 
tion of the lower-affinity component would require an 
order-of-magnitude vise in hormone concentration. 
This normally occurs only at the time of the midcycle 
estrogen rise, the time of the luteinizing hormone (LH) 
surge. Thus, one action of the lower-affinity compo- 
nent,may be the means by which the biologic system 
senses and reacts to the elevated midcycle estrogen 
levels. This explanation requires that there be a rela- 
tionship between uterine and central nervous system E; 
receptors. The similarity of the estrogen-receptor 
population in different target tissues has been demon- 
strated in animal systems.'' 

If inadequate estrogen stimulation results in the 
maintenance of only one recepter population (107 ^M) 
that is sensitive to the lower estrogen levels, then a simi- 
lar situation would probably exist in the puberal peri- 
od. From our results in the postmenopausal woman, 
the low prepuberal estrogen levels would not be ex- 


pected to be adequate to stimulate the 107*M compo- 
nent. During pubarche, when estrogen levels are rising 
and induction of the lower-affinity. component is 
occurring, this system would be unable to respond to 
normal estrogen use with a LH surge. Such an occur- 
rence has been described by Apter and associates," 
who also noted that most early menarcheal cycles 
.are anovulatory. Kato and colleagues, ** in work with 
the rat hypothalamic system, described an increase 
in available estrogen binding occurring at puberty, a 
change believed to be associated with a normal mat- 
uration process. 

In conclusion, in the uteri of postmenopausal women 
in whom there has been a period of estrogen with- 
drawal, only one of the two estrogen-binding proteins 
noted in normally cycling premenopausal women or 
those receiving estrogen therapy was found. The ab- 
sence of the other protein is likely secondary to lack of 
adequate estrogen stimulation for synthesis of the pro- 
tein by the uterine cells. The possible significance of the 
lower-affinity component (107?M) has been discussed. 
At present, evaluation of this system is ongoing in our 
laboratory along with work to separate and charac- 
terize each of the receptor components. 

We would like to thank Chris Harris and Jean 
Tucker for their help in preparation of this manuscript 
and the physicians of the Baylor Affiliated Hospitals 
who assisted us in obtaining clinical material. 
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Amniotic fluid phosphatidylglycerol and real-time 


ultrasonic cephalometry 
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The fetal biparietal diameter (BPD) was measured at the time of real-time ultrasound~directed 
amniocentesis in 159 cases and a phospholipid profile was obtained from the amniotic fluid, BPD 
measurements of 9.0, 8.7, and 9.2 cm were then compared with a lecithin/sphingomyelin (L/S) ratio 
greater than or equal to 2.0 for the ability to predict the presence of phosphatidylglycerol (PG) in 
the profile. The data from the diabetic and nondiabetic patients were analyzed separately. The 
results demonstrated that in the presence of a L/S ratio greater than or equal to 2.0 the BPD does 
not aid in the identification of amniotic fluid samples which contain PG in either the diabetic or 
nondiabetic groups. The data also confirmed previous findings that the BPD is not a reliable 
predictor of the L/S ratio. It is concluded that for the detection of PG in amniotic fluid, the use of. 
reai-time ultrasonic cephalometry cannot substitute for the performance of the phospholipid profile. 


(AM. J. OBsTET. GYNECOL. 135:804, 1979.) 


ANALYSIS OF AMNIOTIC FLUID for prediction of 
fetal pulmonary maturity has been performed with 
increasing frequency since the introduction of the 
lecithin-sphingomyelin (L/S) ratio by Gluck and asso- 
ciates.! An L/S ratio of greater than or equal to 2.0 by 
the method of Gluck and associates has been accepted 
as evidence of fetal lung maturity in most laboratories. 
However, various series have been reported showing 
an incidence of respiratory distress syndrome (RDS) 
varying from 396^ ? up to 2896! with mature L/S ratios. 
The recent application of amniotic fluid lung phos- 
pholipid profile analysis has suggested that the risk of 
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neonatal RDS may be eliminated when the acidic phos- 

pholipid phosphatidylglycerol (PG) is present in the 

amniotic fluid as identified by the methods of Hallman ` 
and asoociates? and Golde and Mosley.® Although a 

fetus without identifiable PG in the amniotic fluid may 

not develop RDS, the presence of PG should provide 

added security in the management of high-risk preg- 

nancies. 

Previous studies have shown the correlation between 
ultrasonic cephalometry and the L/S ratio to be in- 
adequate for reliable prediction of a mature L/S ratio 
from the fetal biparietal diameter (BPD).” 8 However, 
the rapidity and relative ease in utilization of real-time 
ultrasonic scanning in comparison to the additional 
time and technical expertise required for the phos- 
pholipid profile analysis have led us to reassess the util- 
ity of ultrasonography in this area. We sought to de- 
termine if the BPD determined by the real-time B-scan 
method of ultrasonic cephalometry correlates well 
enough alone or in conjunction with the L/S ratio to 


. allow prediction of the presence of PG in amniotic 


fluid. 
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Material and methods 


Those patients who had transabdominal amniocen- 
tesis directed by the real-time B-scan method of ultra- 
sonography? and had both the fetal BPD measurement 
recorded at the time of amniocentesis and an amniotic 


„fluid phospholipid profile performed comprised the 


population studied. Ultrasonic scanning was performed 
using a linear-array real-time B scanner (ADR Model 
2130* or Ekolifet) with either a 3.5 or a 5 MHz trans- 
ducer. The data were analyzed for the 159 paired de- 
terminations of the fetal BPD and the amniotic fluid 
lung phospholipid profile which were obtained. from 
the 144 patients with singleton intrauterine pregnan- 
cies judged to be 28 weeks' gestation or greater by best 
estimates. All patients were followed up at the Los 
Angeles County-University of Southern California 
Medical Center. The major indications for amniocen- 
tesis were elective repeat cesarean section and diabetes 
mellitus with a smaller number of patients with other 
complications of pregnancy (Table I). 

Amniotic fluid lipid extraction and two-dimensinal 
chromatographic separation were performed using the 
methods of Gluck and co-workers, as previously de- 
scribed for our laboratory.5 The L/S ratios were mea- 
sured planimetrically and PG identified by its charac- 
teristic spot separation pattern. Data analysis related to 
the presence or absence of PG with no attempt to 
quantitate the amount present. A BPD of greater than 
or equal to 9.0 cm and'an L/S ratio of greater than or 
equal to 2.0 were analyzed separately and together as 
predictors of the presence of PG. In addition, BPD 
measurements of 8.7 and 9.2 cm were tested against an 
L/S ratio greater than or equal to 2.0 in an attempt to 
identify any further improvement in the predictive 
value of the PBD. Statistical analysis was carried out 


using students t test to compare the difference be- 


tween means; the chi-square test and z statistic: were 
used to compare the difference in proportion of the 
predictions. The data for the diabetic and nondiabetic 
groups were analyzed separately. , 


Results 


Of a total of 159 paired determinations of the fetal 
BPD and the amniotic fluid lung phospholipid profile, 
110 determinations were from 104 nondiabetic pa- 
tients and 49:determinations were from 40 diabetic 
patients. 

Nondiabetic patients. In the nondiabetic group 52 
of 110 samples contained PG (47%). The mean gesta- 
tional age at the time of amniocentesis was 36.2 + 3.8 


*Advance Diagnostic Research, Tempe, Arizona. 
TSmith Kline Instruments, Sunnyvale, California. 
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Table I. Indications for amniocentesis 








' Indication No. 
Diabetes mellitus: ` i 49 
Class A 7 
Class B 32 
Class C 5 
Class D 3 
Class F 2 
Elective repeat cesarean section 53 
Rh sensitization 23 
Prematurity with rupture of membranes 7 
Premature labor 8 
Placenta previa 7 
Hypertensive disease . 5 
Nephrotic syndrome 3 
Miscellaneous nA 
Total 159 





Table II. BPD versus PG in the nondiabetic patients 


















"Present (n = 52) | Absent (n = 58) 





«9.0 cm (n = 55) 14 25 41 75 
z:9.0 cm (n = 55) 38 69 17 31 


weeks (range 28 to 43 weeks). The mean BPD was 


8.7 + 0.8 cm (range 6.1 to 9.8 cm) and the mean L/S 


ratio was 2.6 + 1.5. (range 0.6 to 7.8). 

A BPD of greater than or equal to 9.0 cm was present 
in 55 of the 110 determinations and associated with 
amniotic fluid samples containing PG in 38 of the 55 
paired determinations (69%). With a BPD less than 9.0 ` 
cm, 14 of 55 samples contained PG (25%) (Table 11). Of 
110 determinations there were 46 cases (42%) in which 
both the BPD was greater than or equal to 9.0 cm and 
the L/S ratio was greater than or equal to 2.0, and in 36 


| of these (78%) the amniotic, fuid contained PG. The 


BPD was less than 9.0 cm and the L/S ratio less than 2.0 
in 35 cases, none of which were associated with fluid 
containing PG (Table III). However, irrespective of the 
BPD, in the 66 cases in which the L/S ratio was greater 
than or equal to 2.0, 50 of the associated fluid samples 
contained PG (76%). Only two of the 44 fluid samples 
with an L/S ratio less than 2.0 contained detectable PG 
in this group (Table TV). Although an L/S ratio greater 
than or equal to 2.0 predicted a greater proportion of 


. fluid samples containing PG than a BPD of greater 


than or equal to 9.0 cm, the difference did not reach 
statistical significance. When a BPD of greater than or 
equal to 9.0 cm was combined with a L/S ratio of 
greater than or equal to 2.0, the proportion of fluids 
containing PG was not statistically different from the 
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Table II. BPD combined with L/S ratio versus PG 
in the nondiabetic patients 










Present (n = 52) | Absent (n = 58) 
BPD and LIS ratio 


BPD <9.0 and L/S . 0 0. 35 > 100. 
ratio < 2.0 (n = 35) $ x 

BPD =9.0 or L/S 16 55 13 45 
ratio = 2.0 (n = 29) 


BPD =9.0 and L/S: 36 78 10 22 
ratio = 2.0 (n = 46) i 





Table IV. L/S ratio versus PGi in the nondiabetic 
patients 













Present (n = 52) | Absent (n = 58) 


LIS ratio 


<20in=44) 2 5 42 95 
z:9.0 (n = 66) 50 76 16° 934 





Table V. BPD versus PG in the diabetic patients 


Present (n — 23) 


Absent (n = 26) 





«9.0 (n = 21) 1 59 10 — . 48. 
29.0 (n = 28) 12 43 16 ' 57 





proportion predicted by use of an L/S ratio of greater 
than or equal to 2.0 alone. 


A BPD of greater than or equal to 8.7 cm was pre esent - 


in 66 cases and a BPD greater than or equal to 9.2 cm in 
32 cases, and they were associated with fluid containing 
PG in 68% and 64% respectively, of paired determina- 
tions. A BPD of greater than or equal to 8.7 cm and an 
L/S of greater than or equal to 2.0 were present in 54 
cases and in 43 of these the fluid contained PG (79%). 
A BPD greater than or equal to 0.9 cm and a L/S ratio 
greater than or equal to 2.0 were present in 32 cases, 23 
of which were associated with fluid containing PG 
(7296). For predicting the presence of PG, none of tlie 
variations utilizing the BPD produced : results which 
statistically improved upon the predictive value of the 
L/S ratio alone. 

Diabetic patients. The diabetic patients were classi- 
fied according to the White classification. In this group, 
seven paired determinations of fetal BPD and the am- 
niotic fluid lung phospholipid profile were from seven 
patients with Class A diabetes, 32 determinations were 
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Table VI. BPD combined with L/S ratio versus PG 
in the diabetic patients 





BPD and LIS ratio 





BPD « 9.0 and L/S” 
ratio < 9.0 (n = 4) 


BPD = 9.0 or L/S ll 4 14 56 
ratio = 2.0 (n = 25) 


BPD z 9.0 and L/S 12 60 8 40 
ratio = 2.0 (n = 20) E 





Table VII. L/S ratio versus PG in the diabetic patients 







Present (n = 23) Absent (n = 26) 
ae ee % 


<2.0(n=12) - ' 0 | 12 . 100 
=2.0 (n = 37) m 62 14 38 


LIS ratio 





from 24 patients with Class B, and 10 determinations 
were from nine patients with Classes C through F 


. Twenty-three of the 49 amniotic fluid samples: con- 


tained PG (47%). The mean gestational age at the time 
of amniocentesis was 37.2 + 1.33 weeks (range 33 to 41 
weeks). The mean BPD was 9.0 + 0.3 cm (range 8.2.to 
9.7 cm) and the mean L/S ratio, 2.7 + 1.2 (range 0.7 to 
5.7). The proportion of samples containing PG in the 
diabetic and nondiabetic groups was identical and the 
mean: L/S ratio of the two groups was not statistically 
different. However, in the diabetic group the mean 
gestational age was greater (p < 0.025) and the mean 
BPD was significantly larger than that of the nondia- 


' betic group (p < 0.001). 


A BPD of greater than or equal to 9. 0 cm was present 
in 28 of 49 determinations (57%), and 12 of the 28 
associated amniotic fluid samples contained PG (43%). 
However, in the 21 cases in which the BPD was less 
than 9.0 cm, 11 fluid samples contained PG (5290) 
(Table V). A BPD of greater than or equal to 9.0 cm 
and a L/S ratio greater than or equal to 2.0 were pres- 


„ent in 20 cases, 12 of which (60%) were associated: with 


PG in the amniotic fluid (Table VI). Overall, a L/S ratio 
of greater than or equal to 2 was present in 37 cases 
(75%) and 23 of the 37 fluid samples contained PG 
(62%). In this series none of the samples from diabetic 
patients had detectable-PG when the L/S ratio was less 
than 2.0 (Table VII). A BPD of greater than or equal to 
9.0 cm was a poorer predictor of the presence of PG in 
the diabetic patients than in the nondiabetic group 


(p < 0.05). However, there was no significant differ- . 


. 


. 
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ence between the diabetic and nondiabetic groups in 
the ability ofan L/S ratio greater than or equal to 2.0 to 
predict the presence of PG. 

A BPD of greater than or equal to 8.7 cm was present 
in 42 of the 49 paired determinations in the diabetic 
groups and 19 of the 42 were associated with fluid con- 
taining PG (45%). Of the 30 patients with both a BPD 
greater than or equal to 8.7 cm and a L/S ratio greater 
than or equal to 2.0, 19 fluid samples contained PG 
(63%). A BPD of greater than or equal to 9. 9 cm was 
present in 18 cases and seven of the associated fluid 
samples contained PG (39%). In 12 cases the BPD was 
greater than or equal to 9.2 cm and the L/S ratio 
greater than or equa] to 2.0, and seven of these fluid 
samples contained PG (5890). Again, for predicting the 
presence of PG, none of the variations utilizing the 


BPD “produced results which statistically improved: 


upon the predictive value of the L/S ratio alone. 


Comment 


One of the major continuing problems in obstetrics is 
prematurity and the accompanying hazard of RDS. 
Amniotic fluid analysis for determination of the L/S 
ratio has proved in recent years to be a major tool for 
the assessment of the fetus at risk and for prevention of 
iatrogenic RDS. The occurnence of RDS with a mature 
L/S ratio is a relatively raré but accepted event in most 
institutions, the actual frequency of which varies de- 
pending upon the reporting institution and coincident 
perinatal events.» ^ 1° The introduction of the lung 
phospholipid profile has provided yet another promis- 
ing tool for evaluating fetal lung maturity. Preliminary 
data reported from our laboratory have indicated 
greater specificity for identifying the functionally ma- 
ture fetus when PG is detected by the lung phos- 
pholipid profile than when the L/S ratio alone is used.* 

In this study we sought to deterine if other indices 
might correlate sufficiently well with the presence of 


PG in the lung phospholipid profile to be of use in _ 


institutions currently lacking the capability to perform 
a complete profile. The data obtained in this study 
show that one parameter of fetal somatic growth, the 
BPD, as measured by real-time ultrasonography ‘does 
not aid in the prediction of the presence of PG in the 
amniotic fluid. Though we attempted to improve the 
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“usefulness of the BPD by testing BPD values of 8.7 and 


9.2 cm, as well as 9.0 cm, in no instance did the use of 


the BPD improve significantly over the L/S ratio alone 


in predicting the presence of PG. 

These data also allowed us to analyze the value of the 
BPD asa predictor of the L/S ratio in our population. 
In the nondiabetic group, when we used a BPD of 
greater than or equal to 9.0 cm as a predictor of L/S 
ratio of greater than or equal to 2, the correct predic- 
tion was made in 81 of 110 cases (74%) with false nega- 
tive and false positive rates of 18% and 8%; respec- 
tively. In the diabetic group, with the same criteria a 
correct prediction was made in 4996, with a false nega- 
tive rate of 3596 and a false positive rate of 16%. These 
results are similar to those in previously published stud- 
ies by Goldstein and associates’ and Spellacy and asso- 
ciates,* with the possible exception of a lower predict- 
ability in our diabetic patients. Differences in results 
between our diabetic and nondiabetic populations must 
be interpreted with caution as there is considerable dif- 
ference iri the gestational timing of ‘amniocentesis in 
the two groups. Patients with Class B through Class F 
diabetes had amniocentesis performed at 37 weeks’ 
gestation whenever possible in order to plan delivery, 
while the timing in the nondiabetic group varied with 
specific patient indications arid gestational complica- 
tions. This partially explains the mean gestational age 
differences in the two groups. However, the significant 
difference in BPD between the two groups is probably 
related not only to the gestational age but also to the 
larger ‘BPD found in diabetic pregnancies beyond 37 
weeks. !! 

In summary, these data confirm the previous find- 
ings of a large error in attempting to predict mature 
L/S ratios based on BPDs. Further, once the L/S rátio 
has been determined, no additional information re- 
garding the presence of: PG accrues from determining 
the BPD. Finally, from these results it is concluded that 
for the detection of PG, real-time ultrasonic cepha- 
lometry cannot substitute for the performance of a 
complete lung phospholipid profile. We anticipate that 
the lung phospholipid profile will prove to be a valu- 
able and possibly essential technique in institutions car- 
ing for patients with high-risk pregnancies. 
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Metabolism of progesterone by placentas from several 


mammalian species in vitro 


JUAN C. DIAZ-ZAGOYA, M.D.* 
WALTER G. WIEST, Pu.D. 
FERNANDO ARIAS, M.D., P.D., F.A.C.O.G. 


St. Louis, Missouri 


20a-Hydroxysteroid oxidoreductase (20a-HSDH) activity and 20a-dihydroprogesterone concentration 
(20a-DHP) reach peak values in the human placenta after vaginal delivery. To determine if these 
findings are unique to the human, we measured 20a-HSDH activity as well as endogenous 
progesterone (P) and 20a-DHP concentration in the soluble supernatant fraction of placental tissues 
obtained from rodents (rat, rabbit, guinea pig), ungulates (horse, zebra, giraffe, cow), and primates 
(Squirrel monkey, orangutan, man). P concentration was very low in rodents (mean 0.60 ng/mg 
protein), increased slightly in ungulates (mean 2.89 ng/mg protein), and reached a maximum value 
in the human (34.43 ng/mg protein). 20a-DHP concentration had a strong positive correlation 

(r =0.93) with P tissue content; it was low in rodents (mean 0.21 ng/mg protein), increased slightly 
in ungulates (mean 0.79 ng/mg protein), and reached a maximum value in the human (39.53 ng/mg 


protein). 20a-HSDH activity, however, had a poor correlation with 23a-DHP tissue concentrations: 
Its lowest value was in the guinea pig (9.34 pmole/mg protein/hour) and the highest was in the 
horse (3.19 nmole/mg protein/hour). These results indicate that a high level of activity of the P to 
20a-DHP pathway with significant tissue accumulation of 20a-DHP is unique to the human placenta 
and reinforce the possibility of its causing in situ P withdrawal as a jart of the overall mechanism of 
human parturition. (AM. J. OBsTET. GYNECOL. 135:809, 1979.) i l 


THE ACTIVITY of 20a-hydroxysteroid oxidoreductase 


(20a-HSDH) and the tissue concentration of 20a- . 


dihydroprogesterone (20a-DHP) reach peak values in 
the normal human placenta after labor and vaginal de- 
livery.’ This increased catabolism of progesterone (P) 
into 20a-DHP may cause in situ withdrawal of P and be 
a contributory factor in the initiation and continuation 
of human labor. To determine if these findings are 
unique to the human we have measured 20-HSDH ac- 
tivity and endogenous P and 20a-DHP concentrations 
in placental tissues obtained from rodents (rat, rabbit, 
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guinea pig), ungulates (horse, cow, zebra, giraffe), and 
primates (squirrel monkey, orangutan, man). 


Material and methods 


Radioactive compounds. The following compounds 
were obtained from New England Nuclear: 4-"C-P 
(Specific activity 55.7 mCi/mmole), 4-*C-pregnenolone 
(specific activity 55.7 mCi/mmole), 1,2-°H(N)pregn-4- 
en-3-or.e-20a-ol (specific activity 55.7 Ci/mmole), and 
1,2-?H(N)P (specific activity 57.4 Ci/mmole). 

Reference steroids. Pregnenolone was obtained from 
Sigma Chemical Co. Pregn-4-en-8-one-20a-o] and 
pregn-4-ene-3-20-dione were obtained from Steraloids. 

Tissue preparation. The placentas were obtained 
immediately after labor and vaginal delivery with the 
exception of the squirrel monkey placenta which was 
obtained by cesarean section. The tissue was kept fro- 
zen until it was homogenized in 0.25M sucrose and the 
subcellular fractions were obtained as previously de- 
scribed.' The number of placentas of each species stud- 
ied ranged from one to five. The protein content of 
each subcellular fraction was determined with Folin 
phenol reagent.? 
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Fig. 1. Radioactivity profile of thin-layer chromatograms (n-hexane: ethyl acetate (3:1, v:v) of the 
petroleum ether extracts from incubations of "C-P with 100,000 x g placental supernatant from the 
human, squirrel monkey, orangutan, cow, zebra, giraffe, rabbit, rat, and guinea pig. 


Incubations. The incubations were carried out in 20 
mi glass vials, at 37° C, for 1 hour. Each vial contained 1 
ml of 110,000 xg supernatant, 10 umole reduced nico- 
tinamide adenine dinucleotide phosphate, (NADPH), 1 
mCi (20 nmole) of 4-"C-P, and 2 ml of 4 mM magne- 
sium chloride and 40 mM nicotinamide in 0.05M 
phosphate buffer, pH 7.4. The supernatant was re- 
placed by phosphate buffer with 0.25M sucrose in con- 
trol incubations carried out simultaneously. 

Extraction, purification, and identification of ra- 
dioactive compounds. The enzyme reactions were 
stopped by the addition of 5 volumes of petroleum 
ether to the incubation mixture. The aqueous and or- 
ganic phases were separated by centrifugation, fol- 
lowed by freezing of the aqueous phase and aspiration 
of the organic extract. After two more extractions with 


. 


petroleum ether (recovery 98.93%) the combined ex- 
tracts were evaporated to dryness and redissolved in 5 
ml of absolute ethanol. Measured aliquots (25 ul) of 
organic extracts plus pure carriers were placed on silica 
gel thin-layer chromatography (TLC) plates (Eastman 
Chromagram, 100 mw thick) and developed using 
n-hexane:ethyl acetate (3:1, v:v). The steroids were 
visualized with light or with I, vapors and scraped into 
scintillation vials for determination of radioactivity.! 
For radioactivity scanning of the chromatograms the 
TLC plates were divided in 5 mm strips and each strip 
was scraped into a scintillation vial. Radioactivity was 
measured in a Beckman LS-330 liquid-scintillation 
counter and quenching was estimated with the use of 
internal standards. 

The radioactivity associated with 20a-DHP was com- 
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Table I. 20a-HSDH activity (pH 7.4) and endogenous P and 20a-DHP concentrations in the soluble 
supernatant of placentas from several mammalian species 























20a-HSDH activity 


Species* (pmole/mg proteinlhour) 
Primates: 
Human (5) 1,277.19 
Squirrel monkey (1) 57.10 
Orangutan (1) 55.26 
Ungulates: 
Horse (4) 3,194.43 
Zebra (1) 797.10 
Cow (5) 1,261.09 
Giraffe (1) i 674.34 
` Rodents: j 
Rabbit (5). 239.18 
Rat (5) 24.69 
Guinea pig (5) 9.34 


Endogenous P concentration 


(ng/mg protein) 











Endogenous 20a-DHP concentration 
(ng/mg protein) 


34.48 . 30.81 


3.42 : 0.28 
19.87 3.08 
4.50 0.81 
4.25 1.01 
1.77 0.78 
1.04 0.60 
0.46 0.31 
0.61 0.81 
0.71 0.17 








*Numbers in parentheses indicate the numbers of placentas studied from each species. 


puted and expressed as a fraction of the total radioac- 
tivity recovered. To calculate the enzymatic conversion 
rate (20a-HSDH activity) endogenous tissue P concen- 
tration was taken into consideration by using the fol- 
lowing formula: 


Fractional conversion to 20a-DHP x pmoles total P _ 
mg protein l 


pmoles 20e-DHP/mg protein/hour. 


The criteria for the identification of metabolites 
were: (1) comigration with authentic material in three 
different TLC solvent systems (n-hexane: ethyl acetate 
(3:1, viv), n-heptane: ethyl acetate (5:3, v:v), and 
benzene:acetone (4:1, v:v); (2) derivative formation 


‘(acetylation and oxidation), and (3) recrystallization 


with standard to a constant specific activity. 
Determination of endogenous placental P and 20a- 
DHP concentrations. The 110,000 x g supernatant 
fractions were extracted three times with 10 volumes of 
petroleum ether. Recovery was evaluated by the addi- 
tion of either 13,000 dpm of radiolabeled P or 10,000. 
dpm of radiolabeled 20a-DHP as an internal standard. 
P and 20a-DHP concentrations in the petroleum ether 
extracts were determined by radioimmunoassay using 
antibodies which showed 1% or less cross-reactivity 
with other steroids.» ? The intra-assay coefficient of 
variation of the P and 20a-DHP assays was less than 
5%. Interassay variations were 14.5% and 10.7%, re- 
spectively. , 


Results 


20a-HSDH. The thin-layer chromatogranr radioac- 
tivity profile of the organic extracts obtained after 
incubation with radiolabeled P, at pH 7.4, of the 
110,000 X g supernatant from placentas of several 


Table II. 20a-HSDH activity* at different pH 
values in placental supernatants from three 
different species 





pH Human Rat Zebra 
4.5 — 454 293 
5.5 160 525 246 
6.5 144 199 198 
14 100 100 100 
8.4 85 71 62 


*The enzyme activity at pH 7.4 was given a value of 100. 
The results obtained at other pH values are expressed in re- 
Jation te this value. 


animal species is shown in Fig. 1. Except for the giraffe 
the large majority of the radioactivity recovered after 
incubation corresponded to unchanged P or to 20a- 
DHP. In the case of the giraffe placenta, some of the 
radioactivity found after incubation was associated with 
P and 20a-DHP but the predominant products corre- 
sponded to other compounds that were not identified. 

There was a wide variation in 20a-HSDH activity, 
with the lowest value corresponding to the guinea pig 
(0.59 nmole/hour) and the highest one corresponding 
to the human placenta (52.11 nmole/hour) when the 
activity was expressed per gram of fresh tissue. When 
the enzyme activity was expressed per miligram of pro- 
tein in the placental supernatant (Table I) the lowest 
value was again found in the guinea pig (9.34 pmole/ 


' hour), but the highest corresponded to the horse pla- 


centa (3.19 nmole/hour). This latter value may be an 
underestimate since it depends on the cytosol protein 
concentration. 

In looking at the different mammalian subgroups 
studied it is apparent that 20a-HSDH activity is very 
low in rodents, is higher and relatively similar in ungu- 
lates, and follows a peculiar distribution in primates, 
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with the human placenta showing remarkably higher 
activity than the orangutan and the squirrel monkey 
placentas. 

20a-HSDH activity shows a trend toward increased 
values with incubations at a pH lower than 7.4 (Table 
II). This pH effect was more marked in the rat and 
zebra than in any other of the placentas studied. 


P and 20a-DHP tissue concentrations. Human pla- - 


centa was unique among all species studied with respect 
to its concentration of P and especially of 20a-DHP. As 
shown in Table I, tissue P and 20a-DHP concentrations 
were very low in rodents, slightly higher in ungulates 
and nonhuman primates, and uniquely abundant in 
the human placenta. 

There was no correlation between 20a-DHP tissue 


content and 20o- HSDH activity. In fact, placentas from 


the horse, zebra, and cow which had in vitro enzyme 
activity similar to that found in the human had a much 
lower 20a-DHP content. In contrast, the orangutan 
placerita had a lower in vitro 20a-HSDH activity and 
contained a larger amount of 20a-DHP than placentas 
from ungulated animals. There was a positive correla- 
tion (r = 0.93) between 20a-DHP and P concentra- 
tions: In all species where P was less than 5 ng/mg 
protein the 20a-DHP content was very low (less than 1 
ng/mg protein); when P increased to 19.8 ng/mg pro- 
tein (orangutan), 20a-DHP also increased to 3 ng/mg 
protein; and in the human tissue, in which the endoge- 
nous P concentration was highest, 20a-DHP also 
reached its highest value. 


Comment 


The results of this investigation indicate that the pla- 
cental 110,000 x g supernatant fraction from all spe- 
cies studied has the capacity to effect the transforma- 
tion of P inte 20a-DHP. The synthesis of 20a-DHP by 
placental incubates from cow,’ horse,’ orangutan,’ and 
man* ? has been previously reported. However, our 
finding of a very small amount of 20e-HSDH activity in 
rat and squirrel monkey placentas is at variance with 
previous reports in the literature. !! Possibly the rea- 
son for the difference in results is given by the use in 


this investigation of the 110,000 x g supernatant in-. 


stead of the 800 X g fraction used by the investigators 
reporting absence of.20a-HSDH activity. Not only is 
the soluble supernatant the subcellular fraction with 
the most abundant NADPH-dependent 20a-HSDH 
activity,! but also the absence of other organelle-bound, 
steroid-interconverting enzymes in the 100,000 x g 
fraction diminishes in vitro competition for P as sub- 
strate and thus allows detection of even very small 
levels of 20a-dehydrogenase activity. The exclusion of 
membrane-bound enzymes from the 110,000 x g su- 
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pernatant also explains the absence of identifiable 
amounts of 68, 38, 58, and 5a derivatives in the petro- 
leum ether extracts of the incubation mixtures. 
There was a wide variation in 20a-HSDH activity 
among the species studied aüd it seems that animals in 


: which the corpus luteum is a significant site of P pro- 
. ductión at the end of gestation (rodents and monkeys) 
' have low levels of placental enzyme activity, while ani- 


mals in which the placenta is responsible for most of 
the P production near term (ungulates and humans) 
have high levels of enzyme activity. This finding sug- 
gests that tissue capacity for P production and P degra- 
dation via 20a-DHP are characteristics closely linked. 

It is of interest that in the majority of cases tissue 
20a-DHP concentration did not correlate with 20a- 
HSDH activity. Human placental tissue did show one 
of the highest enzyme-activity values and the highest 
20a-DHP content among the species studied. The lack 
of correlation between 20a-DHP concentration and 
20a-HSDH activity in other species may be the result of 
the conditions of the assays which were carried out at a 
physiologic rather than an optimal pH, to species dif- 
ferences in the intracellular distribution of the enzyme, 
or, in the case of the giraffe, to a rapid transformation 
of 20a-DHP into other products which were not iden- 
tified. 

In some of the studied species (rabbit, rat, cow, 
mare), initiation of labor is preceded by a decrease in 
maternal plasma P concentration, while in others, 
(guinea, pig, squirrel monkey, human) there is not satis- 
factory evidence to support a fall in maternal plasma P 
concentration as a necessary prerequisite to the onset 
of parturition,” =" The possibility of in situ P with- 
drawal with little or no change in peripheral P levels 
has been raised'* ? as a possible explanation for the 


„onset of human parturition in the absence of a fall in 


peripheral progesterone levels. In support of this pos- 
sibility previous results from this laboratory! have indi- 
cated the existence of a higher level of 20a-HSDH ac- 
tivity and a higher 20a-DHP concentration in normal 
human plácentas obtained after labor and vaginal de- 
livery when compared with placentas obtained before 
the onset of parturition. The present study suggests 
that a high level of activity of the P to 20e-DHP path- 
way with tissue accumulation of 20a-DHP is charac- 
teristic of the term human placenta and reinforces the 
possibility that this mechanism causes in situ P with- 
drawal as a part of the overall mechanism of human 
parturition. 

We wish to acknowledge the assistance of Drs. 
William Boever and Dan W. Knox, from the St. Louis 
Zoo, in obtaining some of the placentas used in this 
study. 
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The role of anaerobic bacteria in 
postpartum endomyometritis 


LAWRENCE D. PLATT, M.D.. 
M. LYNN YONEKURA, M.D.* 
WILLIAM J. LEDGER, M.D.** 
Los Angeles, California l 


To evaluate the role of anaerobic bacteria in postpartum endomyometritis, intravenous 

metronidazole was used as the sole initial therapy in 25 women with clinical signs of infection. This 
agent has not been shown to have activity against aerobic pathogens in soft tissue pelvic infections. 
A clinical cure'was obtained in 21 of 25 (84%) with oral metronidazole utilized after the patient had 


, been afebrile for at least 24 hours. The mean fever index of the 21 successfully treated women was 


35.9 degree hours with a SD of +30 hours. The four patients with treatment failure required 
alternate antibiotics and the mean fever index of these patients was 138.0 degree hours. 
Transcervical endometrial cultures were obtained prior to therapy in 24 women. Anaerobes were 
recovered in every instance with a total of 67 isolates, a mean of 2. 8 per patinet. The most common 
isolates were peptococcus and Bacteroides species. A culdocentesis was performed concurrently i in 
23 women. Anaerobes were recovered in 20 (87%) with a total of 55 isolates. The most frequent 
isolates were peptococcus and Bacteroides fragilis. In 23 women in whom paired transcervical 
“endometrial and cul-de-sac cultures were obtained, at least one common organism was isolated in 
18 (7895). ‘Both the successful clinical response to metronidazole and the paired culture results 
suggest that anaerobic organisms have an ‘important role in endomyometritis following vaginal 


eee (AM. J: OBSTET. GYNECOL. 135: EM, 1979.) 


THE EXACT ROLE of anaerboic organisms in in- 
fections of the female genital tract is unknown. There 
are a number of evaluations to suggest that these 
agents have more significance, than realized in the past. 
Improved clinical microbiologic techniques have in- 
creased the recovery of these organisms: from sites of 
infection as well as from bloodstr eam isolates. An ani- 
mal model of intra-abdominal infection has shown that 
anaerobes are most important in the formation of 
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intra-abdominal abscess.' Finally, a number of recent 
clinical siudies indicated these organisms have sig- 
nificance for the obstetrician- gynecologist."7* All of the 
dinical studies suffer from the concomitant use of 
chemotherapeutic agents effective against aerobes and 
the difficulties of differentiating normal mucosal flora 
contamination from recovery of pathogens from geni- 
tal tract sites. 

The current study was carried out to clarify further 
the role of anaerobic organisms in patients with a 
specific soft tissue genital tract infection, postpartum 
endomyometritis. In addition we sought to evaluate the 
effectiveness of metronidazole and systemic chemo- 
therapeutic agents with no in vitro activity against 
aerobes in the treatment of this entity. Successful ther- 
apy, with metronidazole should further delineate the 
significance of anaerobes in patients with postpartum 
Sndemyomemis |: 


Material and methods 


Twenty-five women with clinical evidence of post- 
partum endomyometritis were treated with metroni- 
dazole. AII patients were delivered vaginally, and when 
they were evaluated for postpartum fevers, all were 
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Table I. Endometrial culture: Anaerobic isolates 





Gram-positive bacteria: 


Peptococcus, ` EE V 
Non-spore-formirig bacilli : 10 
Peptostreptococcus i 7 
Clostridium perfringens 4 

Gram-negative bacteria: ; 

' Bacteroides species ` 16 
Bacteroides fragilis B UJ 
Veillonella it i 2 
Bacteroides melaninogenicus l 
Fusobacteriuri : 1 


found to have üterine tenderness, foul-smelling lochia, 
and no clinical evidence of infection elsewhere. In- 
formed consent was obtained from all patients prior to: 
treatment. with metronidazole. Patients with a.known 
allergy to metronidazole ór who were breast-feeding 
were excluded from the stüdy. * 

A standard microbiologic workup was perfor ea in 
all patients. Urine and blood cultures were obtained 
prior to therapy. In.addition to the traditional trans: 


“cervical endometrial culture, a needle puncture of the 


posterior cul-de-sac was performed after preparation 
of the vagina with an iodine solution. The endometrial 
cultures were obtained directly with swabs, and no 
sheathed system was employed to lessen the problem of 
surface contamination. These endometrial specimens 
were immediately plated on a sheep blood agar plate, a 
sheep blood agar plate with vancomycin ahd kanamy-' 
cin added, and thioglycollate broth. Since minimal ma- 


- teria. was-usually obtained from: the needle culdocen- 


tesis, the specimen was first plated on both blood agar 
plates and then inoculated into the thioglycollate broth 
with bactofildes: Both sets of plates and broth tubes 
were placed in an anaerobic jar.that was activated and 
then incubated for further evaluation in the labora- 
tory.? The initial identification of anaérobes was básed' 
upon colony characteristics, microscopic- morphology, 
and response to antibiotic disks as reported by Sutter 


and Finegold.5 All anaerobic isolates were shipped toa | 


reference laboratory for confirmation of these tentative 
identifications by gas chromatography as well as tube- 
dilution evaluation of susceptibility to metronidazole. 
After tlie initial evaluation and cultures had been 
obtained, the patients were treated with a standard reg- 
imen. They were given an initial dose of 13.6 mg/kg i in 
100 ml of dextrose and water over a 1-hour interval. 
Since this intravenous form was irritating, to veins be- 
cause of its acidity, the solution was buffered with 1 mg 
of sodium bicarbonate for every 100 mg of metronida- , 


zole. Following the loading dose, the patients were ` 


given a dosage of 1.43 man hour in 100 ml of saline- -glu- 


} 
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` Table IL. Culdoceniesis-culture: Anaerobic isolates 





: Gram-positive bacteria: 


: Peptococcus ' : 15 
Non-spore- forming bacilli 10 
Peptostreptocóccus E 6 
Clostridium perfringens 3 
Clostridium species ol 
Gram-negative bacteria: | : 
Bacteroides fragilis 10 
' - Bacteroides species | 7 n 
l Veillonella 2 
Fusobacterium : 1 


cose infusion. When the patients had beeii afebrile for 
24 hours or more, they were switched, to oral met- 
ronidazole, 250 mg every 6 hours, to coniplete a treat 
ment course of 10 days. All’ patients had blood count 


_and blood chemistry determinations prior to therapy 


and during treatment. Patients who remained febrile 
were treated with alternative antibiotics that were active 


‘against aerobés. as well as anaerobes. Thé -patient’s 


temperature record was used to compute a fever index 
in degree hours as previously described.’ A repeat en- 
dometrial culture was obtained at the end of the 10-day 
treatment period. 


Results i , 
f Microbiology. Anaerobic culturés were performed 
on all patients treated with metronidazole. Sixty-seyen 
anaerobic isolates were obtained from the endometrial 
cultures of 24 women, a mean of 2.8 isolates per patient 


(Table I). The culdocentesis yielded similar findings. In 
20 of the.23 women in whom this sample was obtained, 


55 anaerobic isolates were found, a mean of 2.75 per 
patient (Table IT). 

Paired tr anscervical endonietrial and culdocentesis 
cultures were obtained in 23 patients. There was at. 
least one common anaerobic isolate in 18 (73%) of the 
patients, and in 12 (52%) two common isolates were 
obtained from each culture site. There were only two 
patients in whom no anaerobes were obtained from the 


culdocentesis culture when it was isolated from the en- 
. dometrial culture. 


Clinical results. -Of the 25 postpartum patients 
treated with intravenous metr onidazole; 21 were clas- 


` sified as clinically cured and required no other therapy. 


There were four treatment failures. The clinical re- 
sponse to metronidazole therapy was evaluated by the 
use of the fever index. The visual presentation of the 


‘population of women who résporided or failed is noted 
in Fig. 1. 


The four therapeutic failures were evaluated in de- 
tail. Two of the patients had organisms recovered that 
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Fig. 1. Fever index. 


were not susceptible to metronidazole. One patient had 
enterococcus recovered from an endocervical smear 


and she became afebrile when ampicillin was added to` 


the regimen. Another patient had. a gram-positive 
anaerobic bacillus cultured from the culdocentesis 
which was not susceptible to metronidazole and greater 
than 10° colonies of Escherichia coli, susceptible to am- 
picillin, recovered from the urine. This patient also be- 
came afebrile after receiving ‘ampicillin. Another pa- 
‘tient had difficulty with retained placental tissue. After 
responding to the initial course of therapy, she was 
readmitted, febrile, and treated with penicillin, gen- 
tamicin, and clindamycin. At the time of curettage, she 
was found to have large amounts of products of con- 
ception. The final patient with a treatment failure had 
no organisms recovered from sites of infection that 
were not susceptible to metronidazole. 


Comment 


Anaerobic organisms have significance for the pa- 
tient. with postpartum endomyometritis. Metronida- 
zole, an agent with no demonstrated in vitro evidence 
of effectiveness against the aerobic organisms involved 
in soft tissue pelvic infections, provided a clinical cure 
when used alone in 21 of 25 patients (84%) evaluated. 
These results, with an intravenous form used initially 
followed by an oral form, compare favorably with an 
80% cure rate with an oral form alone in women with 
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postpartum endomyometritis* The fever index, as 
noted in Fig..1, graphically depicts the usual effective- 
ness of this drug. Close review of the four patients who 
required other forms of treatment demonstrated pos- 
sible resistant bacteria or retained tissue requiring op- 
eration in three of the four women. This high SUCCESS 
rate of an agent such as metronidazole underscores the 
importance of anaerobes in these postpartum in- 
fections. Nevertheless, it must be pointed out that re- 
cent work by Onderdonk and associates? has demon- 
strated that metronidazole, when converted to its active 


'form by certain anaerobic bacteria, may have in vivo 


activity against soine facultative bacteria when both are 
present'in soft tissue infection. Therefore, the role of 
the mixed infection must not be discarded: 

d he appropriate role of metronidazole in more seri- 
ous pelvic infections is not known. The patient popula- 
tion used in this study was specifically selected because 
of the low risk of serious. infection. This low risk has 
been documented, even.in the presence of associated 
bacteremia.” Metronidazole would be an appealing 


drug for use in-more serious problems, because the 


accumulated clinical experience with the drug has 
shown that it has less toxicity than either clindamycin 
or chloramphenicol, which are most frequently used in 
such situations. The alternate approved drug for an 
aerobic infection, carbenicillin, has the disadvantage of 
requiring large intravenous doses for the duration of 
therapy, The response to metronidazole in patients 
with more serious soft tissue infection due to either a 
larger bacterial inoculum or greater pelvic tissue dam- 
age is not known. This must be established by prospec- 
tive study. The availability of an intravenous form of 


' the drug that. did not demonstrate any serious prob- 


lems of immiediate toxicity expands the potential use- 
fulness of the drug for women with serious infection. 
This study does not answer the question of the long- 
term safety of metronidazole in humans. This agent is 
carcinogenic to some laboratory animals'! and muta- 
genic to some strains of bacteria." To date, no unto- 


ward effects have been noted from the clinical use of - 


this agent, but continued monitoring will be necessary. 

This study did not establish a better way to obtain 
anaerobic cultures from sites of infection within the 
female genital tract. The problem of avoiding contam- 
ination of the abundant anaerobic flora of the vaginal 
mucosa and endocervical canal remains for every ob- 
stetrician who is evaluating the patient with postpartum 
endomyometritis. There were many advantages to 
needle culdocentesis in this situation. The procedure 
was easy to do and frequently yielded organisms, and 
there was a correlation with the endometrial isolate in 
the majority of cases. All of these observations make it 


. 
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better than a previously. reported technique of trans- 
abdominal uterine aspiration.* The problem with the 
technique is the lack of information to determine 
whether the organisms recovered represent the reality 
of the peritoneal cavity or contamination from the va- 
gina. The scanty material obtained and the necessity to 
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use broth for primary culture both increase the possi- 
bility of surface contaminatiom. This question will be 
answered only by prospective study of direct and 
cul-de-sac sampling of the peritoneal cavity in women 
undergoing elective postpartum tubal ligation. 
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The effect of acute maternal hemorrhage on the 
release of catecholamines in the pregnant ewe 


and the fetus 
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PETER W. NATHANIELSZ, M.D., PH.D. 
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Five chronically instrumented pregnant ewes and their fetuses were studied to assess the effect of . 
acute maternal hemorrhage. The hemorrhage was produced in two stages; during the first stage 
15% of the total maternal blood volume was removed, and then in a second stage an additional 
15% was removed. Biophysical and biochemical variables were monitored. Plasma dopamine, 
norepinephrine, and epinephrine were determined by a sensitive radioenzymatic assay. A significant 
rise in maternal and fetal catecholamines was observed following an estimated maternal blood 
volume depletion of 30%. During a 15-minute recovery period, the maternal catecholamine 
concentrations returned to normal, while the fetal concentrations remained elevated. These changes 
were accompanied by significant changes in maternal and fetal homeostasis. The significance of 
these findings is discussed. (Am. J. OBSTET. GYNECOL. 135:818, 1979.) 


HEMORRHAGE IS KNOWN to affect the sympathetic 
nervous svstem and the release of catecholamines, 
which results in significant hemodynamic and meta- 
bolic changes." ? The effect of maternal hemorrhage 
on the circulating fetal catecholamines has not been 
studied, in part because of numerous technical dif- 
ficulties in the measurement of catecholamines in small 
amounts of biologic fluids. These measurements are 
now possible following the development of sensitive 
radioenzymatic assays." * The present study was 
conducted to assess the effect of acute maternal hem- 
orrhage on maternal and fetal homeostasis. To inves- 
tigate this condition we utilized the chronically 
instrumented sheep preparation and a modified ex- 
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perimental study design developed in other studies of 
acute hemorrhage.? 


D 


Material and methods 


Care: of animals and experimental protocol. Five 
date-mated pregnant Rambouillet-Columbia ewes and 


their fetuses were used in this study. The animals were 


chronically instrumented utilizing previously described 
techniques.’ Catheters were implanted in the maternal 
femoral artery and vein and in the fetal carotid artery 
and internal jugular vein. The animals were allowed to 
recover for at least 72 hours following surgery before 
any experimental procedure was performed. Maternal 
and fetal heart rates were monitored continuously. 
Fetal and maternal arterial blood gases and base excess 
were measured on a Radiometer ABL2 blood gas ana- 
lyzer. Po; and Pco, are expressed throughout as milli- 
meters of mercury and base excess as milliequivalent 
per liter. All the studies were performed on animals 
that were stable at the time of experiment and had a 
fetal arterial pH greater than 7.33 and a Pos greater 
than 18 mm Hg. The gestational age at the time of 
experiment was 128 to 134 days. 
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The experimental procedure protocol was as follows: 


Simultaneous maternal and fetal arterial blood samples ` 


were obtained for hormone determinations at the be- 
ginning of the study; biophysical variables were moni- 
tored during a control period of 15 minutes. At the end 
of the control period the first phlebotomy was per- 
formed during. which 15% of the total estimated ma- 
ternal blood volume (12.5 ml of blood/kg of body 
weight) was removed over approximately 5 minutes. 
' Fifteen minutes later a second phlebotomy was per- 
formed to remove an additional 1596 of the total esti- 
mated maternal blood volume. Additional simulta- 
neous maternal and fetal blood samples were obtained 
for hormone determinations. At this point, the blood 
that had been removed was returned to the ewe. The 
experiment was concluded by a 15-minute recovery 
period, after which the last simultaneous maternal and 
fetal blood samples were drawn. pH, Poz, and Pco, 
were measured in all samples and were within the 
range previously reported.5 Special precautions were 


taken to avoid any degradation of catecholamines dur-. 


ing sampling. The blood samples for catecholamine de- 
termination were collected in tubes containing a 
stabilizing solution of 90 mg/ml of ethyleneguanosine- 


tetraacetic acid and 60 mg/ml of glutathione. The. 


plasma was separated immediately at 4? C in a refrig- 
erated centrifuge. Samples were stored at —80° C until 
measured. All estimations were performed within 12 
weeks. Dopamine, norepinephrine, and epinephrine 
were determined by a radioenzymatic assay in dupli- 
cates of 50 ul of plasma. The within-assay coefficients 
of variation were 4.8% for dopamine, 4.3% for norepi- 
nephrine, and 3.5% for epinephrine; the between- 
assay coefficients of variation were 12.0% for dopa- 
mine, 9.7% for norepinephrine, and 8.4% for epi- 
nephrine. The radioenzymatic assay included the mod- 
ification described by Peuler and Johnson? of adding 
0.1M benzyloxyamine to the catechol-O-methyltrans- 
ferase (COM T) preparation to prevent any increase in 
dopamine levels by the decarboxylase-catalyzed con- 
, version of 3,4- -dihydroxyphenylalanine (DOPA) to 
dopamine. 

To analyze statistical differences between the various 
stages of the experiment the data were tested by the 
Rankit test and found to be nongaussian.’ 7 Therefore, 

- each data set was compared by the nonparametric 
statistic Mann-Whitney U test. 


Results 


Blood respiratory gases and pH. No significant 
changes were found between the control samples and 


the first phlebotomy samples. However, significant . 


Effect of hemorrhage on catecholamine release 819 


MATERNAL VALUES 
7.4 * 50 100 9 * 
10 10 40 -8 - 
FETAL VALUES 
7.4 * 8680 0 * 
2 n i Th | p 
T0 ph SpcOpimmig) '* POs (mmHg) BASE EXCESSImEq/) 


rfaMt2SEM E—ICONTROL MM 2nd PHLEBOTOMY *p<0.05 


Fig. 1. The effect of the second phlebotomy on the maternal 
and fetal respiratory gases and pH. 
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Fig. 2. The maternal (E) and fetal (D) dopamine concentra- 
tions at the different stages of the experiment. The horizontal 
lines at the bottom of the figure link two bars to indicate a 
statistical difference of at least 0.01. The bars represent mean 
and 9596 confidence limits (C.L.). 


changes in these measurements were observed at the 
end of the second phlebotomy. These changes are illus- 
trated in Fig. 1. Initial maternal pH was 7.40 + 0.03 
(mean + SEM) and fetal pH was 7.33 + 0.01. These 
values fell following the second phlebotomy to 7.28 + 
0.04 and 7.11 + 0.05, respectively (p « 0.05 in each 


instance). The second phlebotomy did not significantly 


change the maternal Pco, (40 + 3 to 33 + 8) but sig- 
nificantly altered the fetal Pco, (48.3 + 0.8 to 61.8 + 
3.9). Similarly, Po, did not significantly change in the 
ewe (95 + 2 to 89 + 3) with the second phlebotomy but 
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Fig. 3. The maternal (E) and fetal (L) norepinephrine concen- 
trations at the different stages of the experiment. The con- 


tinuous horizontal lines at the bottom of the figure link two: | 


bars to indicate a statistical difference of at least 0.01. 'The 


double dashed lines indicate a statistical difference of 0.05. — 


-The bars represent mean and 95% confidence limits (C.L.). 


was significantly reduced in the fetus (20.8 + 0.9 to 
16.5 + 1.9) (p « 0.05). The second phlebotomy sig- 
nificantly altered the base excess in: both ewe (—0.5 + 
0.2 to —6 + 2) and fetus (—0.25 + 0.01 to —7.68 + 1.1) 
(p < 0.05 in each instance). 

Catecholamines. f 

Dopamine. Fig. 2 illustrates the changes in circulating 
dopamine in both the ewe and the fetus. The mean 
baseline concentrations were 35 (4 to 300) pg/ml (mean 
and 95% confidence limits) in the ewe and 52 (33 to 80) 
pg/ml in the fetus. Following the first phlebotomy, the 
plasma dopamine concentration rose to 60 (30 to 
1,000) pg/ml in the ewe and 49 (11 to 220) pg/ml in the 
fetus. These changes were not significant. Following 
the second phlebotomy, the plasma dopamine concen- 
tration rose significantly in both fetus and ewe. The 
concentrations rose to 290 (60 to 1,400) pg/ml in the 
ewe (p « 0.01) and to 320 (100 to 1,000) pg/ml in the 
fetus (p < 0.01). During the recovery period the do- 
pamine concentration remained significantly elevated 


(p < 0.01) from the control period at 160 (64 to 390) I 


pg/ml in the ewe and 450 (90 to 2,000) pg/ml in the 
fetus. à 
Norepinephrine. The changes in norepinephrine are 


illustrated in Fig. 3. The norepinephrine concentra- 
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Fig. 4. The maternal (E) and fetal (L) epinephrine concentra- 
tions at the different stages of the experiment. The continu- 
ous horizontal lines at the bottom of the figure link two bars to 
indicate a statistical difference of at least 0.01. The double 
dashed lines indicate a statistical difference of 0.05. The bars 
represent mean and 95% confidence limits (C.L.). 


tions during the control period were 310 (120 to 800) 
pg/ml in the ewes and 460 (210 to 1,000) pg/ml in the 
fetus. No. significant changes in the norepinephrine 
levels were observed following the first phlebotomy 
and the values were 560 (330 to 940) pg/ml in the ewe 
and 470 (210 to 1,050) pg/ml in the fetus. The second 
phlebotomy significantly increased the norepinephrine 
fell to concentrations significantly increased the nor- 
epinephrine levels to 3,900 (350 to 40,000) pg/ml (p < 
0.01) in the ewe and to 10,000 (2,500.to 42,000) pg/ml 
(p < 0.05) in the fetus. During the recovery period 


.norepinephrine fell to concentrations significantly dif- 


ferent (p « 0.01) from those following the second 
phlebotomy to 480 (160 to 1,100) pg/ml in the ewe and 
remained significantly elevated (p « 0.05 at 10,000 
(2,500 to 35,000) pg/ml in the fetus. 

Epinephrine. 'The changes in epinephrine concentra- 
tions are illustrated in Fig. 4. The baseline values de- 
termined were 190 (40 to 900) pg/ml of epinephrine in 
the ewe and 58 (9 to 350) pg/ml of epinephrine in the 


. fetus. In the different stages of the experiment the 


levels of epinephrine followed a trend similar to that 
observed with the other catecholamines. No significant 
statistical differences in epinephrine levels were ob- 
served following the first phlebotomy. The mean val- 
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ues were 500 (100 to 4,000) pg/ml of epinephrine in 
the ewe and 50 (5 to 450) pg/ml of epinephrine i in the 


fetus. Significant elevations in epinephrine levels were 
observed at the end of the second maternal phlebot- 
oniy. The mean epinephrine levels obtained were 
5,000 (250 to 100,000) pg/ml in the ewe and 7,500 
(1,700 to 33,000) pg/ml in the fetus. 

At the end of the recovery period, the epinephrine 
levels feli to 480 (150 to 1,200) pg/ml in the ewe and to 
240 (70 to 840) pg/ml in the fetus. 

Cardiovascular changes. During the first S leta 
omy, the mean maternal heart rate increased without a 
change in the blood pressure, while in the fetus no 
changes were observed. However, one fetus responded 
to the first phlebotomy with bradycardia, hypotension, 
and a Po, of 12 mm Hg. During the second phle- 
botomy ihe mean maternal blood pressure and heart 


rate decreased, while all fetuses developed bradycar-. 


dia, hypertension, and widening of the pulse pressure. 
Within 5 minutes of this bradycardia most of the 
fetuses had a gradual increase in heart rate. 


Comment l 

Experimental hemorrhage in the pregnant ewe can 
provide a useful animal model for the study of the 
coniplex maternal-fetal interactions that occur at the 
time of stress. Such a model could help us to under- 


stand the role the adrenergic nervous system plays in 
the adaptation of the fetus from a normal to a stressful 


. condition. Our study indicates that significant hemo- 


dynamic changes: will have to occur in the mother be- 
fore they are reflected in the fetus; a maternal blood 
volume depletion of 30% was needed to induce sig- 
nificant chánges in fetal homeostasis. The hemody- 
namic changes observed in the ewe are common to 
acute blood volume depletion, as demonstrated in 
other animal studies." > > In the fetus the typical baro- 
receptor responses of bradycardia and hypertension 
were followed by a recovery period during which an 
increase in heart rate was observed. The alterations in 
the acid-base balance in the ewe were those of partly 
compensated subacute metabolic acidosis, while those 





REFERENCES 


1. Greever; C. J., and Watts, D. T.: Epinephrine levels in 
peripheral blood during irreversible hemorrhagic shock 

. in dogs, Circ. Res. 7:192, 1959. 

2. Miller, R. A., and Benfey, B. G.: The fluorimetric estima- 
tion of adrenaline and noradrenaline during hemor- 
rhagic hypotension, Br. J. Anaesth. 30:158, 1958. 

3. Peuler, D. J., and johnson, G. A.: Simultaneous single 
isotope radioenzymatic assay of plasma norepinephrine, 
epinephrine and dopamine, Life Sci. 21:625, 1977. 


Effect of hemorrhage on catecholamine release 821 


in the fetus were characteristic of a state of acute meta- 


bolic acidosis. The high levels of Pco, observed at the 
end of the second phlebotomy in the fetus are likely a 
reflection of decreased placental perfusion. l 

The humoral changes observed at the end of the 
second phlebotomy resulted in a significant release of 
catecholamines in both the ewe and the fetus. Previous 
studies* * have demonstrated the capability of the fetal 
sheep to release catecholamines in response to differ- 
ent stimuli, but in none of the studies has the response 


of the fetus been so ‘significant. Lowering the maternal 


blood volume by. 30% resulted in an eightfold i increase 
in dopamine, a twelvefold i increase in norepinephrine, 
and a 26-fold incr ease in epinephrine in the ewe. The 
increments observed i in the fetus were sixfold for do- 
pamine, 2 21-fold for nor epinephrine, and 150-fold for 
epinephrine. The acute release of catecholamines in 
both the ewes and their fetuses is similar to the re- 
sponse prodüced by hemorrhage in anesthetized hypo- 


- tensive dogs.” Of interest is that during the recovery 


period the, catecholamine levels returned to normal in 
the ewe while the fetal catecholamine levels remained 
significandy elevated. This last finding could be inter- 
preted ¢ as being another reflection of decreased placen- 
tal perfusion or the inability. of the fetus to metabolize 
the catecholamines and to recover from the altered 
metabolic state in a brief period. On the other hand, 


: the possible continued release of catecholamines dur- 


ing this altered metabolic state may be vital for fetal 
survival and the elevations in nor epinephrine and epi- 
nephrine during the fetal ‘recovery period are consis- 
tent with this cardiovascular response (to the second 
phlebotomy). The significant raise in epinephrine re- 
flects the ability of the fetal adrenals and the organ of 
Zuckerkandl (fetal extramedullary chromatin tissue) to 


respond to acute stress. The effect of prolonged expo- 


sure of the fetüs to elevated levels of circulating cate- 
cholamines is unknown. 
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Serious as well as minor side effects have been reported riho Ld Novum 150 
with the use of oral contraceptives. These include TRADEMARK 


thromboembolic disease. The physician should remain 

alert to the earliest manifestations of any symptoms of serious 
disease and discontinue oral contraceptive therapy 

when appropriate. The physician should be fully aware of Please see Complete Prescribing Information, 
the Complete Prescribing Information for this product. a brief summary of which appears on the next page. 


" 


Each yellow tablet contains 1 mg norethindrone and 0.05 mg mestranol. 
Each green tablet in the 28-day regimen contains inert ingredients. 





INDICATION: CONTRACEPTION. The pregnancy rate in women using conventional combination oral contraceptives (containing 
35 mcg or more of ethinyl estradiol or 50 mcg or more of mestranol) is generally reported as less than one pregnancy per 
100 woman-years of use. Slightly higher rates (somewhat more than one pregnancy per 100 woman-years of use) are 
reported for some combination products containing 35 mcg or less of ethinyl estradiol, and rates on the order of three 
pregnancies per 100 woman-years are reported for the progestogen-only oral contraceptives. Table 1 gives ranges of 
pregnancy rates reported in the literature for other means of contraception. The efficacy of these means of contraception 
(except the IUD) depends upon the degree of adherence to the method. 

Table 1: Per 100 Wemen-Years. IUD, less than 1-6; Diaphragm with spermicidal product (creams or jellies), 2-20; 
Condom, 3-36; Aerosol foams, 2-29; Jellies and creams, 4-36; Periodic abstinence (rhythm) all types, less than 1-47; 1. 
Calendar method, 14-47; 2. Temperature method, 1-20; 3. Temperature method—intercourse only in postovulatory phase, 
less than 1-7; 4. Mucus method, 1-25; No contraception, 60-80. DOSE-RELATED RISK OF THROMBOEMBOLISM FROM ORAL 
CONTRACEPTIVES: Two studies have shown a positive association between the dose of estrogens in oral contraceptives and 
the risk of thromboembolism. For this reason, it is prudent and in keeping with good principles of therapeutics to minimize 
exposure to estrogen. The oral contraceptive product prescribed for any given patient should be that product which 
contains the least amount of estrogen that is compatible with an acceptable pregnancy rate and patient acceptance. It is 
recommended that new acceptors of oral contraceptives be started on preparations containing .05 mg or less of estrogen. 
CONTRAINDICATIONS: Oral contraceptives should not be used in women with any of the following conditions: 1. Throm- 
bophlebitis or thromboembolic disorders. 2. A past history of deep vein thrombophlebitis or thromboembolic disorders. 3. 
Cerebral vascular or coronary artery disease. 4. Known or suspected carcinoma of the breast. 5. Known or suspected 
estrogen-dependent neoplasia. 6. Undiagnosed, abnormal genital bleeding. 7. Known or suspected pregnancy (see WARN- 


INGS, No. 5). WARNINGS 


Cigarette smoking increases the risk of serious cardiovascular side effects from oral contraceptive use. This risk 
increases with age and with heavy smoking (15 or more cigarettes per day) and is quite marked in women over 35 years 
of age. Women who use oral contraceptives should be 


advised not to smoka. 

The use of oral contraceptives is associated with increased risk of several serious conditions including thromboembolism, 
stroke, myocardial infarction, hepatic adenoma, gallbladder disease, hypertension. Practitioners prescribing oral contra- 
captives should be familiar with the following information relating to these risks. 





1, THROMBOEMBOLIC DISORDERS AND OTHER VASCULAR PROBLEMS. An increased risk of thromboembolic and throm- 
botic disease associated with the use of oral contraceptives is well established. Four principal studies in Great Britain and 
three in the United States have demonstrated an increased risk of fatal and nonfatal venous thromboembolism and stroke, 
both hemorrhagic and thrombotic, These studies estimate that users of oral contraceptives are 4 to 11 times more likely 
than nonusers to develop these diseases without evident cause. Overall excess mortality due to pulmonary embolism or 
stroke is on the order of 1.0 to 3.5 deaths annually per 100,000 users and increases with age. CEREBROVASCULAR DIS- 
ORDERS: In a collaborative American study of cerebrovascular disorders in women with and without predisposing causes, 
it was estimated that the risk of hemorrhagic stroke was 2.0 times greater in users than in nonusers and the risk of 
thrombotic stroke was 4.0 to 9.5 times greater in users than in nonusers, 

MYOCARDIAL INFARCTION: An increased risk of myocardial infarction associated with the use of oral contraceptives has 
been reported confirming a previously suspected association. These studies, conducted in the United Kingdom, found, as 
expected, that the greater the number of underlying risk factors for coronary artery disease (cigarette smoking, hyper- 
tension, hypercholesterolemia, obesity, diabetes, history of preeclamptic toxemia), the higher the risk of developing myo- 
cardial infarction, regardless of whether the patient was an oral contraceptive user or not. Oral contraceptives, however, 
were found to be a clear additional risk factor. The annual excess case rate (increased risk) of myocardial infarction (fatal 
and nonfatal) in oral contraceptive users was estimated to be approximately 7 cases per 100,000 women users in the 
30-39 age group and 67 cases per 100,000 women users in the 40-44 age group. In terms of relative risk, it has been 
estimated that oral contraceptive users who do not smoke (smoking is considered a major predisposing condition to 
myocardial infarction) are about twice as likely to have a fatal myocardial infarction as nonusers who do not smoke. Oral 
contraceptive users who are also smokers have about a 5-fold increased risk of fatal infarction compared to users who do 
not smoke, but about a 10-to 12-foid increased risk compared to nonusers who do not smoke. Furthermore, the amount of 
smoking is also an important factor. In determining the importance of these relative risks, however, the baseline rates for 
various age groups must be given serious consideration. The importance ot other predisposing conditions mentioned 
above in determining relative and absolute risks has not as yet been quantified; it is quite likely that the same synergistic 
action exists, but perhaps to a lesser extent. Risk of Dose: In an analysis of data derived from several national adverse 
reaction reporting systems, British investigators concluded that the risk of thromboembolism including coronary throm- 
bosis is directly related to the dose of estrogen used in oral contraceptives. Preparations containing 100 mcg or more of 
estrogen were associated with a higher risk of thromboembolism than those containing 50-80 mcg of estrogen, Their 
analysis did suggest, however, that the quantity of estrogen may not be the sole factor involved. This finding has been 
confirmed in the United States. Careful epidemiological studies to determine the degree of thromboembolic risk associated 
with progestogen-only oral contraceptives have not been performed. Cases of thromboembolic disease have been reported 
in women using these products, and they should not be presumed to be free of excess risk. The risk of thromboembolic 
and thrombotic disorders, in both users and nonusers of oral contraceptives, increases with age. Oral contraceptives are, 
however, an independent risk factor for these events. ESTIMATE OF EXCESS MORTALITY FROM CIRCULATORY DISEASES: A 
large prospective study carried out in the United Kingdom estimated the mortality rate per 100,000 women per year from 
diseases of the circulatory system for users and nonusers of oral contraceptives according to age, smoking habits, and 
duration of use. The overall excess death rate annually from circulatory diseases for oral contraceptive users was esti- 
mated to be 20 per 100,000 (ages 15-34—5/ 100,000; ages 35-44—33/ 100,000; ages 45-49-140/ 100,000), the risk being 
concentrated in older women, in those with a long duration of use, and in cigarette smokers, It was not possible, however, 
to examine the interrelationships of age, smoking, and duration of use, nor to compare the effects of continuous versus 
intermittent use. Although the study showed a 10-fold increase in death due to circulatory diseases in users for five or 
more years, all of these deaths occurred in women 35 or older. Until larger numbers of women under 35 with continuous 
use for five or more years are available, it is not possible to assess the magnitude of the relative risk for this younger age 
group. This study reports that the increased risk of circulatory diseases may persist after the pill is discontinued. Another 
study published at the same time confirms a previously reported increase of mortality in pill users from cardiovascular 
disease. The available data from a variety of sources have been analyzed to estimate the risk of death associated with 
various methods of contraception. The estimates of risk of death for each method include the combined risk of the 
contraceptive method (e.g., thromboembolic and thrombotic disease in the case of oral contraceptives) plus the risk 
attributable to pregnancy or abortion in the event of method failure. This latter risk varies with the effectiveness of the 
contraceptive method. The findings of this analysis are shown in Figure 1 below. The study concluded that the mortality 
associated with all methods of birth control is low and below that associated with childbirth, with the exception of oral 
contraceptives in women over 40 who smoke. (The rates given for pill only/smokers for each age group are for smokers as 
a class. For "heavy" smokers [more than 15 cigarettes a day], the rates given would be about double; for "light" smokers 
[less than 15 cigarettes a day], about 50 percent.) The mortality associated with oral contraceptive use in nonsmokers 
over 40 is higher than with any other method of contraception in that age group. The lowest mortality is associated with 
the condom or diaphragm backed up by early abortion. The risk of thromboembolic and thrombotic disease associated 
with oral contraceptives increases with age after approximately age 30 and, for myocardial infarction, is further increased 
by hypertension, hypercholesterolemia, obesity, diabetes, or history of preeclamptic toxemia and especially by cigarette 
smoking. The risk of myocardial infarction in oral contraceptive users is substantially increased in women age 40 and 
over, especially those with other risk factors. Based on the data currently available, the following chart gives a gross 
estimate of the risk of death from circulatory disorders associated with the use of oral contraceptives 


SMOKING HABITS AND OTHER PREDISPOSING CONDITIONS—RISK ASSOCIATED WITH USE OF ORAL CONTRACEPTIVES 











Age Below 30 30-39 40+ 
Heavy smokers .. C B A A-—Use associated with very high risk. 
Light smokers ... siii» D C B  8-Use associated with high risk 
Nonsmokers (no predisposing conditions) D CD C  C-Use associated with moderate risk. 
Nonsmokers (other predisposing conditions). . . c CB BA D—Use associated with low risk 


The physician and the patient should be alert to the earliest manifestations of thromboembolic and thrombotic dis- 
orders (e.g., thrombophlebitis, pulmonary embolism, cerebrovascular insufficiency, coronary occlusion, retinal throm- 
bosis, and mesenteric thrombosis). Should any of these occur or be suspected, the drug should be discontinued 
immediately. A four- to six-fold increased risk of postsurgery thromboembolic complications has been reported in oral 
contraceptive users. If feasible, oral contraceptives should be discontinued at least four weeks before surgery of a type 
associated with an increased risk of thromboembolism or prolonged immobilization. 2 OCULAR LESIONS. There have 
been reports of neuro-ocular lesions such as optic neuritis or retinal thrombosis associated with the use of oral 
contraceptives. Discontinue oral contraceptive medication if there is unexplained, sudden or gradual, partial or com- 
plete loss of vision; onset of proptosis or diplopia; papilledema; or retinal vascular lesions and institute appropriate 
diagnostic and therapeutic measures. 3. CARCINOMA. Long-term continuous administration of either natural or syn- 
thetic estrogen in certain animal species increases the frequency of carcinoma of the breast, cervix, vagina, and liver. 
Certain synthetic progestogens, none currently contained in oral contraceptives, have been noted to increase the 
incidence of mammary nodules, benign and malignant, in dogs. In humans, three case control studies have reported an 
increased risk of endometrial carcinoma associated with the prolonged use of exogenous estrogen in postmenopausal 
women. One publication reported on the first 21 cases submitted by physicians to a registry of cases of adenocarci- 
noma of the endometrium in women under 40 on oral contraceptives. Of the cases found in women without predisposing 
risk factors for adenocarcinoma of the endometrium (e.g., irregular bleeding at the time oral contraceptives were first 
given, polycystic ovaries), nearly all occurred in women who had used a sequential oral contraceptive. These products 
are no longer marketed. No evidence has been reported suggesting an increased risk of endometrial cancer in users of 
conventional combination or progestogen-only oral contraceptives. Several studies have found no increases in breast 
cancer in women taking oral contraceptives or estrogens. One study, however, while also noting no overall increased 
risk of breast cancer in women treated with oral contraceptives, found an excess risk in the subgroups of oral contra- 
ceptive users with documented benign breast disease. A reduced occurrence of benign breast tumors in users of oral 
contraceptives has been well-documented. In summary, there is at present no confirmed evidence from human studies 
of an increased risk of cancer associated with oral contraceptives. Close clinical surveillance of all women taking oral 
contraceptives is, nevertheless, essential. In all cases of undiagnosed persistent or recurrent abnormal vaginal bleed- 
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P 15-19 20-24 25-29 30-34 35-39 — 40-44 
No method 55 52 71 14.0 193 — 219 
Abortion only 23 25 25 52 98 66 
Pill only-nonsmokers 13 14 14 22 45 31 
Pill only-smokers 15 16 16 10.8 134 . 589 
IUDs only 11 12 12 14 16 1% 
Traditional contraception only 11 14 19 37 47 40 
Traditional contraception and abortion 03 04 04 08 14 08 


4. HEPATIC TUMORS. Benign hepatic adenomas have been found to be associated with the use of oral contraceptives. One 
Study showed that oral contraceptive formulations with high hormonal potency were associated with a higher risk than 
lower potency formulations. Although benign, hepatic adenomas may rupture and may cause death through intra-abdom- 
inal hemorrhage. This has been reported in short-term as well as long-term users of oral contraceptives. Two studies 
relate risk with duration of use of the contraceptive, the risk being much greater after four or more years of oral contra- 
ceptive use. While hepatic adenoma is-a rare lesion, it should be considered in women presenting abdominal pain and 
tenderness, abdominal mass or shock. A few cases of hepatocellular carcinoma have been reported in women taking oral 
contraceptives. The relationship of these drugs to this type of malignancy is not known at this time. 5. USE IN OR 
IED EY PRECEDING Penano BIRTH DEFECTS IN OFFSPRING, AND MALIGNANCY IN FEMALE OFFSPRING. The 
use of female sex hormones—both estrogenic and progestational agents—during early pregnancy ma) 

the offspring. It has been shown that females exposed in utero to dietnylstilbestrol a ieil rd ee 
increased risk of developing in later life a form of vaginal or cervical cancer that is ordinarily extremely rare, This risk has 
been estimated to be on the order of 1 to 4 in 1000 exposures. Although there is no evidence at the present time that oral 
contraceptives further enhance the risk of developing this type of malignancy, such patients should be monitored with 
particular care if they elect to use oral contraceptives instead of other methods of contraception. Furthermore, a high 
percentage of such exposed women (from 30 to 90%) have been found to have epithelial changes of the vagina and cervix. 
Although these changes are histologically benign, it is not known whether this condition is a precursor of vaginal malig- 
nancy. Male children so exposed may develop abnormalities of the urogenital tract. Although similar data are not available 
with the use of other estrogens, it cannot be presumed that they would not induce similar changes. An increased risk of 
congenital anomalies, including heart defects and limb defects, has been reported with the use of sex hormones, including 
oral contraceptives, in pregnancy. One case control study has estimated a 4.7-fold increase in risk of limb-reduction 
defects in infants exposed in utero to sex hormones (oral contraceptives, hormonal withdrawal tests for pregnancy or 
attempted treatment for threatened abortion). Some of these exposures were very short and involved only a few days of 
treatment. The data suggest that the risk of limb-reduction defects in exposed fetuses is somewhat less than one in 1,000 
live births. In the past, female sex hormones have been used during pregnancy in an attempt to treat threatened or 
habitual abortion. There is considerable evidence that estrogens are ineffective for these indications, and there is no 
evidence from well-controlled studies that progestogens are effective for these uses. There is some evidence that triploidy 
and possibly other types of polyploidy are increased among abortuses from women who become pregnant soon after 
ceasing oral contraceptives. Embryos with these anomalies are virtually always aborted spontaneously. Whether there is 
an overall increase in spontaneous abortion of pregnancies conceived soon after stopping oral contraceptives is unknown, 
It is recommended that for any patient who has missed two consecutive periods, pregnancy should be ruled out before 
continuing the contraceptive regimen. If the patient has not adhered to the prescribed schedule, the possibility of preg- 
nancy should be considered at the time of the first missed period (or after 45 days from the last menstrual period if the 
progestogen-only oral contraceptives are used), and further use of oral contraceptives should be withheld until pregnancy 
has been ruled out. If pregnancy is confirmed, the patient should be apprised of the potential risks to the fetus and the 
advisability of continuation of the pregnancy should be discussed in the light of these risks. It is also recommended that 
women who discontinue oral contraceptives with the intent of becoming pregnant use an alternate form of contraception 
for a period of time before attempting to conceive. Many clinicians recommend three months although no precise infor- 
mation is available on which to base this recommendation. The administration of progestogen-only or progestogen-estro- 
gen combinations to induce withdrawal bleeding should not be used as a test of pregnancy. 6. GALLBLADDER DISEASE. 
Studies report an increased risk of surgically confirmed gallbladder disease in users of oral contraceptives and estrogens. 
In one study, an increased risk appeared after two years of use and doubled after four or five years of use. In one of the 
other studies, an increased risk was apparent between six and twelve months of use. 7. CARBOHYDRATE AND LIPID 
METABOLIC EFFECTS. A decrease in glucose tolerance has been observed in a significant percentage of patients on oral 
contraceptives. For this reason, prediabetic and diabetic patients should be carefully observed while receiving oral con- 
traceptives. An increase in triglycerides and total phospholipids has been observed in patients receiving oral contracep- 
tives, The clinical significance of this finding remains to be defined. 8. ELEVATED BLOOD PRESSURE. An increase in blood 
pressure has been reported in patients receiving oral contraceptives. In some women hypertension may occur within a few 
months of beginning oral contraceptive use. In the first year of use, the prevalence of women with hypertension is low in 
users and may be no higher than that of a comparable group of nonusers. The prevalence in users increases, however, 
with longer exposure, and in the fifth year of use is two and a half to three times the reported prevalence in the first year. 
Age is also strongly correlated with the development of hypertension in oral contraceptive users. Women who previously 
have had hypertension during pregnancy may be more likely to develop elevation of blood pressure when given oral 
contraceptives. Hypertension that develops as a result of taking oral contraceptives usually returns to normal after 
discontinuing the drug. 9. HEADACHE. The onset or exacerbation of migraine or development of headache of a new pattern 
which is recurrent, persistent, or severe, requires discontinuation of oral contraceptives and evaluation of the cause. 10. 
BLEEDING IRREGULARITIES. Breakthrough bleeding, spotting, and amenorrhea are frequent reasons for patients discon- 
tinuing oral contraceptives. In breakthrough bleeding, as in all cases of irregular bleeding from the vagina, nonfunctional 
causes should be borne in mind. In undiagnosed persistent or recurrent abnormal bleeding from the vagina, adequate 
diagnostic measures are indicated to rule out pregnancy or malignancy. If pathology has been excluded, time or a change 
to another formulation may solve the problem. Changing to an oral contraceptive with a higher estrogen content, while 
potentially useful in minimizing menstrual irregularity, should be done only if necessary since this may increase the risk of 
thromboembolic disease. Women with a past history of oligomenorrhea or secondary amenorrhea or young women with- 
out regular cycles may have a tendency to remain anovulatory or to become amenorrheic after discontinuation of oral 
contraceptives. Women with these preexisting problems should be advised of this possibility and encouraged to use other 
contraceptive methods. Postuse anovulation, possibly prolonged, may also occur in women without previous irregularities. 
11. ECTOPIC PREGNANCY. Ectopic as well as intrauterine pregnancy may occur in contraceptive failures. 12. BREAST 
FEEDING. Oral contraceptives given in the postpartum period may interfere with lactation. There may be a decrease in the 
quantity and quality of the breast milk. Furthermore, a small fraction of the hormonal agents in oral contraceptives has 
been identified in the milk of mothers receiving these drugs. The effects, if any, on the breast-fed child have not been 
determined. If feasible, the use of oral contraceptives should be deferred until the infant has been weaned. PRECAUTIONS: 
General: 1. A complete medical and family history should be taken prior to the initiation of oral contraceptives. The 
pretreatment and periodic physical examinations should include special reference to blood pressure, breasts, abdomen 
and pelvic. organs, including Papanicolaou smear and relevant laboratory tests. As a general rule, oral contraceptives 
should not be prescribed for longer than one year without another physical examination being performed. 2. Under the 
influence of estrogen-progestogen preparations, preexisting uterine leiomyomata may increase in size. 3. Patients with a 
history of psychic depression should be carefully observed and the drug discontinued if depression recurs to a serious 
degree. Patients becoming significantly depressed while taking oral contraceptives should stop the medication and use an 
alternate method of contraception in an attempt to determine whether the symptom is drug-related. 4, Oral contraceptives 
may cause some degree of fluid retention. They should be prescribed with caution, and only with careful monitoring, in 
patients with conditions which might be aggravated by fluid retention, such as convulsive disorders, migraine syndrome, 
asthma, or cardiac or renal insufficiency. 5. Patients with a past history of jaundice during pregnancy have an increased 
risk of recurrence of jaundice while receiving oral contraceptive therapy. If jaundice develops in any patient receiving such 
drugs, the medication should be discontinued. 6. Steroid hormones may be poorly metabolized in patients with impaired 
liver function and should be administered with caution in such patients. 7. Oral contraceptive users may have disturbances 
in normal tryptophan metabolism which may result in a relative pyridoxine deficiency. The clinical significance of this is 
yet to be determined. 8. Serum folate levels may be depressed by oral contraceptive therapy. Since the pregnant woman is 
predisposed to the development of folate deficiency and the incidence of folate deficiency increases with increasing 
gestation, it is possible that if a woman becomes pregnant shortly after stopping oral contraceptives, she may have a 
greater chance of developing folate deficiency and complications attributed to this deficiency. 9. The pathologist should be 
advised of oral contraceptive therapy when relevant specimens are submitted. 10. Certain endocrine and liver function 
tests and blood components may be affected by estrogen-containing oral contraceptives: a. Increased sulfobromophtha- 
lein retention. b. Increased prothrombin and factors VII, Vill, IX, and X; decreased antithrombin 3; increased norepi- 
nephrine-induced platelet aggregability. c. Increased thyroid-binding globulin (TBG) leading to increased circulating total 
thyroid hormone, as measured by protein-bound iodine (PBI), T4 by column, or T4 by radioimmunoassay. Free T3 resin 
uptake is decreased, reflecting the elevated TBG, free T4 concentration is unaltered. d. Decreased pregnanediol excretion. 
e. Reduced response to metyrapone test. INFORMATION FOR THE PATIENT: (See Patient Package Insert). DRUG INTERACTIONS: 
Reduced efficacy and increased incidence of breakthrough bleeding have been associated with concomitant use of rifam- 
pin. A similar association has been suggested with barbiturates, phenylbutazone, phenytoin sodium, and ampicillin. CAR- 
CINOGENESIS. PREGNANCY, NURSING MOTHERS: See CONTRAINDICATIONS and WARNINGS. ADVERSE REACTIONS: An increased 
risk of the following serious adverse reactions has been associated with the use of oral contraceptives (see WARNINGS): 
Thrombophlebitis. Pulmonary embolism. Coronary thrombosis. Cerebral thrombosis. Cerebral hemorrhage. Hypertension. 
Gallbladder disease. Liver tumors. Congenital anomalies. There is evidence of an association between the following con- 


~ ditions and the use of oral contraceptives, although additional confirmatory studies are needed: Mesenteric thrombosis. 


Neuro-ocular lesions, e.g., retinal thrombosis and optic neuritis. The following adverse reactions have been reported in 
patients receiving oral contraceptives and are believed to be drug-related: Nausea, usually the most common adverse 
reaction. Vomiting, occurs in approximately 10% or less of patients during the first cycle. Other reactions, as a general 
rule, are seen much less frequently or only occasionally. Gastrointestinal symptoms (such as abdominal cramps and 
bloating). Breakthrough bleeding. Spotting. Change in menstrual flow. Dysmenorrhea. Amenorrhea during and after treat- 
ment. Temporary infertility after discontinuance of treatment. Edema. Chloasma or melasma which may persist. Breast 
changes: tenderness, enlargement, and secretion. Change in weight (increase or decrease). Change in cervical erosion and 
cervical secretion. Possible diminution in lactation when given immediately postpartum. Cholestatic jaundice. Migraine. 
Increase in size of uterine leiomyomata. Rash (allergic). Mental depression. Reduced tolerance to carbohydrates. Vaginal 
candidiasis. Change in corneal curvature (steepening). Intolerance to contact lenses. The following adverse reactions have 
been reported in users of oral contraceptives, and the association has been neither confirmed nor refuted: Premenstrual- 
like syndrome. Cataracts. Changes in libido. Chorea. Changes in appetite. Cystitis-like syndrome. Headache. 
Nervousness. Dizziness, Hirsutism. Loss of scalp hair. Erythema multiforme. Erythema nodosum. Hemorrhagic eruption. 
Vaginitis. Porphyria. Impaired renal function. (ORTHO-NOVUM 1/50021 and ORTHO-NOVUM 1/50028 contain tartrazine. 
Allergic reactions have been reported with the ingestion of this dye in some patients.) ACUTE OVERDOSE: Serious ill 
effects have not been reported following acute ingestion of large doses of oral contraceptives by young children. 
Overdosage may cause nausea, and withdrawal bleeding may occur in females. gamo 
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- Possibly the _ 
most convincing 


reasons for using 
Premarin 





are the years 
after surgery 


Severe vasomotor symptoms following surgical menopause: in the patient 
without contraindications, estrogen replacement is clearly indicated now...and 
to prevent the progressive debilitating effects of prolonged estrogen deficiency. 

For the younger, oophorectomized woman, the deferred symptoms of 
postmenopausal bone loss* and its painful sequelae may appear at a needlessly 
early age. PREMARIN may retard this loss and avert the accompanying pain, 
muscle contracture, and kyphosis. 

Although endometrial stimulation is not a concern in the hysterectomized 
patient, PREMARIN should still be administered cyclically at the lowest 
effective dose. 

PREMARIN. Frequently indicated after surgery...a growing part of the routine. 


PREMARIN 
(CONJUGATED ESTROGENS 
TABLETS, USP) 

O3 ms/0625 mg/1.25 mg/2.5 mg 


FOR THE SHORT- AND LONG-TERM 
CONSEQUENCES OF SURGICAL MENOPAUSE 


*Conjugated Estrogens Tablets have been evaluated as probably effective for postmenopausal osteoporosis. 
52 See last page of this advertisement for prescribing information. 
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BRIEF SUMMARY 

(FOR FULL PRESCRIBING INFORMATION 

AND PATIENT INFORMATION, SEE PACKAGE CIRCULAR) 
PREMARIN* Brand of Conjugated Estrogens Tablets, U.S.P. 


artery disease. Large doses ( mg conjugated estrogens per ay), CUIripardure tu rua usc 
to treat cancer of the prostate and breast, have been shown? to increase the risk of nonfatal 
myocardial infarction, pulmonary embolism and thrombophlebitis. When doses of this size 
are used, any of the thromboembolic and thrombotic adverse effects should be considered a 
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1. ESTROGENS HAVE BEEN REPORTED TO INCREASE THE RISK OF 
ENDOMETRIAL CARCINOMA. 

Three independent case control studies have reported an increased risk of endome- 
trial cancer in postmenopausal women exposed to exogenous estrogens for more than 
one yeat.'? This risk was independent of the other known risk factors for endometrial 
cancer These studies are further supported by the finding that incidence rates of 
endometrial cancer have increased sharply since 1969 in eight different areas of the 
United States with population-based cancer reporting systems, an increase which may 
be related to the rapidly expanding use of estrogens during the last decade.* The three 
case control studies reported that the risk of endometrial cancer in estrogen users was 
about 4.5 to 13.9 times greater than in nonusers. The risk appears to depend on both 
duration of treatment’ and on estrogen dose? In view of these findings, when estrogens 
are used for the treatment of menopausal symptoms, the lowest dose that will control 
symptoms should be utilized and medication should be discontinued as soon as 
possible. When prolonged treatment is medically indicated, the patient should be 
reassessed on at least a semiannual basis to determine the need for continued therapy. 
Although the evidence must be considered preliminary, one study suggests that cyclic 
administration of low doses of estrogen may carry less risk than continuous administra- 
tion;? it therefore appears prudent to utilize such a regimen. Close clinical surveillance of 
all women taking estrogens is important. In all cases of undiagnosed persistent or 
recurring abnormal vaginal bleeding, adequate diagnostic measures should be under- 
taken to rule out malignancy. There is no evidence at present that "natural" estrogens are 
more or less hazardous than "synthetic" estrogens at equiestrogenic doses 
2. ESTROGENS SHOULD NOT BE USED DURING PREGNANCY. 

The use of female sex hormones, both estrogens and progestogens, during early 
pregnancy may seriously damage the offspring. It has been shown that females exposed 
in utero to diethylstilbestrol, a non-steroidal estrogen, have an increased risk of 
developing in later life a form of vaginal.or cervical cancer that is ordinarily extremely 
rare$5 This risk has been estimated as not greater than 4 per 1000 exposures.’ 
Furthermore, a high percentage of such exposed women (from 30 to 90 percent) have 
been found to have vaginal adenosis-'? epithelial changes of the vagina and cervix. 
Although these changes are histologically benign, it is not known whether they are 
precursors of malignancy. Although similar data are not available with the use of other 
estrogens, it cannot be presumed they would not induce similar changes. Several reports 
suggest an association between intrauterine exposure to female sex hormones and 
congenital anomalies, including congenital heart defects and limb reduction 
defects.'?-'* One case control study'^ estimated a 4.7-fold increased risk of limb 
reduction defects in infants exposed in utero to sex hormones (oral contraceptives, 
hormone withdrawal tests for pregnancy, or attempted treatment for threatened abor- 
tion). Some of these exposures were very short and involved only a few days of treatment. 
The data suggest that the risk of limb reduction defects in exposed fetuses is somewhat 
less than 1 per 1000. In the past, female sex hormones have been used during pregnancy 
in an attempt to treat threatened or habitual abortion. There is considerable evidence 
that estrogens are ineffective for these indications, and there is no evidence from well 
controlled studies that progestogens are effective for these uses. If PREMARIN is used 
during pregnancy, or if the patient becomes pregnant while taking this drug, she should 
be apprised of the potential risks to the fetus, and the advisability of pregnancy 
continuation. 





clear risk. " 

Benign hepatic adenomas should be considered in estrogen users having abdominal pain 

and tenderness, abdominal mass, or hypovolemic shock. Hepatocellular carcinoma has been 
reported in women taking estrogen-containing oral contraceplives?* Increased blood 
pressure may occur with use of estrogens in the menopause?" and blood pressure should be 
monitored with estrogen use. À worsening of glucose tolerance has been observed in patients 
on estrogen-containing oral contraceptives. For this reason, diabetic patients should be 
carefully observed. Estrogens may lead to severe hypercalcemia in patients with breast 
cancer and bone metastases. 
PRECAUTIONS: Physical examination and a complete medical and family history should be 
taken prior to the initiation of any estrogen therapy with special reference to blood pressure, 
breasts, abdomen, and pelvic organs, and should include a Papanicolau smear. As a general 
rule, estrogen should not be prescribed for longer than one year without another physical 
examination being performed. Conditions influenced by fluid retention such as asthma, 
epilepsy, migraine, and cardiac or renal dysfunction, require careful observation. Certain 
patients may develop manifestations of excessive estrogenic stimulation, such as abnormal 
orexcessive uterine bleeding, mastodynia, etc. Oral contraceptives appear to be associated 
with an increased incidence of mental depression.?** Patients with a history of depression 
should be carefully observed. Preexisting uterine leiomyomata may increase in size during 
estrogen use. The pathologist should be advised of estrogen therapy when relevant 
specimens are submitted. If jaundice develops in any patient receiving estrogen, the 
medication should be discontinued while the cause is investigated. Estrogens should be 
used with care in patients with impaired liver function, renal insufficiency, metabolic bone 
diseases associated with hypercalcemia, or in young patients in whom bone growth is not 
complete. 

The following changes may be expected with larger doses of estrogen: 

a. Increased sulfobromophthalein retention. 

b. Increased prothrombin and factors VII, VIII, IX, and X; decreased antithrombin 3; 
increased norepinephrine-induced platelet aggregability. 

c. Increased thyroid binding globulin (TBG) leading to increased circulating total thyroid 
hormone, as measured by PBI, T4 by column, or T4 by radioimmunoassay. Free T3 resin 
uptake is decreased, reflecting the elevated TBG; free T4 concentration is unaltered. 

d. Impaired glucose tolerance. 

e. Decreased pregnanediol excretion 

ft. Reduced response to metyrapone test 

g. Reduced serum folate concentration. 

h.Increased serum triglyceride and phospholipid concentration 
As a general principle, the administration of any drug to nursing mothers should be done only 
when clearly Vi eA dg many drugs are excreted in human milk. 

ADVERSE REACTIONS: The following have been reported with estrogenic therapy, in- 
cluding oral contraceptives: breakthrough bleeding, spotting, change in menstrual flow; 
dysmenorrhea; premenstrual-like syndrome, amenorrhea during and after treatment; in- 
crease in size of uterine fibromyomata; vaginal candidiasis, change in cervical erosion and in 
degree of cervical secretion; cystitis-like syndrome; tenderness, enlargement, secretion (of 
breasts); nausea, vomiting, abdominal cramps, bloating; cholestatic jaundice; chloasma or 
melasma which may persist when drug is discontinued; erythema multiforme; erythema 
nodosum: hemorrhagic eruption; loss of scalp hair, hirsutism, steepening of corneal curva- 
ture: intolerance to contact lenses; headache, migraine, dizziness, mental depression, 
chorea: increase or decrease in weight; reduced carbohydrate tolerance, aggravation of 
porphyria; edema; changes in libido. 

ACUTE OVERDOSAGE: May cause nausea, and withdrawal bleeding may occur in females. 


DOSAGE AND ADMINISTRATION: 1. Given cyclically for short term use only: For treatment 
of moderate to severe vasomotor symptoms, atrophic vaginitis, or kraurosis vulvae asso- 
ciated with the menopause (0.3 to 1.25 mg or more daily) 

The lowest dose that will control symptoms should be chosen and medication should be 
discontinued as promptly as possible 

Administration should be cyclic (é.g. three weeks on and one week off). 


DESCRIPTION: PREMARIN (Conjugated Estrogens Tablets, U.S.P) for oral administration 

contains a mixture of estrogens, obtained exclusively from natural sources, blended to 

represent the average composition of material derived from pregnant mares' urine. It contains 

estrone, equilin, and 17a-dihydroequilin, together with smaller amounts of 17«-estradiol, 
i equilenin, and 17a-dihydroequilenin as salts of their sulfate esters 


INDICATIONS: Based on a review of PREMARIN Tablets by the National Academy of 
Sciences — National Research Council and/or other information, FDA has classified the 
indications for use as follows 

Effective: 

1. Moderate to severe vasomotor symptoms associated with the menopause (Thereis 
no evidence that estrogens are effective for nervous symptoms or depression without 
associated vasomotor symptoms, and they should not be used to treat such conditions.) 

2. Atrophic vaginitis 

3. Kraurosis vulvae 

4. Female hypogonadism. 

5. Female castration. 

6. Primary ovarian failure 

7. Breast cancer (for palliation only) in appropriately selected women and men with 
metastatic disease 

8. Prostatic carcinoma — palliative therapy of advanced disease. 

9. Postpartum breast engorgement — Although estrogens have been widely used for 
the prevention of postpartum breast engorgement, controlled studies have demon- 
strated that the incidence of significant painful engorgement in patients not receiving 
such hormonal therapy is low and usually responsive to appropriate analgesic or other 
supportive therapy. Consequently, the benefit to be derived from estrogen therapy for this 
indication must be carefully weighed against the potential increased risk of puerperal 
thromboembolism associated with the use of large doses of estrogens.'? 

PREMARIN HAS NOT BEEN SHOWN TO BE EFFECTIVE FOR ANY PURPOSE DURING 

PREGNANCY AND ITS USE MAY CAUSE SEVERE HARM TO THE FETUS (SEE BOXED 
WARNING) 
“Probably” effective: For estrogen deficiency-induced osteoporosis, and only when 
used in conjunction with other important therapeutic measures such as diet, calcium, 
physiotherapy, and good general health-promoting measures. Final classification of this 
indication requires further investigation 





CONTRAINDICATIONS: Estrogens should not be used in women (or men) with any of the 
following conditions: 1. Known or suspected cancer of the breast except in appropriately 
selected patients being treated for metastatic disease 2. Known or suspected estrogen- 
dependent neoplasia. 3. Known or suspected pregnancy (See Boxed Warning). 4. Un- 
diagnosed abnormal genital bleeding. 5. Active thrombophlebitis or thromboembolic disor- 
ders. 6. A past history of thrombophlebitis, thrombosis, or thromboembolic disorders asso- 
ciated with previous estrogen use (except when used in treatment of breast or prostatic 
malignancy). 
WARNINGS: At the present time there is no satisfactory evidence that estrogens given to 
postmenopausal women increase the risk of cancer of the breast,'? although a recent study 
has raised this possibility.'? There is a need for caution in prescribing estrogens for women 
with a strong family history of breast cancer or who have breast nodules, fibrocystic disease, 
or abnormal mammograms. A recent study has reported a 2- to 3-fold increase in the risk of 
surgically confirmed gallbladder disease in women receiving postmenopausal estrogens.'’ 
Adverse effects of oral contraceptives may be expected at the larger doses of estrogen 
used to treat prostatic or breast cancer or postpartum breast engorgement; it has been 
shown that there is an increased risk of thrombosis in men receiving estrogens for prostatic 
cancer and women for postpartum breast engorgement.'?-?? Users of oral contraceptives 
have an increased risk of diseases, such as thrombophlebitis, pulmonary embolism, stroke, 
and myocardial infarction.?3-3? Cases of retinal thrombosis, mesenteric thrombosis, and optic 
neuritis have been reported in oral contraceptive users.? ':?? An increased risk of postsurgery 
thromboembolic complications has also been reported in users of oral contraceptives ??.?* If 
feasible, Éstrogen should be discontinued at least 4 weeks before surgery of the type 
associated with an increased risk of thromboembolism, or during periods of prolonged 
immobilization. Estrogens should not be used in persons with active thrombophlebitis, 
thromboembolic disorders, or in persons with a history of such disorders in association with 
e«tronen use Thev should be used with caution in patients with cerebral vascular or coronary 


Attempts to discontinue or taper medication should be made at three to six month intervals. 

2. Given cyclically: Female hypogonadism. Female castration. Primary ovarian failure 
Osteoporosis. 

Female hypogonadism — 2.5 to 7.5 mg daily, in divided doses for 20 days, followed byarest 
period of 10 days' duration. If bleeding does not occur by the end of this period, the same 
dosage schedule is repeated. The number of courses of estrogen therapy necessary to 
produce bleeding may vary depending on the responsiveness of the endometrium. 

If bleeding occurs before the end of the 10 day period, begin a 20 day estrogen-progestin 
cyclic regimen with PREMARIN (Conjugated Estrogens Tablets, U.S.P), 2.5 to 7.5 mg daily in 
divided doses, for 20 days. During the last five days of estrogen therapy, give an oral progestin. 
If bleeding occurs before this regimen is concluded, therapy is discontinued and may be 
resumed on the fifth day of bleeding. 

Female castration and primary ovarian failure— 1.25 mg daily, cyclically Adjust upward or 
downward according to response of the patient. For maintenance, adjust dosage to lowest 
level that will provide effective control. 

Osteoporosis (to retard progression) — 1.25 mg daily, cyclically. 

3. Given for a few days: Prevention of postpartum breast engorgement —3.75 mgevery four 
hours for five doses, or 1.25 mg every four hours for five days. 

4. Given chronically: Inoperable progressing prostatic cancer — 1.25 to 2.5 rng three times 
daily. 

Inoperable progressing breast cancer in appropriately selected men and postmenopausal 
women 10 mg three times daily for a period of at least three months. 

Patients with an intact uterus should be monitored for signs of endometrial cancer and 
appropriate measures taken to rule out malignancy in the event of persistent or recurring 
abnormal vaginal bleeding 
HOW SUPPLIED: PREMARIN (Conjugated Estrogens Tablets, U.S.P) No. 865 — Each purple 
tablet contains 2.5 mg in bottles of 100 and 1,000. No. 866— Each yellow tablet contains 
1.25 mg in bottles of 100 and 1,000. Also in unit dose package of 100. No. 867 — Each redtablet 
contains 0.625 mg in bottles of 100 and 1,000. Also in unit dose package of 100. No. 
B68— Each greentablet contains 0.3 mg in bottles of 100 and 1,000. 

PHYSICIAN REFERENCES: 1 Ziel, HK, et al: N. Engl. J. Med. 293:1167-1170, 1975 
2. Smith, D.C., et al: N. Engl. J. Med. 293:1164-1167, 1975. 3. Mack, TM, et al: N. Engl. J. Med. 
294:1262-1267, 1976. 4. Weiss, N.S., et al: N. Engl. J. Med. 294:1259-1262, 1976. 5. Herbst, 
A.L., et al: N. Engl. J. Med. 284:878-881, 1971. 6. Greenwald, P, et al: N. Engl. J. Med. 
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Flagyli metronidazole) 250 me. 


Warning i . 
Metronidazole has been shown to be carcinogenic in 
mice and possibly carcinogenic in rats. (See Warnings. ) 


Unnecessary use of the drug should be avoided. Its use 
should be reserved for the conditions described in the 
Indications section 





Indications: For the treatment of symptomatic trichomoniasis in 
both females and males when the presence of the trichomonad 
has been confirmed by p a laboratory procedures (wet 
smears and/or cultures). Also for the treatment of asymptomatic 
females when the organism is associated with endocervicitis, 
Cervicitis. or cervical erosion. 7. vaginalis infection is a venereal 
disease and therefore, asymptomatic sexual partners of infected 
patients should be treated simultaneously if the organism is 
progon The decision to treat an asymptomatic male partner who 
as a negative culture or smear, or one in whom no culture has 
been attempted, is an individual one. In any event, the consort 
should be treated with Flagyl in cases of reinfection. Flagyl is 
also indicated for acute intestinal amebiasis (amebic dysentery) 
and for amebic liver abscess. 


Contraindications: Evidence or history of blood dyscrasia, active 
organic disease of the CNS, the first trimester of pregnancy 
and a hypersensitivity to metronidazole. 


Warnings: Flagyl should not be used in the first trimester of 
pregnancy (see Contraindications). Use with discretion during 
the second and third trimesters of pregnancy and restrict to 
those pregnant patients not cured by topical measures. Flagyl 
(metronidazole) is secreted in the breast milk of nursing mothers. 
It is not known whether this can be injurious to the newborn 
pee lactation, an alternative method of feeding may 
elected. 


Note: Tumorigenicity Studies in Rodents. Metronidazole has 
shown evidence of tumorigenic activity in a number of studies 
involving chronic, oral administration in mice and rats. 

Most prominent among the effects in the mouse was the 
promotion of pulmonary tumorigenesis. This has been observed 
in all five reported studies in that species, including one study 
in which the animals were dosed on an intermittent schedule 
(administration during every fourth week only). One of the 
mouse studies revealed increases in the incidence of malignant 
RON as well as bap gt! neoplasms associated with 
bars | is of the drug. All these effects are statistically 
significant. 

In two long-term toxicity studies in the rat there was a 
Statistically significant increase in the incidence of various neo- 
plasms, particularly mammary tumors, among female rats on 
metronidazole over that noted in the control groups. 

Two lifetime tumorigenicity studies in hamsters have been 
performed and reported to be negative. 1 ‘ 

Metronidazole has been reported to potentiate the anti- 
Coagulant effect of coumarin and warfarin resulting in a pro- 
longation of prothrombin time. This possible drug interaction 
should be considered when Flagyl is prescribed for patients on 
this type of anticoagulant therapy. 


Precautions: Mild leukopenia has been reported during Flagyl 
or use: total and differential leukocyte counts are 
recommended before and after treatment with the drug, especially 
if a second course is necessary. Avoid alcoholic beverages dur- 
ing riag) terapy because abdominal cramps, nausea, vomiting, 
headaches and flushing may occur. Discontinue mayi promptly 
if abnormal neurologic signs occur. Exacerbation of moniliasis 
may occur. In amebic liver abscess, aspirate pus during metro- 
nidazole therapy. Flagyl may interfere with certain chemical 
analyses for SGOT. 


Adverse Reactions: Nausea, headache, anorexia, vomiting, diar- 
thea, epigastric distress, abdominal cramping, constipation, a 
metallic, sharp and unpleasant taste, furry tongue, glossitis and 
stomatitis poset associated with a sudden, overgrowth of 
Candida, exacerbation of vaginal candidiasis, an occasional re- 
versible moderate leukopenia, dizziness, vertigo, incoordination, 
ataxia, convulsive seizures, peripheral neuropathy, fleeting joint 
pains, confusion, irritability, depression, weakness, insomnia, 
mild erythematous eruptions, urticaria, flushing, nasal congestion. 
dryness of the mouth, vagina or vulva, pruritus, dysuria, cystitis, 
a sense of pelvic pressure, dyspareunia, fever, polyuria, incon- 
tinence, decrease of libido, proctitis, pyuria and darkened urine 
have occurred in patients receiving the drug, Patients receiving 
Hex May experience abdominal distress, nausea, vomiting, 
flushing or headache if alcoholic — are consumed. The 
taste of alcoholic beverages may also be modified. Flattening 
of the T-wave may be seen in ECG tracings 

ere and Administration: For Trichomoniasis: The recom- 
mended dosage for both male and female is one 250-mg. tablet 
orally three times daily for seven days. When repeat courses of 
the drug are required, it is recommended that an interval of 4 
to 6 weeks fepe between courses and that the presence of 
the trichomonad be reconfirmed by appropriate laboratory mea- 
Sures. Total and differential leukocyte counts should be made 
before, during and after retreatment. The male consort should be 
treated in any event in cases of reinfection. 

For Amebiasis: Adults: For acute intestinal amebiasis, 750 mg 
orally three times daily for 5 to 10 days. 

. For amebic liver abscess: 500 mg. or 750 mg. orally three 
times daily for 5 to 10 days. 

. Children: 35 to 50 mg./kg. of body weight/24 hours, divided 
into three doses, orally for 10 days. 


SEARLE Searle & Co. 

San Juan, Puerto Rico 00936 
Address medical inquiries to: 

G. D. Searle & Co. 

Medical Communications Department, Box 5110 
Chicago, Illinois 60680 


941-R1 


-ab 


aia it al E al 


alind ak 





His trichomoniasis can 
make her therapy useless 


unless they b 4 







oth take... 


When the male is not treated for Trichomonas vaginalis, the female— 
no matter how well she cooperates with therapy—probably will become 
reinfected. To arrest this infection/reinfection cycle, both infected 
partners must be treated simultaneously. 


The only systemic trichomonacide- In the female, trichomoniasis 

is a multiorgan disease. Trichomonads invade the vagina, and are often 
deeply entrenched in the endocervix, Skene's and Bartholin's glands, 
the urethra, and the bladder. The male genitourinary tract has seven 
possible sites of infection. Only the systemic action of Flagyl can 
eliminate'sequestered trichomonads from these sites; topical treat- 
ments are ineffective. 


Effective in both partners— Because it reaches infection sites via the 
bloodstream, Flagylis the only trichomonacide that is effective in both 
men and women. And Flagyl is the only available agent of its kind. 


The only effective trichomonacide for couples 


Flagyl metronidazole) 


Please see adjacent page for brief summary o 
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Sure as a new day will dawn, 
Peri-Colacé works with gentle, proven predictability 


PERI-COLACE combines the gentle 
laxative and effective stool softener 
so often needed when bowel. motility 
is depressed. PERI-COLACE acts gently 
to induce peristalsis, while the stool- 
softening agent lets natural intestinal 
water permeate stools. 


PERI-COLACE is predictable —gentle 
evacuation usually occurs within 8 to 
12 hours. It is useful in. obstetrical 
patients, as. well as in geriatrics, pre- 
and postoperative patients, the con- 
valescent, in patients with medication- 
related suppression of bowel motility 
and children. 


-casanthranol and dioctyl sodium sulfosuccinate 






PERI-COLACE —gentle, proven, pre- 
dictable. In capsule and liquid forms. 


PERIGOLAGE 


Gentle laxative plus stool softener 
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(norethindrone 0.5 mg. with ethinyf'estradiol 0.035 mg.) 


Brevicon" 28-Day Tablets 
(21 norethindrone 0.5 mg. with ethinyl estradiol 
0.035 mg. tablets followed by 7 inert tablets) 


ORAL CONTRACEPTIVE (0.C.) AGENTS 


INDICATIONS 0.C.s are indicated for the prevention of pregnancy. The drop- 
out rate for medical reasons, as observed in the Clinical trials conducted with 
BREVICON, appears to be somewhat higher than observed with higher dose 
combination products. The dropout rate due to menstrual disorders and ir- 
regularities was also somewhat higher, dropouts being equally split between 
Menstrual disorders and irregularities and other medical reasons attributable 
to the drug. DOSE-RELATED RISK OF THROMBOEMBOLISM FROM 0.C.s 

Studies have shown a positive association between the dose of estrogens in 
0.C.s and the risk of thromboembolism. For this reason, it is prudent and in 
keeping with good principles of therapeutics to minimize exposure to estro- 
gen. The O.C. product prescribed for any given patient should be that product 
which contains the least amount of estrogen that is compatible with an ac- 
ceptable pregnancy rate and patient acceptance. It is recommended that new 
acceptors of O.C.s should be started on preparations containing 0.05 mg or 
less of estrogen 


CONTRAINDICATIONS 1. Known or suspected pregnancy (see Warning No. 
5). 2. 0.C.s should not be used in women who have or have had any of the 
following conditions: a. Thrombophlebitis or thromboembolic disorders. b 
Cerebral vascular or coronary artery disease. c. Markedly impaired liver func- 
tion. d. Known or suspected carcinoma of the breast. e. Known or suspected 
estrogen dependent neoplasia. f. Undiagnosed abnormal genital bleeding. 


WARNINGS: Cigarette smoking increases the risk of serious car- 
diovascular side effects from 0.C. use. This risk increases with age and 
with heavy smoking (15 or more cigarettes per day) and is quite 
marked in women over 35 years of age. Women who use 0.C.s should 
be strongly advised not to smoke. 


The use of 0.C.s is associated with increased risk of several serious con- 
ditions including thromboembolism. stroke, myocardial infarction, liver 
tumor, gall bladder disease, visual disturbances, fetal abnormalities, and 
hypertension. Practitioners prescribing 0.C.s should be familiar with the 
following information relating to these risks 


1. Thromboembolic Disorders and Other Vascular Problems: An increased 
risk of thromboembolic and thrombotic disease associated with the use of 
0.C.s is well established. One British study demonstrated an increased rela- 
tive risk for fatal venous thromboembolism; two British and three American 
studies demonstrated an increased relative risk for non-fatal venous throm- 
boembolism. These studies estimate that users of 0.C.s are 4 to 11 times 
more likely than nonusers to develop these diseases without evident cause. 
CEREBROVASCULAR DISORDERS. Two American studies demonstrated an 
increased relative risk for stroke, which had not been shown in prior British 
studies. In a collaborative American study of cerebrovascular disorders in 
women with and without predisposing causes, it was estimated that the rela- 
tive risk of hemorrhagic stroke was 2.0 times greater in users than nonusers 
and the relative risk of thrombotic stroke was 4 to 9.5 times greater in users 
than in nonusers. A British long-term, follow-up study reported in 1976 a 
highly significant association between O.C. use and stroke. Another British 
long-term, follow-up study had suggested such an association in 1974, but 
the number of cases was too small to estimate the risk. MYOCARDIAL IN- 
FARCTION. An increased relative risk of myocardial infarction associated with 
the use of 0.C.s has been reported, confirming a previously suspected asso- 
ciation. One study conducted in the United Kingdom found, as expected, that 
the greater the number of underlying risk factors for coronary artery disease 
(cigarette smoking, hypertension, hypercholesterolemia, obesity, diabetes, 
history of preeclamptic toxemia) the higher the risk of developing myocardial 
infarction, regardless of whether the patient was an O.C. user or not. 0.C.s, 
however, were found to be an additional risk factor. In terms of relative risk, it 
has been estimated that O.C. users who do not smoke (smoking is consid- 
ered a major predisposing condition to myocardial infarction) are about twice 
as likely to have a fatal myocardial infarction as nonusers who do not smoke. 
0.C. users who are also smokers have about a 5-fold increased risk of fatal 
infarction compared to users who do not smoke, and about a 10- to 12-fold 
increased risk compared to nonusers who do not smoke. Furthermore, the 
number of cigarettes smoked is also an important factor. In determining the 
importance of these relative risks, however, the baseline rates for various age 














A gouas must be given serious consideration. (The estimates are based on 


ritish vital statistics which show acute myocardial infarction death rates 2- to 
3-times less than in the U.S. for women in these age groups; consequently, 
actual U.S. death rates could be higher.) The importance of other predispos- 
ing conditions mentioned above in determining relative and absolute risks 
has not been quantified; other synergistic actions may exist. RISK OF DOSE. 
In an analysis of data derived from several national adverse reaction reporting 
systems, British investigators concluded that the risk of thromboembolism 
including coronary thrombosis is directly related to the dose of estrogen used 
in 0.C.s. Preparations containing 0.1 mg or more of estrogen were as- 
sociated with a higher risk of thromboembolism than those containing 0.05- 
0.08 mg of estrogen. Their analysis did suggest, however, that the quantity 
of estrogen may not be the sole factor involved. This finding has been sup- 
ported by a study in the United States. Careful epidemiological studies to de- 
termine the degree of thromboembolic risk associated with progestogen-only 
0.C.s have not been performed. Cases of thromboembolic disease have been 
reported in women Un) these products, and they should not be presumed to 
be free of excess risk. ESTIMATE OF EXCESS MORTALITY FROM CIRCULAT- 
ORY DISEASE. A large British prospective study estimated the mortality rate 
per 100,000 women fer year from diseases of the circulatory system for 
users and nonusers of 0.C.s according to age, smoking habits, and duration 
of use. The overall excess death rate annually from circulatory diseases for 
0.C. users was estimated to be 20 per 100,000 (ages 15-34—5/100,000; 
ages 35-44 —33/100,000; ages 45-49 —140/100,000). The risk is concen- 
trated in older women, in those with a long duration of use, and in cigarette 
smokers, and may persist after discontinuation of O.C. use. It was not possi- 
ble, however, to examine the interrelationships of age, smoking, and dura- 
tion of use, nor to compare the effects of continuous vs. intermittent use. 
Although the study showed a 10-fold increase in death due to circulatory dis- 
eases in users for 5 or more years, all of these deaths occurred in women 35 
or older. Until larger numbers of women under 35 with continuous use for 5 
or more years are available, it is not possible to assess the magnitude of the 
relative risk for this younger age group. The available data from a variety of 


~ sources have been analyzed to estimate the risk of death associated with vari- 


ous methods of contraception. The estimates of risk of death for each method 
include the combined risk of the Ed method (e$. thromboem- 
bolic and thrombotic disease in the case of 0.C.s) plus the risk attributable to 
pregnancy or abortion in the event of method failure. This latter risk varies 


.— with the effectiveness of the contraceptive method. The findings of this 


analysis are shown in Table 1 below. The study concluded that the mortality 
associated with all methods of birth control is low and below that of 
childbirth, with the exception of 0.C.s in women over 40 who smoke. (The 
fates given for pill only/smokers for each age group are for smokers as a 
class. For "heavy" smokers AER than 15 cigarettes a day), the rates given 
would be about double; for "light" smokers (less than 15 cigarettes a day). 
about 50 percent.) The lowest mortality is associated with the condom or dia- 
phragm backed up by early abortion. The study also concluded that O.C. 
users who smoke, especially those over the age of 30, have a greater mortal- 
ity risk than O.C. users who do not smoke. 

TABLE 1. The annual number of deaths associated with control of fertility and 
no control per 100,000 nonsterile women by regimen of control and age of 





women are: 
K 15-19 20-24 25-29 30-34 35-39 40-44 
No method 5.6 6.1 7.4. 18.9 20.8 22.6 
Abortion only T2 1.6 1.8 17 1.9 12 
Pill only—nonsm@kers 13:14 TA 22:49 121 
Pill only—smokers 1.5 1.6 16 3108 13.4 589 
IUDs only 0,9 FPO. ^ T2555 5432 5220551189 
«Traditional 
contraception only 14 16 20 $6. 5.0. -42 
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is further increased by hypertension, hyp pidemias, obesity, diabetes, or 
history of preeclampic toxemia and especially by cigarette smo ing. Based on 
the data currently available, the following table gives a gross estimate of the 
risk of death from circulatory disorders associated with the use of 0.C.s: 


TABLE 2. Smoking habits and other predisposing conditions — risk as- 
sociated with use of 0.C.s 








Age Below 30 30-39 40+ 
Heavy smokers C B A 
Light smokers D C B 
Nonsmokers 
(No predisposing conditions) D C.D C 
Nonsmokers 
(other predisposing conditions) C CB BA 





A—Use associated with very high risk. C—Use associated with moderate risk. 
B— Use associated with high risk. D — Use associated with low risk. 





The physician and the patient should be alert to the earliest manifestations of 
thromboembolic and thrombotic disorders (e.g.. thrombophlebitis, pulmo- 
nary embolism, cerebrovascular insufficiency, coronary occlusion, retinal 
thrombosis, and mesenteric thrombosis). Should any of these occur or be 
suspected, the drug should be discontinued immediately. A four- to six-fold 
increased risk of post-surgery thromboembolic complications has been re- 
ported in O.C. users. If feasible, 0.C.s should be discontinued at least 4 
weeks before surgery of a type associated with an increased risk of throm- 
boembolism or prolonged immobilization. Among patients with thromboem- 
bolic disease, the results of retrospective studies suggest the possibility of an 
increased risk for users who are of blood types A, B, or AB, as compared with 
those of ‘ype 0. Ocular Lesions: There have been reports of neuro-ocular le- 
sions such as optic neuritis or retinal thrombosis associated with the use of 
0.C.s. Discontinue O.C. medication if there is unexplained, sudden or 
gradual, partial or complete loss of vision; onset of proptosis or diplopia; 
papilledema; or retinal vascular lesions; and institute appropriate diagnostic 
and therapeutic measures. Carcinoma: Long-term continuous administration 
of either natural or synthetic estrogen in certain animal species increases the 
frequency of certain adenomas, benign or malignant, such as those of the 
breast, cervix, vagina, uterus, ovary, pituitary and liver. Certain synthetic 
progestogens, none currently contained in O.C.s, have been noted to in- 
crease the incidence of mammary nodules, benign and malignant, in dogs. 
Several retrospective case-control studies have reported an increased relative 
risk (3.1 to 13.9 times) associating endometrial carcinoma with the prolonged 
use of estrogens in postmenopausal women who took estrogen replacement 
medication to relieve menopausal symptoms. One publication reported on the 
first 30 cases submitted by physicians to a registry of cases of adenocar- 
cinoma of the endometrium in women under 40 on 0.C.s. Of the adenocar- 
cinomas found in women without predisposing risk factors for adenocar- 
cinoma of the endometrium (e.g., Hee bleeding at the time 0.C.s were 
first given, pee Stic ovaries) nearly all occurred in women who had used a 
sequential 0.C. These products are no longer marketed. No statistical associ- 
ation has been reported Suggesting an increased risk of endometrial cancer in 
users of conventional combination or progesogen-only 0.C.s, although indi- 
vidual cases have been reported. Several studies have shown no increased 
risk of breast cancer to women taking 0.C.s or estrogens. In one study, how- 
ever, while no overall increased risk of breast cancer was noted in women 
treated with O.C.s, a gpn risk was suggested for the subgroups of 0.C. 
users with documented benign breast disease and for long-term (2-4 years) 
users. One other study indicated an increasing risk of breast cancer in women 
taking menopausal estrogens, which increased with duration of follow-up. A 
reduced occurrence of benign breast tumors in users of 0.C.s has been well 
documented. In a prospective study of women with cervical dysplasia, there 
was an increase in severity and of conversion to cancer in situ in O.C. users 
compared with nonusers. This became statistically significant after 3 to 4 
years of use. Nonreversal of EL within the first 6 months of pill use was 
Suggested to be predictive o proud on after prolonged exposure. There 
have been other reports of microglandular hyperplasia of the cervix in users 
of 0.C.s. In summary, there is at present no confirmed evidence from human 
Studies of an increased risk of cancer associated with O.C.s. Close clinical 
surveillance of all women taking O.C.s is, nevertheless, essential. In all cases 
of undiagnosed persistent or recurrent abnormal vaginal bleeding, appropri- 
ate diagnostic measures should be taken to rule out malignancy. Women with 
a strong family history of breast cancer or who have breast nodules, fibrocys- 
lic disease or abnormal mammograms should be monitored with particular 
care if they elect to use 0.C.s instead of other methods of contraception. 4. 
Liver Tumors: Sudden severe abdominal pain or shock may be due to rupture 
and hemorrhage of a liver tumor. There have been reports associating benign 
or malignant liver tumors with O.C. use. This has been reported in short- 
term as well as long-term users of 0.C.s. One study showed that O.C. formu- 
lations with high hormonal potency were associated with a higher risk than 
lower potency formulations. Two studies relate risk with duration of use, the 
risk being much greater after 4 or more years of use. Although it is an un- 
common lesion, it should be considered in women presenting with an "acute 
abdomen''. The tumor may cause serious or fatal hemorrhage. Patients with 
liver tumors have demonstrated variable clinical features which may make 
preoperative diagnosis difficult. Some cases presented because of right upper 
quadrant masses, while most had signs and symptoms of acute in- 
traperitoneal hemorrhage. Routine radiological and laboratory studies may 
not be helpful. Liver scans may clearly show a focal defect. Hepatic hei 
raphy may be a useful procedure in diagnosing primary liver neoplasm. 5. 
Use in or Immediately Preceding Pregnancy, Birth Defects in Offspring, and 
Malignancy in Female Offspring: The use of female sex hormones —both es- 
trogenic and progestational agents —during early pregnancy may seriously 
damage the offspring. It has been shown that females exposed in utero to 
diethylstilbestrol, a nonsteroidal estrogen, have an increased risk of develop- 
ing in later life a form of vaginal or cervical cancer that is ordinarily extreme 
rare. This risk has been estimated to be of the order of 1 in 1,000 exposures 
or less. Although there is no evidence at the present time that O.C.s further 
enhance the risk of developing this type of malignancy, such patients should 
be monitored with particular care if they elect to use 0.C.s instead of other 
methods of contraception. Furthermore, a high percentage of women ex- 
posed to diethylstilbestrol (from 30 to 90%) have been found to have epithe- 
lial changes of the una and cervix. Although these changes are histologi- 
d benign, it is not known whether this condition is a precursor of vaginal 
malignancy. Male children so exposed may develop abnormalities of the uro- 
genital tract. Although similar data are not available with the use of other es- 
trogens, it cannot be presumed that they would not induce similar changes. 
An increased risk of congenital anomalies, including heart defects and limb 
defects, has been reported following use of sex hormones, including 0.C.s, 
in pre nancy. In one case-control study it was estimated that there was a 
4.7-fold increased relative risk of limb-reduction defects in infants exposed in 
utero to sex hormones (0.C.s, hormonal withdrawal tests for pregnancy or 
attempted treatment for threatened abortion). Some of these exposures were 
very short and involved only a few days of treatment, The data suggest that 
the risk of limb-reduction defects in exposed fetuses is somewhat less than 1 
in 1,000 live births. In a large prospective study, cardiovascular defects in 
children born to women who received female hormones, including 0.C.s, 
during early pregnancy occurred at a rate of 18.2 per 1,000 births, compared 
to 7.8 per 1,000 for children not so exposed in utero. These results are statis- 
tically significant. In the past, female sex hormones have been used during 
pregnancy in an attempt to treat threatened or habitual abortion. There is 
considerable evidence that estrogens are ineffective for these indications, and 
there is no evidence from well controlled studies that progestogens are effec- 
tive for these uses. There is some evidence that triploidy and possibly other 
types of polyploidy are increased among abortuses from women who become 
pregnant soon after ceasing O.C.s. Embryos with these anomalies are virtu- 
ally always aborted spontaneously. Whether there is an overall increase in 
spontaneous abortion of pregnancies conceived soon after SPP 0.C.s is 
unknown, If the patient has not adhered to the prescribed schedule, the pos- 
sibility of pregnancy should be considered at the time of the first missed 
lg (or after 45 days from the last menstrual period if progestogen-only 
C.s are used) and further use of 0.C.s should be withheld until pregnancy 
has been ruled out. It is recommended that for any patient who has missed 
two consecutive periods, pregnancy should be ruled out before continuing 
the contraceptive regimen. If pregnancy is confirmed, the patient should be 
apprised of the potential risks to the fetus and the advisability of continuation 
of the pregnancy should be discussed in the light of these risks. It is also 
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“combinations to induce withdrawal bleeding should not be used as a test of 


pregnancy. 6. Gail Bladder Disease: Studies report an increased risk of gall 


bladder disease in users of 0.C.s or ran, In one study, an increased 
risk appeared after 2 years of use and doubled after 4 or 5 years of usg. In 
another study an increased risk was apparent between 6 and 12 mph: of 
use. 7. Carbohydrate and Lipid Metabolic Effects: A decrease in glucose tol- 
erance has been observed in a significant percentage of patients on OL.s. 
For this reason, prediabetic and diabetic patients should be carefully ob- 
served while receiving O.C.s. An increase in triglycerides and total phos- 
pholipids has been observed in patients receiving 0.C.s. The clinical signifi- 
cance of this finding is unknown. 8. Elevated Blood Pressure: An increase in 
blood pressure has been reported with 0.C. use. In some women, hyperten- 
Sion may occur within a few months of beginning O.C. use. In the first year ofe 
use, the prevalence of women with hypertension is low in users and may be 
no higher than that of a comparable group of nonusers. The prevalence in 
users increases, however, with longer exposure, and in the fifth year of use is 
two and a half to three times the reported prevalence in the first year. Age is 
also strongly correlated with the development of hypertension in 0.C. users. 
Women with a history of elevated blood pressure (hypertension), preexisting 
renal disease, a history of toxemia or elevated blood pressure during preg- 
nancy, a familial tendency to hypertension or its consequences, or a fiston 
of excessive weight pan or fluid retention during the menstrual cycle may be 
more likely to develop elevation of blood pressure when given 0.C.s and, 
therefore, should be monitored closely. Even though elevated blood pressure 
may remain within the "normal" range, the clinical implications of elevations 
Should not be ignored and close surveillance is indicated, particularly for 
women with other risk factors for cardiovascular disease or stroke. High 
blood pressure may or may not persist after discontinuation of the O.C. 9. 
Headache: The onset or exacerbation of migraine or development of headache 
of a new pattern which is recurrent, persistent, or severe, requires discon- 
tinuation of 0.C.s and evaluation of the cause. 10. Bleeding Irregularities: 
Breakthrough bleeding, spotting, and missed menses are frequent reasons 
for patients discontinuing O.C.s. In breakthrough bleeding, as in all cases of 
irregular bleeding from the vagina, nonfunctional causes should be borne in 
mind. In undiagnosed persistent or recurrent abnormal bleeding from the 
vagina, adequate pagnortie measures are indicated to rule out pregnancy or 
malignancy. If pathol y has been excluded, time or a change to another 
formulation may solve the problem. Changing to an O.C. with a higher estro- 
gen content, while potentially useful in minimizing menstrual Ire p M 
Should be done only if necessary since this may increase the risk of throm- 
boembolic disease. Women with a past history of oligomenorrhea or secon- 
dary amenorrhea or young women without regular cycles may have a tend- 
ancy to remain anovulatory or to become amenorrheic after discontinuation 
of 0.C.s. Women with these preexisting problems should be advised of this 
possibility and encouraged to use other contraceptive methods. Post-use 
anovulation, possibly Rrjongec. may also occur in women without previous 
irregularities. A higher incidence of galactorrhea and of pituitary tumors 
(e.g., adenomas) has been associated with amenorrhea in former users 
compared with nonusers. One study reported a 16-fold increased prevalence 
of pituitary prolactin-secreting tumors among patients with postpill 
amenorrhea when galactorrhea was present. 11. /nfertility: There is evidence 
of impairment of fertility in women discontinuing 0.C.s in comparison with 
those discontinuing other methods of contraception. The impairment appears 
to be independent of the duration of use of the preparations. While the im- 
pairment diminishes with time, there is still an appreciable difference in the 
results in nulliparous women for the O.C. and non-O.C. groups 30 months 
after discontinuation of birth control. For parous women the difference is ho 
longer apparent 30 months after cessation of contraception. 12. Ectopic 
Pregnancy: Ectopic as well as intrauterine pregnancy may occur in contracep- 
tive failures. However, in progestogen-only 0.C. failures, the ratio of ectopic 
to intrauterine pregnancies is higher than in women who are not receiving 
0.C.s, since the drugs are more effective in preventing intrauterine than ec- 
topic pregnancies. 13. Breast Feeding: 0.C.s given in the postpartum period 
may interfere with lactation, There may be a decrease in the quantity and 
quality of the breast milk. Furthermore, a small fraction of the hormonal 
agents in O.C.s has been identified in the milk of mothers receiving these 
drugs. The effects, if any, on the breast fed child have not been determined. If 
feasible, the use of O.C.s should be deferred until the infant has been 
weaned. PRECAUTIONS GENERAL 1. A complete medical and family history 
Should be taken prior to the initiation of O.C.s. The pretreatment and periodic 
posa examinations should include special reference to blood pressure, 
reasts, abdomen and pelvic organs, including Papanicolaou smear and rele- 
vant laboratory tests. As a general rule, O.C.s should not be prescribed for 
longer than 1 year without another physical examination being performed. 2. 
Under the influence of estrogen-progestogen preparations, preexisting 
uterine leiomyomata may increase in size. 3. Patients with a history of 
psychic depression should be carefully observed and the drug discontinued if 
depression recurs to a serious degree. Patients becoming significantly de- 
pressed while taking O.C.s should stop the medication and use an alternate 
method of contraception in an attempt to determine whether the symptom is 
drug related. 4, 0.C.s may cause some degree of fluid retention. They should 
be prescribed with caution, and only with careful monitoring. in patients with 
conditions which might be aggravated by fluid retention, such as convulsive 
disorders, migraine AT asthma or cardiac, hepatic or renal insuffi- 
Ciency. 5. Patients with a past history of jaundice during pregnancy have an 
increased risk of recurrence of jaundice while receiving O.C. therapy. If jaun- 
dice develops in any patient receiving such drugs, the medication should be 
discontinued. 6. Steroid hormones may be poorly metabolized in patients 
with impaired liver function and should be administered with caution in such 
patients, 7. O.C. users may have disturbances in normal tryptophan 
metabolism which may result in a relative pyridoxine deficiency. The clinical 
significance of this is unknown. 8. Serum folate levels may be depressed by 
0.C. therapy, Since the pregnant woman is predisposed to the development 
of folate deficiency and the incidence of folate deficiency increases with in- 
creasing gestation, it is possible that if a woman becomes pregnant shortly 
after stopping 0.C.s, she may have a greater chance of developing folate de- 
ficiency and complications attributed to this deficiency. 9. The pathologist 
should be advised of O.C. therapy when relevant specimens are submitted. 
10. Certain endocrine and liver function tests and blood components may be 
affected by estrogen-containing O.C.s. For example: a. Increased sulfo- 
bromophthalein retention. b. Increased prothrombin and factors VII, VIII, IX, 
and X; decreased antithrombin 3; increased A lo platelet 
aggregability. c. Increased thyroid binding globulin (TBG) leading to in- 
creased circulating total thyroid hormone, as measured by protein-bound 
iodine (PBI), T4 by column. or T4 by radioimmunoassay. Free T3 resin uptake 
is decreased, reflecting the elevated TBG, free T4 concentration is unaltered. 
d. Decreased Brie vl excretion. e. Reduced response to metyrapone 
test. DRUG INTERACTIONS 0.C.s may be rendered less effective by virtue of 
drug interaction with rifampin, isoniazid, ampicillin, neomycin, penicillin V, 
chloramphenicol, sulfonamides, nitrofurantoin, barbiturates, phenytoin, 
primidone, nes. tranquilizers and antimigraine preparations. O.C.s 
may alter the effectiveness of other fre of drugs, such as oral anticoagu- 
lants, anticonvulsants, tricyclic antidepressants, antihypertensive agents 
e.g., quanethidine), vitamins and hypoglycemic agents. CARCINOGENESIS 
ee Warnings. PREGNANCY Pregnancy category X. See Contraindications 
and Warnings. NURSING MOTHERS See Warnings. ADVERSE REACTIONS An 
increased risk of the following serious adverse reactions has been associated 
with the use of 0.C.s (see Warnings): thrombophlebitis, thrombosis, pulmo- 
nary embolism, coronary thrombosis, cerebral thrombosis, mesenteric. 
thrombosis, liver tumors, cerebral hemorrhage. hypertension, gall bladder 
disease, congenital anomalies, neuro-ocular lesions, e.g.. retinal thrombosis and 
optic neuritis. The following adverse reactions have been reported in patients 
receiving O.C.s and are believed to be drug related: bleeding irregular- 
ities (breakthrough bleeding, spotting, missed menses during treatment, 
amenorrhea after treatment), gastrointestinal symptoms (nausea, vomiting, 
bloating, abdominal cramps), dysmenorrhea, infertility after discontinuance 
of treatment, edema, chloasma or melasma which may persist after drug is dis- 
continued, breast changes (tenderness, enlargement, and secretion), intol- 
erance to contact lenses, change in corneal curvature (steepening) change in 
weight (increase or decrease), change in cervical erosion and cervical, secretion, 
pore diminution in lactation when given immediately postpartum, cho- 
estatic jaundice, migraine, increase in size of uterine leiomyomata, 
rash (allergic), mental depression, reduced tolerance to carbohydrates, vag- 
inal candidiasis, prolactin-secreting pituitary tumors. The follwing adverse 
reactions have been reported in users of 0.C.s, and the association has been 
premenstrual-like syndrome, cataracts, changes 
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Indication and usage —For prevention of pregnancy. Pregnancy rate using products with =35 mcg. ethinyl estradiol 
or =50 mcg. mestranol is <1/100 woman-years. With =35 mcg. ethinyl estradiol, rate is slightly higher; with 
progestogen-only oral contraceptives (OCs), rate is about 3. Precise comparisons cannot be made. Rates for other 
methods have been published. Dose-related Thromboembolic Risk — One study showed positive association between 
OC estrogen dose and thromboembolic risk. Thus, it is prudent and in keeping with good therapeutics to minimize 
estrogen exposure. Prescribe product containing the least amount of estrogen compatible with acceptable pregnancy 
rate and patient acceptance. Start new OC users on —50 mcg. estrogen. 


Contraindications — Thrombophlebitis, thromboembolic disorders, cerebral vascular disease, myocardial infarction 
or coronary artery disease, or past history of these; known or suspected breast carcinoma, estrogen-dependent 
neoplasia, or pregnancy; undiagnosed abnormal vaginal bleeding; markedly impaired liver function; past or present, 
benign or malignant liver tumors. 

Warnings 


Cigarette-smoking increases risk of serious cardiovascular side effects from 0C use. Risk increases 
with age and heavy smoking (15 or more cigarettes/day) and is quite marked in women over 35. 0C 
users should be strongly advised not to smoke. 


OCs are associated with increased risk of several serious conditions including venous and arterial 
thromboembolism, thrombotic and hemorrhagic stroke, myocardial infarction, visual disorders, hepatic tumors, 
gallbladder disease, hypertension, fetal abnormalities. Practitioners should be familiar with the available 
information relating to these and other risks. 


1. Thromboembolic disorders and other vascular problems — Increased risk of thromboembolic and thrombotic 
disease associated with OCs is well established. A British study showed increased relative risk for fatal venous 
thromboembolism, 2 British and 3 U.S. studies increased relative risk for nonfatal venous thromboembolism. Two U.S. 
studies showed increased relative risk for stroke, not shown in prior British studies. It was estimated OC users were 
2—11 times more likely than nonusers to manifest these diseases without evident cause. In a British study of 
idiopathic deep vein thrombosis and pulmonary embolism, projected hospitalization rates for ages 16-40 were 
47/year/100,000 users and 5 for nonusers. In a British mortality study, overall excess mortality from pulmonary 
embolism or stroke was 1.3— 3.4 deaths/year/100,000 users and increased with age. Cerebrovascular Disorders — In 
a US. study of stroke with and without predisposing causes, risk of hemorrhagic stroke was estimated as 2 times 
greater and thrombotic stroke 4.0— 9.5 times greater in users. Mortality trends in 21 countries indicate that, since OC 
introduction, changes in mortality from nonrheumatic cardiovascular disease were associated with changes in the 
prevalence of OC use. The Royal College of GPs reported on its prospective study comparing users and nonusers: "A 
statistically significant higher rate of reporting of cerebrovascular accidents in Takers is evident, but the numbers are 
too small to justify an estimation of the degree of risk." They reported more superficial and deep vein thrombosis in 
users. A 1977 analysis showed a 5-fold increased mortality in users from circulatory diseases, mainly myocardial 
infarction (MI) and hemorrhagic stroke. Excess mortality was associated with age, smoking and duration of use. In 
1976 a British Family Planning Association study found a highly significant association between OC use and stroke 
though total numbers were small; the increased risk for venous thrombosis and pulmonary embolism was about 4-fold 
and statistically highly significant. Circulatory disease mortality was significantly greater in users. Myocardial 
Infarction —An increased risk of MI associated with OC use was reported in Britain, as previously suspected. The 
morbidity study found the greater the number of risk factors for coronary artery disease (smoking, hypertension, 
hypercholesterolemia, obesity, diabetes, history of pre-eclamptic toxemia) the higher the MI risk, regardless of OC use. 
OCs were considered an additional risk factor. The excess rate of fatal Ml in Britain was about 3,5/year/100,000 users 
aged 30— 39 and 20 for ages 40— 44. (These are based on British vital statistics with acute MI death rates 2— 3 times 
less than the U.S. Similar estimates for U.S. are 25.7 for users aged 30— 39 with predispositions vs. 1.5 without; for 
ages 40— 44, 86.2 vs. 5.1.) Excess hospitalization rate for nonfatal MI in Britain was about 3.5/year/100,000 users 
aged 30-39 and 47 for ages 40— 44. Smoking is a major predisposing condition to MI. In terms of relative risk, 
nonsmoking OC users are twice as likely to have fatal MI as nonsmoking nonusers. Smoking users have a 5-fold 
greater risk of fatal MI as nonsmoking users, but a 10— 12-fold greater risk than nonsmoking nonusers. Amount of 
smoking is an important factor. In determining importance of these risks, give serious consideration to rates in table 
below. Importance of other predispositions cited above in determining relative and absolute risks has not been 
quantified; it is likely the same synergism exists, but perhaps to a lesser extent 


Estimated Mortality Rate from Myocardial Infarction per 100,000 Women/Year 








Aged 30— 39 Aged 40-44 
Users Nonusers Users Nonusers 
All smokers 10.2 26 62.0 15.9 
= 15 cigarettes daily 13.0 5.1 78.7 313 
< 15 cigarettes daily 47 0.9 28.6 57 
Nonsmokers 18 12 10.7 74 
Smokers and nonsmokers 54 18 328 117 





Risk of Dose — Reports of thromboembolism after use of OCs with =50 mcg. estrogen received by drug safety 
committees in Britain, Sweden and Denmark were compared with the distribution expected from market research 
sales estimates. A positive correlation was found between estrogen dose and reporting of thromboembolism, 
including coronary thrombosis, in excess of that predicted by sales. OCs with =100 mcg. estrogen were associated 
with higher thromboembolism risk than those with 50— 80 mcg. The authors suggested that estrogen quantity may 
not be the sole factor. Any influence of progestogens was not considered, which may be responsible for certain 
discrepancies in the data. No significant differences were noted between OCs containing the same estrogen dose nor 
between ethinyl estradiol and mestranol, Studies on thromboembolic risk with progestogen-only OCs have not been 
done, Cases have been reported for these OCs and they are not presumed free of excess risk. In a U.S. case-controlled 
study, relative risk of OC use 1 month before hospitalization for various types of thromboembolism was calculated. If 
relative estrogenic potency and possible influence of different progestogens are ignored, OCs may be divided into 
those with <100 mcg. and those with =100 mcg. estrogen. For all cases combined, larger doses were associated with 
only slightly higher relative risk; for idiopathic cases relative risk was doubled with larger doses, but confidence limits 
overlapped and differences were not significant. Apparently there was no increased risk for cases with 
predispositions. Thromboembolic risk in users and nonusers increases with age. OCs have been considered an 
independent risk factor. Excess Mortality from Circulatory Diseases —A U.K. prospective study estimated annual 
mortality from circulatory diseases for OC users and nonusers according to age, smoking habits and duration of use. 
Excess mortality was 20/100,000 users (5 for ages 15— 34, 33 for ages 35— 44, 140 for ages 45— 49), the risk being 
concentrated in older women, long-term users, and smokers. Interrelationships of age, smoking and duration of use 
could not be examined, nor could effects of continuous vs. intermittent use. Though circulatory mortality was increased 
10-fold in users of >5 years, all deaths were in women over age 34. Until more under-35 users of 5+ continuous years 
are available, size of relative risk for this age group cannot be given. Risk of circulatory disease may have persisted 
after discontinuance of OCs. One study estimated risk of death with various contraceptive methods, each estimate 
including risk of method (e.g., thromboembolism for OCs) plus risk due to pregnancy or abortion in cases of method 
failure. This latter risk varies with effectiveness. It concluded mortality with all methods is low and below that of 
childbirth, except for OC users over 40 who smoke. Heavy smokers have double the risk of smokers as a class, light 
smokers about half. Mortality associated with OC use in nonsmokers over 40 is higher than with any other method in 
that age group. Lowest mortality is with the condom or diaphragm backed up by early legal abortion, Risk of 
thromboembolic and thrombotic disease associated with OCs increases with age after 30 and, for MI, is further 
increased by hypertension, hypercholesterolemia, obesity, diabetes, history of pre-eclamptic toxemia, and especially 
cigarette smoking. Based on current data, the chart gives gross estimates of risk of death from circulatory disorders 
associated with OCs: 





Riskis: A—very high, B— high, C—moderate, D —low. Age — <30 30-39 =40 
Heavy smokers (= 15/day) C ,B A 
Light smokers (<15/day) D C B 
Nonsmokers, no predispositions D CD C 
Nonsmokers, with predispositions C C.B B.A 


Physician and patient should be alert to earliest manifestations of thromboembolic and thrombotic disorders (e.g., 
thrombophlebitis, pulmonary embolism, cerebrovascular insufficiency, coronary artery disease, myocardial 
infarction, retinal thrombosis, mesenteric thrombosis). Should any of these occur or be suspected, discontinue OCs 
immediately. A 4— 7-fold increased risk of postsurgery thromboembolism was reported in users; if feasible 
discontinue OCs at least 4 weeks before elective surgery or during prolonged immobilization and do not resume until at 
least 4 weeks postsurgery. Thromboembolic risk may be increased for users with blood types A, B or AB. 2. Ocular 
lesions —Neuro-ocular lesions such as optic neuritis or retinal thrombosis have been associated with OCs 
Discontinue if there is unexplained, gradual or sudden, partial or complete loss of vision; proptosis or diplopia; 
papilledema; or evidence of retinal vascular lesions. Institute diagnostic and therapeutic measures. 3. Carcinoma — 
Long-term estrogen in certain animals increases carcinomas such as those of breast, uterus, cervix, vagina, ovary, 
liver, pituitary. Some synthetic progestogens, none currently in OCs, increase incidence of benign and malignant 
mamm®ry nodules in dogs. There is now evidence that estrogens increase risk of human endometrial carcinoma. In 
several case-controlled studies increased relative risk (3.1— 13.9 times) associated endometrial carcinoma with 
prolonged estrogen for menopausal symptoms. Risk was independent of other known risk factors and depended on 
duration of use and dose. This is supported by increased endometrial cancer incidence since 1969 in 8 U.S. areas with 
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cancer-reporting systems, which may be related to rapidly expanding estrogen use. There is no evidence that natural 
estrogens are more or less hazardous than synthetics at equi-estrogenic doses. Of the first 30 cases of endometrial 
carcinoma in OC users under 40, those without predispositions (e.g., irregular bleeding before OCs, polycystic ovaries) 
occurred nearly always with no-longer-marketed sequential OCs. No statistical association is reported suggesting 
increased endometrial cancer with combination or progestogen-only OCs, though individual cases have been 
reported. Studies show no increased breast cancer with OCs or estrogens. However, greater risk was noted in OC users 
with benign breast disease or long-term (2— 4 years) use. Risk of breast cancer with menopausal estrogens rose and 
further increased with duration of follow-up. Decreased benign breast tumors in OC users is well known. Some studies 
suggested increased risk of cervical dysplasia, erosion and carcinoma in long-term users; cause and effect is not 
established. Cervical microglandular hyperplasia has been reported. In summary, there is no confirmed evidence from 
human studies of increased cancer risk with OCs. Close surveillance is, however, essential. In undiagnosed persistent 
or recurrent abnormal vaginal bleeding, consider nonfunctional causes and take appropriate diagnostic measures to 
rule out malignancy. Carefully monitor users with a strong family history of breast cancer or with breast nodules, 
fibrocystic disease, recurrent cystic mastitis, abnormal mammograms, or cervical dysplasia. 4. Hepatic adenomas. 
hepatomas. fanart ..fegenerating nodules, focal nodular hyperplasia, hemangiomas hepatocellular 
Carcinoma. etc. have been associated with OCs. In 1 study OC formulations with high hormonal potency" were 
associated with higher risk. Though benign these hepatic lesions may rupture and cause fatal hemoperitoneum in 
short- or long-term users. Two studies related risk to duration of use, being much greater after —4 years. Consider 
such lesions in users with abdominal pain, tenderness, mass or shock. About 25% present with abdominal masses; up 
to half with acute hemoperitoneum. Routine radiologic and lab studies may not be helpful; liver scans may show a 
focal defect. Hepatic arteriography or CAT may be useful in diagnosis. Hepatocellular carcinoma was noted in a few 
users. OCs are contraindicated in case of past or present, benign or malignant liver tumors. 5. Use in or immediately 
preceding pregnancy, birth defects, malignancy in offsoring — Estrogens or progestogens during early pregnancy may 
seriously damage offspring. Females exposed in utero to DES and other nonsteroidal estrogens may have increased 
risk of vaginal or cervical cancer. Though OCs may not enhance this risk, monitor such patients carefully. From 
30— 9096 of DES-exposed women develop benign vaginal or cervical adenosis, which could be premalignant. Males so 
exposed may develop urogenital defects. Other estrogens may mimic DES. Reports relate fetal exposure to female sex 
hormones and congenital anomalies, e.g., multiple anomalies described by VACTERL for vertebral, anal, cardiac, 
tracheoesophageal, renal and limb defects. There appears preferential expression by males. There was a 4.7-fold 
increased risk of limb-reduction defects in infants exposed in utero to sex hormones (OCs, hormonal withdrawal 
pregnancy tests or treatment for threatened abortion). Some exposures were very short, being only a few days. 
Cardiovascular defects in children exposed to female hormones, including OCs, during early pregnancy occurred at 
18.2/1000 births, compared to 7.8 for those unexposed (P<.05). Female sex hormones were used for threatened or 
habitual abortion, but there is considerable evidence estrogens are ineffective and no evidence progestogens are 
effective. Triploidy and possibly other polyploidy may be increased in abortuses from women becoming pregnant soon 
post-OC. These almost always abort spontaneously. It is unknown if spontaneous abortion is increased soon after 
stopping OCs. Safety of OCs in pregnancy has not been demonstrated. Rule out pregnancy in using OCs and always 
consider it if withdrawal bleeding does not occur. If 2 consecutive periods are missed rule out pregnancy before 
continuing. If user deviates from regimen, consider pregnancy at first missed period and withhold OCs. If pregnancy is 
confirmed, apprise patient of potential fetal risks and discuss continuation of pregnancy, Users discontinuing for 
pregnancy should use alternative contraception for 3 months before attempting to conceive, though this is not based 
on precise information. Do not use progestogen-only or progestogen-estrogen drugs as pregnancy tests. 
6. Gallbladder lus risk, surgically confirmed, appeared after 2 years’ use and doubled after 4— 5 years in 1 study; 
it appeared in 6—12 months' use in another. 7. Carbohydrate & lipid metabolism — Decreased glucose tolerance 
occurs in a significant number of users; carefully observe diabetic and prediabetic patients. Triglycerides and total 
phospholipids may increase. 8. Elevated blood pressure (BP) occurs in some users in a few months, and degree may 
relate to progestogen dose. Hypertension prevalence in users is no higher than in nonusers in the first year, but 
increases with longer exposure; in the 5th year it is 212-3 times the first year. Age is strongly correlated with 
hypertension in users. Those with history of elevated BP (hypertension), pre-existing renal disease, history of toxemia 
orelevated BP in pregnancy, familial tendency to hypertension or its consequences, or history of excessive weight gain 
or fluid retention during menstrual cycles may be more likely to develop elevated BP on OCs and thus should be 
monitored closely. Even though elevated BP may be in the "normal" range, do not ignore clinical implications. Follow 
closely, particularly those with other risk factors for cardiovascular disease or stroke. High BP may or may not persist 
after stopping OCs. 9. Headache — Onset or exacerbation of migraine or development of headache of a new pattern 
that is recurrent, persistent or severe requires stopping OCs and evaluating cause. 10. — irregularities — 
Breakthrough bleeding (BTB), spotting and amenorrhea are frequent reasons for discontinuing. In BTB, as in all cases. 
of irregular bleeding, consider nonfunctional causes. In undiagnosed persistent or recurrent bleeding, rule out 
pregnancy or malignancy. If pathology is excluded, time or change to another product may suffice. Change to a higher 
estrogen OC only when necessary as this may increase thromboembolic risk. Those with a history of oligomenorrhea or 
secondary amenorrhea or without established regular cycles may be anovulatory or amenorrheic after discontinuing. 
Those with such problems should be so informed and other methods encouraged. Post-use anovulation, possibly 
prolonged, may occur in women without previous irregularities. Higher incidence of galactorrhea and of pituitary 
tumors (e.g., adenomas) has been associated with postpill amenorrhea, One study reported 16-fold increased 
prevalence of pituitary prolactin-secreting tumors in patients with postpill amenorrhea when galactorrhea was 
present. 11. Ectopics —In failures with combination OCs, the ratio of ectopic to intrauterine pregnancies is no higher 
than in nonusers. There may be an increased risk of ectopics after discontinuing. 12. Bras feeding OF may 
decrease quantity and quality of milk. A small fraction of OC steroids appears in milk. Effects if any on the child are 
unknown. If feasible defer OCs until after weaning. 13. Infertility may occur in women discontinuing OCs, which 
appears independent of duration of use. While impairment diminishes with time, there is still an appreciable 
difference in nulliparous but not parous women after 30 months; difference is negligible after 42 months. 
Precautions — Conduct complete history and physical prior to OC use and annually thereafter. Include breasts, 
abdomen and pelvis, with BP, pap and lab tests. Pre-existing uterine leiomyomata may enlarge. Mental depression 
may occur; with positive history, observe carefully and discontinue if serious recurrence. Fluid retention may occur; 
prescribe cautiously and monitor carefully in convulsive disorders, migraine, asthma, or cardiac, hepatic or renal 
dysfunction. History of jaundice in pregnancy increases risk of recurrence on OCs; observe carefully and discontinue if 
jaundice occurs. Steroids may be poorly metabolized in liver dysfunction and should be given cautiously. Tryptophan 
metabolism may be disturbed and result in pyridoxine deficiency; megaloblastic anemia has been reported. Serum 
folate may be depressed and may be exacerbated in post-OC pregnancy. Advise pathologist of OC use when submitting 
specimens. Endocrine and liver function tests may be altered; repeat abnormal tests after stopping for 2 months, 
These have been observed: increased BSP retention and other abnormalities in liver function tests; increased 
prothrombin and coagulation factors VII, VIII, IX, X; decreased antithrombin Ill, increased platelet aggregability; 
increased thyroid-binding globulin leading to increased circulating total thyroid hormone (PBI, T4); decreased T^ 
uptake, unaltered free T*; decreased pregnanediol excretion; reduced metyrapone response; increased blood 
transcortin, corticosteroid, triglyceride, phospholipid; reduced serum folate: impaired glucose tolerance; altered 
plasma trace minerals. Influence of prolonged OC use on pituitary, ovarian, adrenal, hepatic, or uterine function, or on 
immune response is not established. OCs may mask onset of climacteric. Information for patients — see patient 
labeling. Drug interactions —OC effectiveness may be decreased and more BTB occur with rifampicin, isoniazid, 
ampicillin, neomycin, penicillin V, chloramphenicol, sulfonamides, nitrofurantoin, barbiturates, phenytoin, 
primidone, phenylbutazone, analgesics, tranquilizers, antimigraines. OCs may alter effectiveness of drugs such as 
oral anticoagulants, anticonvulsants, tricyclic antidepressants, antihypertensives, vitamins, hypoglycemics. 
Adverse Reactions—Increased risk of the following serious adverse reactions has been associated with OCs: 
thrombophlebitis and thrombosis; pulmonary embolism; myocardial infarction and coronary thrombosis; cerebral 
thrombosis; cerebral hemorrhage; hypertension; gallbladder disease; benign adenomas and other hepatic lesions, 
with or without intra-abdominal bleeding; congenital abnormalities. There is evidence of association between the 
following conditions and OCs, though confirmatory studies have not been done: mesenteric thrombosis; Budd-Chiari 
syndrome, neuro-ocular lesions, e.g., retinal thrombosis and optic neuritis. The following have been reported with OCs 
and are believed drug related: nausea, vomiting, gastrointestinal symptoms, breakthrough bleeding, spotting, 
change in menstrual flow, dysmenorrhea, amenorrhea during and after use, infertility post-OC, edema, chloasma or 
melasma, which may persist post-OC, breast changes (tenderness, enlargement, secretion), weight changes, change 
in cervical erosion and secretion, endocervical hyperplasia, lactation decrease, cholestatic jaundice, migraine, 
enlarged uterine leiomyomata, allergic rash, mental depression, reduced carbohydrate tolerance, vaginal 
candidiasis, change in corneal curvature (steepening), intolerance to contact lenses. The following have been 
reported and association has not been confirmed or refuted: premenstrual-like syndrome, cataracts, libido changes, 
chorea, appetite changes, cystitis-like syndrome, headache, paresthesia, nervousness, dizziness, auditory 
disturbances, rhinitis, fatigue, backache, hirsutism, scalp hair loss, erythema multiforme or nodosum, hemorrhagic 
eruption, itching, vaginitis, porphyria, impaired renal function, anemia, pancreatitis, hepatitis, colitis, gingivitis, 
lupus erythematosus, rheumatoid arthritis, pituitary tumors (e.g., adenoma) with amenorrhea and/or galactorrhea 
after use, endometrial, cervical and breast carcinoma. 

Acute overdosage — Serious ill effects have not been reported after large acute doses of OCs in young children, but 
nausea and withdrawal bleeding might occur. 


Important note — Full prescribing information should be consulted prior to use and is available on request. 
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i ^7 IN THE SURGICAL MENOPAUSE: 
~ Possibly the _ 
most convincing 


reasons for using 
Premarin 





„are the years 
after surgery. 


Severe vasomotor symptoms following surgical menopause: in the patient 
without contraindications, estrogen replacement is clearly indicated now...and 
to prevent the progressive debilitating effects of prolonged estrogen deficiency. 

For the younger, oophorectomized woman, the deferred symptoms of 
postmenopausal bone loss* and its painful sequelae may appear at a needlessly 
early age. PREMARIN may retard this loss and avert the accompanying pain, 
muscle contracture, and kyphosis. 

Although endometrial stimulation is not a concern in the hysterectomized 
patient, PREMARIN should still be administered cyclically at the lowest 
effective dose. 

PREMARIN. Frequently indicatec after surgery...a growing part of the routine. 


PREMARIN 
(CONJUGATED ESTROGENS 
TABLETS USP) 

O3 mg/0625 mg/1.25 mg/2.5 mg 


FOR THE SHORT- AND LONG-TERM 
CONSEQUENCES OF SURGICAL MENOPAUSE 


*Conjugated Estrogens Tablets have been evaluated as probably effective for postmenopausal osteoporosis. 
14 See last paae ofthis advertisement for prescribina information. 
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pogated Estrogen Tia 





1. ESTROGENS HAVE BEEN REPORTED TO INCREASE THE RISK OF 
ENDOMETRIAL CARCINOMA. 

Three independent case control studies have reported an increased risk ofendome- | 
trial cancer in postmenopausal women exposed to exogenous estrogens for more than 
one year.'-* This risk was independent of the other known risk factors for endometrial 
cancer. These studies are further supported by the finding that incidence rates of 
endometrial cancer have increased sharply since 1969 in eight different areas of the 
United States with population-based cancer reporting systems, an increase which may 
be related to the rapidly expanding use of estrogens during the last decade.‘ The three 
case control studies reported that the risk of endometrial cancer in estrogen users was 
about 4.5 to 13.9 times greater than in nonusers. The risk appears to depend on both 
duration of treatment! and on estrogen dose? In view of these findings, when estrogens 
are used for the treatment of menopausal symptoms, the lowest dose that will control 
symptoms should be utilized and medication should be discontinued as soon as 
possible. When prolonged treatment is medically indicated, the patient should be 
reassessed on at least a semiannual basis to determine the need for continued therapy. 
Although the evidence must be considered preliminary, one study suggests that cyclic 
administration of low doses of estrogen may carry less risk than continuous administra- 
tion;? it therefore appears prudent to utilize such a regimen. Close clinical surveillance of 
all women taking estrogens is important. In all cases of undiagnosed persistent or 
recurring abnormal vaginal bleeding, adequate diagnostic measures should be under- 
taken to rule out malignancy. There is no evidence at present that "natural" estrogens are 
more or less hazardous than "synthetic" estrogens at equiestrogenic doses. 

2. ESTROGENS SHOULD NOT BE USED DURING PREGNANCY. 

The use of female sex hormones, both er and progestogens, during early 
pregnancy may seriously damage the offspring. It has been shown that females exposed 
in utero to diethylstilbestrol, a non-steroidal estrogen, have an increased risk of 
developing in later life a form of vaginal.or cervical cancer that is ordinarily extremely 
rare?* This risk has been estimated as not greater than 4 per 1000 exposures.’ 
Furthermore, a high percentage of such exposed women (from 30 to 90 percent) have 
been found to have vaginal adenosis,®-'? epithelial changes of the vagina and cervix. 
Although these changes are histologically benign, it is not known whether they are 
precursors of malignancy. Although similar data are not available with the use of other 
estrogens, it cannot bepresumed they would not induce similar changes. Several reports 
| suggest an association between intrauterine exposure to female sex hormones and 
-| congenital anomalies, including congenital heart defects and limb reduction 
| defects.'?-'5 One case control study'® estimated a 4.7-fold increased risk of limb 
feduction defects in infants exposed in utero to sex hormones (oral contraceptives, 
hormone withdrawal tests for pregnancy, or attempted treatment for threatened abor- 
| tion). Some of these exposures were very short and involved only a few days of treatment. 
The data suggest that the risk of limb reduction defects in exposed fetuses is somewhat 
less than 1 per 1000. In the past, female sex hormones have been used during pregnancy 
in an attempt to treat threatened or habitual abortion. There is considerable evidence 
that estrogens are ineffective for these indications, and there is no evidence from well 
controlled studies that progestogens are effective for these uses. If PREMARIN is used 
during pregnancy, or if the patient becomes pregnant while taking this drug, she should 
be Anpdsec of the potential risks to the fetus, and the advisability of pregnancy 
continuation. 




















































SCRIPTION: PREMARIN (Conjugated Estrogens Tablets, U.S.P) for oral administration 
= contains a mixture of estrogens, obtained exclusively from natural sources, blended to 
- . fepresent the average composition of material derived from pregnant mares' urine. It contains 
. estrone, equilin, and 17a-dihydroequilin, together with smaller amounts of 17a-estradiol, 
equilenin, and 17a-dihydroequilenin as salts of their sulfate esters 








INDICATIONS: Based on a review of PREMARIN Tablets by the National Academy of 
| Sciences — National Research Council and/or other information, FDA has classified the 
. | indications for use as follows: 

| Effective: 

1. Moderate to severe vasomotor symptoms associated with the menopause. (There is 
no evidence that estrogens are effective for nervous symptoms or depression without 
associated vasomotor symptoms, and they should not be used to treat such conditions.) 

2. Atrophic vaginitis. 

3. Kraurosis vulvae. 

4. Female hypogonadism. 

5. Female castration 

6. Primary Ovarian failure. 
^ 7. Breast cancer (for palliation only) in appropriately selected women and men with 

| metastatic disease. 

8. Prostatic carcinoma — palliative therapy of advanced disease 

9. Postpartum breast engorgement — Although estrogens have been widely used for 
the prevention of postpartum breast engorgement, controlled studies have demon- 
Strated that the incidence of significant painful engorgement in patients not receiving 
Such hormonal therapy is low and usually responsive to appropriate analgesic or other 
| supportive therapy. Consequently, the benefit to be derived from estrogen therapy tor this 
indication must be carefully weighed against the potential increased risk of puerperal 
‘thromboembolism associated with the use of large doses of estrogens. '? 
| _ PREMARIN HAS NOT BEEN SHOWN TO BE EFFECTIVE FOR ANY PURPOSE DURING 
| ecm AND ITS USE MAY CAUSE SEVERE HARM TO THE FETUS (SEE BOXED 

JARNING). 
“Probably” effective: For estrogen deficiency-induced osteoporosis, and only when 
| used in conjunction with other important therapeutic measures such as diet, calcium, 
| physiotherapy, and good general health-promoting measures. Final classification of this 
| indication requires further investigation. 





































CONTRAINDICATIONS: Estrogens should not be used in women (or men) with any of the 
following conditions: 1. Known or suspected cancer of the breast except in appropriately 
" .. selected patients being treated for metastatic disease. 2. Known or suspected estrogen- 
—. dependent neoplasia. 3. Known or suspected pregnancy (See Boxed Warning). 4. Un- 

. diagnosed abnormal genital bleeding. 5. Active thrombophlebitis or thromboembolic disor- 
ders. 6. A past history of thrombophlebitis, thrombosis, or thromboembolic disorders asso- 
ciated with previous estrogen use (except when used in treatment of breast or prostatic 














malignancy). 
WARNINGS: At the present time there is no satisfactory evidence that estrogens given to 
postmenopausal women increase the risk of cancer of the breast,'? although a recent study 
has raised this possibility.'* There is a need for caution in prescribing estrogens for women 
with a strong family history of breast cancer or who have breast nodules, fibrocystic disease, 
or abnormal mammograms. A recent study has reported a 2- to 3-fold increase in the risk of 
surgically confirmed gallbladder disease in women receiving postmenopausal estrogens.'’ 
Adverse effects of oral contraceptives may be expected at the larger doses of estrogen 
used to treat prostatic or breast cancer or postpartum breast engorgement: it has been 
Shown that there is an increased risk of thrombosis in men receiving estrogens for prostatic 
cancer and women for postpartum breast engorgement.'?-?? Users of oral contraceptives 
have an increased risk of diseases, such as thrombophlebitis, pulmonary embolism, stroke, 
and myocardialinfarction.?3-39 Cases of retinal thrombosis, mesenteric thrombosis, and optic 
neuritis have been reported in oral contraceptive users.?'.3? An increased risk of postsurgery 
-thromboembolic complications has also been reported in users of oral contraceptives.??.?* If 
feasible, estrogen should be discontinued at least 4 weeks before surgery of the type 
associated with an increased risk of thromboembolism, or during periods of prolonged 
immobilization. Estrogens should not be used in persons with active thrombophlebitis, 
thromboembolic disorders, or in persons with a history of such disorders in association with 
estrogen use. They should be used with caution in patients with cerebral vascular or coronary 
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myocardial infarction, pulmonary embolism and thrombophlebitis. When doses of this size 
ara usedi any of the thromboembolic and thrombotic adverse effects should be considereð a* 
Clear risk. 1 

Benign hepatic adenomas should be considered in estrogen users having abdominal pain 
and tenderness, abdominal mass, or hypovolemic shock. Hepatocellular carcinoma has been 
reported in women taking estrogen-containing oral contraceptives? Increased blood 
pressure may occur with use of estrogens in the menopause?" and blood pressure should be 
monitored with estrogen use.A worsening of glucose tolerance has been observed in patients 
on estrogen-containing oral contraceptives. For this reason, diabetic patients should be 
carefully observed. Estrogens may lead to severe hypercalcemia in patients with breast 
cancer and bone metastases. | 
PRECAUTIONS: Physical examination and a complete medical and family history should be 
taken prior to the initiation of any estrogen therapy with special reference to blood pressure. 
breasts, abdomen, and pelvic organs, and should include a Papanicolau smear. As a general 
rule, estrogen should not be prescribed for longer than one year without another physical 
examination being performed. Conditions influenced by fluid retention such as asthma, 
epilepsy, migraine, and cardiac or renal dysfunction, require careful observation. Certain 
patients may develop manifestations of excessive estrogenic stimulation, such as abnormal 
or excessive uterine bleeding, mastodynia, etc. Oral contraceptives appear to be associated 
with an increased incidence of mental depression.??* Patients with a history of depression 
Should be carefully observed. Preexisting uterine leiomyomata may increase in size during 
estrogen use. The pathologist should be advised of estrogen therapy when relevant 
specimens are submitted. If jaundice develops in any patient receiving estrogen, the 
medication should be discontinued while the cause is investigated. Estrogens should be 
used with care in patients with impaired liver function, renal insufficiency, metabolic bone 
diseases associated with hypercalcemia, or in young patients in whom bone growth is not 
complete. 

The following changes may be expected with larger doses of estrogen: 

a. Increased sulfobromophthalein retention. 

b.Increasec prothrombin and factors VII, VIII, IX, and X; decreased antithrombin 3; 
increased norepinephrine-induced platelet aggregability. 

c. Increased thyroid binding globulin (TBG) leading to increased circulating total thyroid 
hormone, as measured by PBI, T4 by column, or T4 by radioimmunoassay. Free T3 resin 
uptake is decreased, reflecting the elevated TBG; free T4 concentration is unaltered. 

d. Impaired glucose tolerance. 

e. Decreased pregnanediol excretion. 
f. Reduced response to metyrapone test. 

g. Reduced serum folate concentration. 

h.Increased serum triglyceride and phospholipid concentration 

As a general principle, the administration of any drug to nursing mothers should be done only 
when clearly necessary since many drugs are excreted in human milk. 

ADVERSE REACTIONS: The following have been reported with estrogenic orent in- 
cluding oral contraceptives: breakthrough bleeding, spotting, change in menstrual flow. 
dysmenorrhea; premenstrual-like syndrome, amenorrhea during and after treatment; in- 
crease in size of uterine fibromyomata; vaginal candidiasis, change in cervical erosion and in 
degree of cervical secretion; cystitis-like syndrome; tenderness, enlargement, secretion (of 
breasts); nausea, vomiting, abdominal cramps, bloating; cholestatic jaundice; chloasma or 
melasma which may persist when drug is discontinued; erythema multiforme; erythema 
nodosum; hemorrhagic eruption: loss of scalp hair, hirsutism; steepening of corneal curva- 
ture, intolerance to contact lenses; headache, migraine, dizziness, mental depression, 
chorea; increase or decrease in weight; reduced carbohydrate tolerance; aggravation of 
porphyria; edema; changes in libido. 

ACUTE OVERDOSAGE: May cause nausea, and withdrawal bleeding may occur in females. 
DOSAGE AND ADMINISTRATION: 1. Given cyclically for short term use only For treatment 
of moderate to severe vasomotor symptoms, atrophic vaginitis, or kraurosis vulvae asso- 
ciated with the menopause (0.3 to 1.25 mg or more daily). 

The lowest dose that will control symptoms should be chosen and medication should be 
discontinued as promptly as possible. 

Administration should be cyclic (é.g.. three weeks on and one week off). 

Attempts to discontinueor taper medication should be made at three to six month intervals. 
2. Given cyclically: Female hypogonadism. Female castration. Primary ovarian failure. 
Osteoporosis. 

Female hypogonadism —2.5 to 7.5 mg daily, in divided doses for 20 days, followed by a rest 
period of 10 days' duration. If bleeding does not occur by the end of this period, the same 
dosage schedule is repeated. The number of courses of estrogen therapy necessary to 
produce bleeding may vary depending on the responsiveness of the endometrium. 

If bleeding occurs before the end of the 10 day period, begin a 20 day estrogen-progestin 
cyclic regimen with PREMARIN (Conjugated Estrogens Tablets, U.S.P), 2.5 to 7.5 mg daily in 
divided doses, for 20 days. During the last five days of estrogen therapy, give an oral progestin. 
If bleeding occurs before this regimen is concluded, therapy is discontinued and may be 
resumed on the fifth day of bleeding. 

Female castration and primary ovarian failure— 1.25 mg daily, cyclically Adjust upward or 
downward according to response of the patient. For maintenance, adjust dosage to lowest 
level that will provide effective control. 

‘Osteoporosis (to retard progression) — 1.25 mg daily, cyclically. 

3. Given for a few days: Prevention of postpartum breast engorgement — 3.75 mg every four 
hours for five doses, or 1.25 mg every four hours for five days. 

i^ Given chronically: Inoperable progressing prostatic cancer —1 25 to 2.5 mg three times 
daily. 

Inoperable progressing breast cancer in appropriately selected men and postmenopausal 
women — 10 mg three times daily for a period of at least three months. 

Patients with an intact uterus should be monitored for signs of endometrial cancer and 
appropriate measures taken to rule out malignancy in the event of persistent or recurring 
abnormal vaginal bleeding. 

HOW SUPPLIED: PREMARIN (Conjugated Estrogens Tablets, U.S.P) No. 865— Each purple 
tablet contains 2.5 mg in bottles of 100 and 1,000. No. 866— Each yellow tablet contains 
1.25 mg in bottles of 100 and 1,000. Also in unit dose package of 100. No. 867 — Each redtablet 
contains 0.625 mg in bottles of 100.and 1,000. Also in unit dose package of 100. No. 
868 — Each green tablet contains 0.3 mg in bottles of 100 and 1,000. 
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ORTHO ANNOUNCES: 


A toll-free, continuing 


»r medical education 


$ service available ACCESS 
24 hours a day, 7 days a week... 
see your Ortho Representative 
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high cure rates for Program Guide, or call 
e 


toll-free 800-633-4560 * 
in only 7 days prom 251540 


One applicatorful of MONISTAT 7 Vaginal Cream, every night 
for only 7 nights, produces significantly high cure rates in pregnantt 
and non-pregnant patients, patients on antibiotics or hormonal 
therapy, and those treated with other medications. After a single 
course of therapy, cured patients remained symptom-free with 
negative cultures throughout the menstrual cycle. 


e e 
prompt symptomatic relief 
MONISTAT 7 Vaginal Cream contacts rapidly and intimately with 
infected tissues for prompt relief of symptoms of vulvovaginal candidiasis. 


patient acceptance 


The shorter, simpler course of therapy is convenient, easy to follow, 
easy to use, easy to comply with, and well-accepted by many women. 






TMONISTAT 7 Vaginal Cream moy be used in second and third trimester patients. However, in first 
trimester patients, it should only be used when the physician considers it essential to the patient's welfare. 
See Precautions in Prescribing Information. 


Description MONISTAT 7 Vaginal Cream (miconazole nitrate 296) is a water-miscible, white cream containing as the 

active ingredient, 2% miconazole nitrate, 1-[2, 4-dichloro-B-(2, 4-dichlorobenzyloxy) phenethyl] imidazole nitrate. 

Actions MONISTAT 7 Vaginal Cream exhibits fungicidal activity in vitro against species of the genus Candida. 

The pharmacologic mode of action is unknown. 

Indications MONISTAT 7 Vaginal Cream is indicated for the local treatment of vulvovaginal candidiasis (moniliasis). 

As MONISTAT 7 Vaginal Cream is effective only for candidal vulvovaginitis, the diagnosis should be confirmed by 

KOH smears and/or cultures. Other pathogens commonly associated with vulvovaginitis (Trichomonas and 

Haemophilus vaginalis) should be ruled out by appropriate laboratory methods. 

MONISTAT 7 is effective in both pregnant and non-pregnant women, as well as in women taking oral contraceptives. 

(See Precautions.) 

Contraindications Patients known to be hypersensitive to this drug. 

Precautions General: Discontinue drug if sensitization or irritation is reported during use. Laboratory Tests: If there is a 

lack of response to MONISTAT 7, appropriate microbiological studies should be repeated to confirm the diagnosis and l 
rule out other pathogens. 

Pregnancy: Since MONISTAT is absorbed in small amounts from the human vagina, it should be used in the first 
trimester of pregnancy only when the physician considers it essential to the welfare of the patient. Clinical studies, 
during which MONISTAT was used for 14 days, included 209 pregnant patients. Follow-up reports now available in 
117 of these patients reveal no adverse effects or complications attributable to MONISTAT therapy in infants born to 
these women. 

Adverse reactions During clinical studies with MONISTAT for a 14-day regimen, 39 of the 528 patients (7.4%) 
treated with MONISTAT reported complaints during therapy that were possibly drug-related. Most complaints were 
reported during the first week of therapy. Vulvovaginal burning, itching or irritation occurred in 6.6%, while other 
complaints such as vaginal burning, pelvic cramps, hives, skin rash and headache occurred rarely (each less than 0.2% 
patient incidence), The therapy-related dropout rate was 0.9%. 

Clinical Statistical analysis of randomized clinical trials, conducted to determine the shortest. 
effective course of therapy with MONISTAT, demonstrates that a regimen of seven or more 
days has a cure rate equivalent to the 14-day regimen. The graphic representation of this 
conclusion plots days of therapy versus cure rates. The solid line represents the mean $ 
therapeutic cure rate and the shaded area represents the 9596 confidence interval. 

Dosage and administration One opplicatorful is administered intravaginally once daily at 
bedtime for seven days. Course of therapy may be repeated after other pathogens have been 
ruled out by appropriate smears and cultures. 

Supplied MONISTAT 7 Vaginal Cream is available in 1.66 oz. (47 g) tubes with ORTHO* 
Measured-Dose Applicator. MONISTAT Cream (miconazole nitrate 296) is a development of 
Ortho Pharmaceutical Corporation and Janssen Pharmaceutica, Belgium. ORTHO 


100 





ORTHO PHARMACEUTICAL CORPORATION y 
Raritan, New Jersey 08869 *Trademark OJ 581R 


mn 


DIRECTOR OF 
OBSTETRICS / 
GYNECOLOGY 


Saginaw Cooperative Hospitals, Inc., 
a non-profit medical education cor- 
poration is seeking a certified 
Obstetrician-Gynecologist with in- 
terest in both undergraduate and 
graduate training. Undergraduate 
program is affiliated with Michigan 
State University, College of Human 
Medicine. Residency program is ac- 
credited for four years of graduate 
education. Research opportunities 
available. Salary and fringe benefits 
are competitive. We are an Equal 
Opportunity Employer. Interested 
qualified applicants should contact: 


Thomas Cinque, M.D., 
Saginaw Cooperative Hospitals, Inc. 
1000 Houghton Avenue, 
Saginaw, Michigan, 48602. 
Telephone: (517) 771-6878. 


CHAIRPERSON 
DIVISION OF 
OB/GYN 


Albert Einstein Medical Center, Philadel- 
phia, Pennsylvania, a major affiliate of 
Temple University seeks a full time Chair- 
person of OB/GYN with appropriate aca- 
demic rank at the Medical School. 
This is a key position which requires the 
ability to provide leadership to staff physi- 
cians and an academic and professional 
commitment to patient care education 
and research. 
The Northern Division is a 600 bed acute 
general hospital which has on its North 
Philadelphia campus a major research 
facility, an extended care facility and a 
major rehabilitation hospital. 
Please submit your curriculum vitae and 
suggested references to the Chairman, 
Search Committee, ALBERT EINSTEIN 
MEDICAL CENTER, Northern Division, 
Old York and Tabor Roads, Philadelphia, 
Pa. 19141. Inquiries will be held in strict- 
est confidence. 

Equal Opportunity Employer 


OBSTETRICS / 
GYNECOLOGY 


OBSTETRICS/ GYNECOLOGY — 
Board Eligible or certified; several 
private practice alternatives 
available in small coastal North 
Carolina city; affiliate with 
modern, progressive hospital and 
medical staff. Service area of 
70,000, excellent climate, recrea- 
tional pursuits; near metropolitan 
area yet far enough away to 
avoid large city problems. Please 
direct inquiries to Dr. Donald L. 
Croutcher, Chief of Staff, Samp- 
son County Memorial Hospital, 
607 Beaman Street, Clinton, 
North Carolina 28328, (919) 
592-8511. 


GROUP PRACTICE OPPORTUNITIES 
PACIFIC NORTHWEST 


Rapid growth in the metropolitan area of Portland, Oregon has created im- 
mediate openings in the Department of Obstetrics and Gynecology. We are 
seeking obstetrician / gynecologists and/or perinatologists to join an active 
service with over 3,700 deliveries per year, a high risk intensive care 
nursery and complete fetal monitoring equipment. 


Northwest Permanente, P.C. is a professional medical corporation which 
provides health care services to the 220,000 members of the Kaiser 
Foundation Health Plan of Oregon. Through its association with Kaiser 
Foundation Health Plan, a federally qualified HMO, Northwest permanente, 
P.C. operates nine outpatient clinics and two full service hospitals. 


The medical practice is varied and professionally stimulating offering the 
physician a pure practice free of business and administrative concerns. A 
comprehensive salary and benefits package including a sabbatical pro- 
gram, malpractice coverage, three weeks vacation and one week educa- 
tional leave to start, life, medical/dental and disability insurance along with 
two excellent retirement programs is provided. The physician is eligible for 
ownership participation after two years of service. 


Portland, Oregon, on the Columbia and Willamette Rivers, is a city with a 
moderate climate located in a stable, prosperous economic region of the 
beautiful Northwest. Outdoor recreational facilities are superb and include 
excellent skiing, backpacking, fishing and boating opportunities. The En- 
vironmental Protection Agency, in a recent study, selected Portland as the 
"'most livable city'' in the United States. 


Please send a curriculum vitae with your initial response to Marvin P. 
Goldberg. M.D.. President, Northwest Permanente, P.C.. 1500 S. W. 1st 
Avenue. 11th Floor, Portland. Oregon. 97201. 


NORTHWEST PERMANENTE, P.C.- 
PHYSICIANS & SURGEONS 


An Equal Opportunity Employer 
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| THE CLASS OF 1980... 
| Well informed...with high expectations. Including 
what they look for in a contraceptive. When 

the pill is the choice, they expect it to provide: 


e Efficacy e Regular @ Little e Continuation — € A low dose 
second to cycles occurrence of of pre-pill of estrogen 
none intermenstrual comfort for 

bleeding most patients 
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REALIZED 


WITH LO/OVRAL" 


Only Lo/Ovral contains norgestrel (0.3 mg), the exclusive 
Wyeth progestogen, with just 30 mcg ethinyl estradiol. This 
combination offers unsurpassed efficacy, excellent cycle control 
with a very low incidence of breakthrough bleeding, and 
maintenance of comfort for most patients. Lo/Ovral has 
accordingly won high acceptance among a growing number 

of women of widely varying ages and body types. 
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SPOTTING Total cycles: 22,489 
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* Serious as well as minor adverse 
BREAST DISCOMFORT reactions have been reported 
following the use of all oral 
NAUSEA contraceptives. 
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See full prescribing information. 
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PROFILE OF SELECTED SIDE EFFECTS * 


How norgestrel contributes to LO/OVRAL performance 


e Enhances 
inhibition of 
ovulation 


See important information on following page. 


e Provides backup € Maintains e Adds no e Androgenic 
contraceptive endometrial "hidden side effects 
action through integrity in most estrogen" to rarely noted 
antiestrogenic patients during disturb 
effect on cervical — Lo/Ovral hormonal 
mucus administration balance 


Each tablet contains 0.3 mg norgestrel with 0.03 mg ethinyl estradiol, Wyeth. 


Worth considering for your next: 
oral contraceptive patients 











IN BRIEF: 


Indications and Usage— LO/OVRAL * is indicated for the prevention 


of pregnancy in women who elect to use oral contraceptives (OC's) 
as a method of contraception. 

Contraindications— OC's should not be used in women with 
any of the following conditions: 1. Thrombophlebitis or 
thromboembolic disorders. 2. A past history of deep-vein 
thrombophlebitis or thromboembolic disorders 

3. Cerebral-vascular or coronary-artery disease. 

4. Known or suspected carcinoma of the breast. 

5. Known or suspected estrogen-dependent neoplasia 

6. Undiagnosed abnormal genital bleeding. 7. Known 

or suspected pregnancy (see Warning No. 5). 

Warnings 





Cigarette smoking increases the risk of serious 
cardiovascular side effects from oral contraceptive use. This 
risk increases with age and with heavy smoking (15 or more 
cigarettes per day) and is quite marked in women over 35 
years of age. Women who use oral contraceptives should be 
strongly advised not to smoke. i 
The use of oral contraceptives is associated with increased risk 
of several serious conditions, including thromboembolism, 
stroke, myocardial infarction, hepatic adenoma, gallbladder 







disease, hypertension. Practitioners prescribing oral 
contraceptives should be familiar with the following information 
relating to these risks. 








1. Thromboembolic Disorders and Other Vascular Problems —An 
increased risk of thromboembolic and thrombotic disease associated 
with use of OC's is well established. Three principal studies in Great 
Britain and 3 in the U.S. have demonstrated increased risk of fatal 
and nonfatal venous thromboembolism and stroke, both 
hemorrhagic and thrombotic. These studies estimate that users of 
OC's are 4 to 11 times more likely than nonusers to develop these 
diseases without evident cause. 
CEREBROVASCULAR DISORDERS— In a collaborative American 
Study of cerebrovascular disorders in women with and without 
predisposing causes, it was estimated that the risk of hemorrhagic 
Stroke was 2.0 times greater in users than nonusers and the risk of 
thrombotic stroke was 4 to 9.5 times greater in users than in nonusers. 
MYOCARDIAL INFARCTION (MI)—An increased risk of MI 
associated with use of OC's has been reported, confirming a. 
pious suspected association. These studies, conducted in the 
K, found, as expected, that the greater the number of underlying 
risk factors for coronary-artery disease (cigarette smoking, 
hypertension, hypercholesterolemia. obesity, diabetes, history of 
pre-eclamptic toxemia) the higher the risk of developing MI. 
regardless of whether the patient was an OC user or not. OC's, 
however, were found to be a clear additional risk factor. In terms of 
relative risk, it has been estimated that OC users who do not smoke 
(smoking is, considered a major predisposing condition to MI) are 
about twice as likely to have a fatal MI as nonusers who do not 
smoke. OC users who are also smokers have about a 5-fold 
increased risk of fatal MI compared to users who do not smoke, but 
about a 10- to 12-fold increased risk compared to nonusers who do 
not smoke. Furthermore, amount of smoking is also an important 
factor. In determining importance of these relative risks, however. 
baseline rates for various age groups must be given serious 
consideration. Importance of other predisposing conditions 
mentioned above in determining relative and absolute risks has not 
as yet been quantified; quite likely the same synergistic action 
exists, but perhaps to a lesser extent. 
RISK OF DÜSE— In an analysis of data derived from several national 
adverse-reaction reporting systems, British investigators concluded 
that risk of thromboembolism, including coronary thrombosis, is 
directly related to dose of estrogen in OC's. Preparations containing 
100 mcg or more of estrogen were associated with higher risk of 
thromboembolism than those containing 50-80 mcg. Their analysis 
did suggest, however, that quantity of estrogen may not be the sole 
factor involved. This finding has been confirmed in the U.S 
ESTIMATE OF EXCESS MORTALITY FROM CIRCULATORY 
DISEASES—A large prospective study carried out in the UK 
estimated the mortality rate per 100,000 women per year from 
diseases of the circulatory system for users and nonusers of OC's 
according to age, smoking habits, and duration of use. Overall 
excess death rate annually from circulatory diseases for OC users 
was estimated to be 20 per 100,000 (ages 15-34— 5/100,000; ages 
35-44— 33/100,000; ages 45-49— 140/100.000), risk being 
concentrated in older women, in those with long duration of use, 
and in cigarette smokers. It was not possible, however, to examine 
interrelationships of age, smoking. and duration of use, nor to 
compare effects of continuous vs. intermittent use. Although the 
Study showed a 10-fold increase in death due to circulatory diseases 
in users for 5 or more years, all these deaths occurred in women 35 
or older. Until larger numbers of women under 35 with continuous 
use for 5 or more years are available, it is not possible to assess 
magnitude of relative risk for this younger group. Available data 
from a variety of sources have been analyzed to estimate risk of 
death associated with various methods of contraception. Estimates 
of risk of death for each method include combined risk of 
contraceptive method (e.g.. thromboembolic and thrombotic disease 
in the case of OC's) plus risk attributable to pregnancy or abortion in 
event of method failure. This latter risk varies with effectiveness of 
method. The study concluded that mortality associated with all 
methods of birth control is low and below that associated with 
childbirth, with the exception of OC's in women over 40 who smoke 
Lowest mortality is associated with condom or diaphragm backed 
up by early abortion. Risk of thromboembolic and thrombotic 
disease associated with OC's increases with age after about 30 and. 
for MI, is further increased by hypertension, hypercholesterolemia, 
obesity, diabetes, or history of pre-eclamptic toxemia, and especially 
cigarette se. Physician and patient should be alert to earliest 
manifestations of thromboembolic and thrombotic disorders (e.9.. 
thrombophlebitis, pulmonary embolism, cerebrovascular 
insufficiency, coronary occlusion, retinal thrombosis, and 
mesenteric thrombosis). Should any of these occur or be suspected, 
the drug should be discontinued immediately. A 4- to 6-fold 
increased risk of postsurgery thromboembolic complications has 
been reported in OC users. 
If feasible, OC's should be discontinued at least 4 weeks before 
surgery of a type associated with increased risk of thromboembo- 
lism or prolonged immobilization. 
2. Ocular Lesions— There have been reports of neuro-ocular lesions 
such as optic neuritis or retinal thrombosis associated with use of 
OC's. Discontinue OC's if there is unexplained. sudden or gradual. 
partial or complete loss of vision; onset of proptosis or diplopia: 
papilledema; or retinal-vascular lesions, and institute appropriate 
diagnostic and therapeutic measures. 
3. Carcinoma— Long-term continuous administration of either 
natural or synthetic estrogen in certain animal species increases 
frequency of carcinoma of the breast, cervix, vagina, and liver. 
Certain synthetic progestogens, none currently contained in OC's, 
have been noted to increase incidence of mammarv nodules. benian 


and malignant, in ogs. In humans, 3 case-control studies have 
reported an increased risk of endometrial carcinoma associated with 
prolonged use of exogenous estrogen in postmenopausal women. 
One publication reported on the first 21 cases submitted by 
physicians to a registry of cases of adenocarcinoma of the 
endometrium in women under 40 on OC's. Of cases found in 
women without predisposing risk factors (e.g.. irregular bleeding 

at the time OC's were first given, polycystic ovaries), nearly all 
occurred in women who had used a sequential OC. These are 

no longer marketed. No evidence has been reported suggesting 
increased risk of endometrial cancer in users of conventional 
combination or progestogen-only OC's. Several studies have found 
no increase in breast cancer in women taking OC's or estrogens. 
One study, however, while also noting no overall increased risk of 
breast cancer in women on OC's, found an excess risk in subgroups 
of OC users with documented benign breast disease. Reduce 
occurrence of benign breast tumors in users of OC's has been well 
documented. In summary, there is at present no confirmed evidence 
from human studies of increased risk of cancer associated with 
OC's. Close clinical surveillance of all women on OC's is, 
nevertheless, essential. In all cases of undiagnosed persistent or re- 
current abnormal vaginal bleeding, appropriate diagnostic measures 
should be taken to rule out malignancy. Women with a strong family 
history of breast cancer or with breast nodules, fibrocystic disease, 


or abnormal eam should be monitored with particular care 
's 


if they elect to use O 
4. Hepatic Tumors— Benign hepatic adenomas have been found 
to be associated with use of OC's. One study showed that OC's 
with high hormonal gatene were associated with higher risk 
than lower potency OC's. Although benign, hepatic adenomas 
may rupture and may cause death through intra-abdominal 
hemorrhage. This has been reported in short-term as well as 
long-term users. Two studies relate risk with duration of use of 
OC's, the risk being much greater after 4 or more years use 
While hepatic adenoma is rare, it should be considered in 
women presenting abdominal pain and tenderness, abdominal 
mass or shock. A few cases of hepatocellular carcinoma have 
been reported in women on OC's. Relationship of these drugs 
to this type of malignancy is not known 
5. Use in or Immediately Preceding Pregnancy, Birth Defects 
in Offspring, and Malignancy in Female Offspring— Use of 
female sex hormones— both estrogenic and progestational 
agents— during early pregnancy may seriously damage the 
offspring. It has been shown that females exposed in utero to 
diethylstilbestrol, a nonsteroidal estrogen, have increased risk 
of developing in later life a form of vaginal or cervical cancer 
ordinarily extremely rare. This risk has been estimated to be of 
the order of 1 in 1,000 exposures or less. Although there is no 
evidence now that OC's further enhance risk of developing this 
type of aid such patients should be monitored with 
particular care if they elect to use OC's. Furthermore, 30 to 90% 
of such exposed women have been found to have epithelial 
changes of the vagina and cervix. Although these changes are 
histologically benign, it is not known whether this condition is a 
precursor of vaginal malignancy. Male children so exposed may 
develop abnormalities of the urogenital tract. Although similar 
data are not available with use of other estrogens, it cannot be 
presumed they would not induce similar changes. An increased 
risk of congenital anomalies, including heart defects and limb 
defects, has been ion with use of sex hormones, including 
OC's, in pregnancy. One case-control study estimated a 4.7-fold 
increase in risk of limb-reduction defects in infants exposed in 
utero to sex hormones (OC's, hormonal withdrawal tests for 
pregnancy, or attempted treatment for threatened abortion). 
Some exposures involved only a few days. Data suggest that 
risk of limb-reduction defects in exposed fetuses is somewhat 
less than 1 in 1,000 live births. In the past, female sex 
hormones have been used during pregnancy in an attempt to 
treat threatened or habitual abortion. There is considerable 
evidence that estrogens are ineffective for these indications, 
and there is no evidence from well-controlled studies that 
progestogens are effective. There is some evidence that triploidy 
and possibly other types of polyploidy are increased among 
abortuses from women who become pregnant soon after 
ceasing OC's. Embryos with these anomalies are virtually always 
aborted spontaneously. Whether there is an overall increase in 
spontaneous abortion of pregnancies conceived soon after 
stopping OC's is unknown. It is recommended that, for any 
patient who has missed 2 consecutive periods, pregnancy 
Should be ruled out before continuing OC's. If the patient has 
not adhered to the prescribed schedule, the possibility of 
pregnancy should be considered at time of first missed period, 
and further use of OC's should be withheld until pregnancy has 
been ruled out. If pregnancy is confirmed, the patient should be 
apprised of the potential risks to the fetus, and advisability of 
continuation of the pregnancy should be discussed. It is also 
recommended that women who discontinue OC's with intent of 
becoming pregnant use an alternate form of contraception for a 
period of time before attempting to conceive. Many clinicians 
recommend 3 months, although no precise information is 
available on which to base this. The administration of 
prouectpen-savogen combinations to induce withdrawal 
leeding should not be used as a test of pregnancy. 
6. Gallbladder Disease—Studies report increased risk 
of surgically confirmed gallbladder disease in users of OC's 
and estrogens. In one study, increased risk appeared after 
2 years use and doubled after 4 or 5 years use. In one of the 
other studies, increased risk was apparent between 6 and 
12 months use 
7. Carbohydrate and Lipid Metabolic Effects— Decrease in 
glucose tolerance has been observed in a significant percentage 
Of patients on OC's. For this reason. prediabetic and diabetic 
patients should be carefully observed while on OC's. Increase in 
triglycerides and total phospholipids has been observed in 
atients on OC's; clinical significance of this finding remains to 
e defined. 
8. Elevated Blood Pressure— Increase in blood pressure has 
been reported in patients on OC's. In some women. 
hypertension may occur within a few months of beginning OC's. 
In the 1st year of use, prevalence of women with hypertension is 
low in users and may be no higher than that of a comparable 
group of nonusers. Prevalence in users increases, however, with 
longer exposure, and in the 5th year of use is 2V2 to 3 times the 
reported prevalence in the 1st year Age is also strongly 
correlated with development of hypertension in OC users 
Women who previously have had hypertension during pregnancy 
may be more likely to develop elevation of blood pressure on 
OC's. Hypertension that develops as a result of taking OC's 
usually returns to normal after discontinuing the drug. 
9. Headache— Onset or exacerbation of migraine or 
development of headache of a new pattern which is recurrent, 
persistent, or severe, requires discontinuation of OC's and 
evaluation of the cause 
10. Bleedina Irreaularities—Breakthrouah bleedina. spotting. 


and amenorrhea are frequent reasons for patients discontinuing 
OC's. In breakthrough bleeding, as in all cases of irregular 


vaginal bleeding, nonfunctional causes should be borne in mind. , 


In undiagnosed persistent or recurrent abnormal bleeding from 
the vagina, adequate diagnostic measures are indicated to rule ° 
out pregnancy or malignancy. If pathology has been excluded, 
time or change to another OC may solve the problem. Changing 
to an OC with a higher estrogen content, while potentially useful 
in minimizing menstrua! irregularity, should be done only if 
necessary, since this may increase risk of thromboembolic 
disease. Women with past history of oligomenorrhea or 
secondary amenorrhea or young women without regular cycles 
may have a tendency to remain anovulatory or to become 
amenorrheic after discontinuing OC's. Women with these 
preexisting problems should be advised of this possibility and 
encouraged to use other methods. Post-use anovulation, 
possibly prolonged, may also occur in women without previous 
irregularities. 
11. Ectopic Pregnancy— Ectopic as well as intrauterine 
pregnancy may occur in contraceptive failures. 
12. Breast-feeding— OC's given in the postpartum period may 
interfere with lactation and decrease quantity and quality of 
breast milk. Furthermore, a small fraction of the hormones in 
OC's has been identified in the milk of mothers on OC's; effects, 
if any, on the breast-fed child have not been determined. If 
feasible, defer OC's until infant has been weaned. 
Precautions— GENERAL —1. A complete medical and family 
history should be taken prior to initiation of OC's. Pretreatment 
and periodic physical examinations should include special 
reference to blood pressure, breasts, abdomen and pelvic 
organs, including Pap smear and relevant laboratory tests. 
As a general rule OC's should not be prescribed for longer than 
1 year without another physical examination. 
2. Under influence of estrogen-progestogen preparations, 
pre-existing uterine nage pat may increase in size 
3. Patients with history of psychic depression should be 
carefully observed and the drug discontinued if depression 
recurs to a serious degree. Patients becoming significantly 
depressed while on OC's should stop OC's and use an alternate 
method to try to determine whether the symptom is drug- related. 
4. OC's may cause some degree of fluid retention. They should 
be prescribed with caution, and only with careful monitoring, in 
patients with conditions which might be aggravated by fluid 
retention, such as convulsive disorders, migraine syndrome, 
asthma, or cardiac or renal insufficiency. 
5. Patients with a past history of jaundice during pregnancy have 
an increased risk of recurrence while on OC's. If jaundice 
develops, OC's should be discontinued. 
6. Steroid hormones may be poorly metabolized in patients with 
impaired liver function and should be administered with caution. 
7. OC users may have disturbances in normal tryptophan 
metabolism which may result in a relative pyridoxine deficiency. 
Clinical significance is undetermined. 
8. Serum folate levels may be depressed by OC's. Since the 
pregnant woman is predisposed to development of folate 
deficiency and incidence of folate deficiency increases with 
increasing gestation, it is possible that if a woman becomes 
pregnant shortly after stopping OC's, she may have a greater 
Chance of developing folate deficiency and complications 
attributed to this deficiency. 
9. The pathologist should be advised of OC therapy when 
relevant specimens are submitted. 
10. Certain endocrine- and liver-function tests and blood 
components my be affected by estrogen-containing OC's: 
a. Increased sulfobromophthalein retention. b. Increased 
prothrombin and factors VII, VIII, IX, and X; decreased 
antithrombin 3; increased norepinephrine-induced platelet 
aggregability. c. Increased thyroid-binding T edu (TBG) 
leading to increased circulating total-thyroid hormone, as 
measured by protein-bound iodine (PBI). T4 by column, or 
T4 by radioimmunoassay. Free T3 resin uptake is decreased, 
reflecting the elevated TBG; free T4 concentration is unaltered. 
d. Decreased pregnanediol excretion. e. Reduced response to 
metyrapone test. 
Information for the Patient— See Patient Package Labeling. 
Drug Interactions— Reduced efficacy and increased incidence of 
breakthrough bleeding have been associated with concomitant 
use of rifampin. A similar association has been suggested with 
barbiturates, phenylbutazone, phenytoin sodium and ampicillin. 
Carcinogenesis— See Warnings on carcinogenic potential of OC's. 
Pregnancy— Category X. See Contraindications, Warnings. 
Nursing Mothers— See Warnings. 
Adverse Reactions—An increased risk of these serious adverse 
reactions has been associated with use of OC's (see Warnings): 
thrombophlebitis, pulmonary embolism, coronary thrombosis, 
cerebral thrombosis, cerebral hemorrhage, hypertension, 
[ie qu disease, benign hepatomas, congenital anomalies. 

here is evidence of an association between the following 
conditions and use of OC's although additional confirmatory 
Studies are needed: mesenteric thrombosis, neuro-ocular 
lesions, e.g., retinal thrombosis and optic neuritis. 
The following adverse reactions have been ip dens in patients 
on OC's and are believed to be drug-related. Nausea and/or 
vomiting, e the most common adverse reactions, occur in 
approximately 10 percent or less of patients during the first 
cycle. Other reactions, as a general rule, are seen much less 
frequently or only occasionally. Gastrointestinal symptoms (such 
as abdominal cramps and bloating); breakthrough bleeding, 
spotting, change in menstrual flow; dysmenorrhea, amenorrhea 
during and after treatment, temporary infertility after 
discontinuance of treatment; edema; chloasma or melasma 
which may persist; breast changes: tenderness, enlargement, 
and secretion; change in weight (increase or decrease); change 
in cervical erosion and cervical secretion; possible diminution in 
lactation when given immediately postpartum; cholestatic 
jaundice; migraine; increase in size of uterine leiomyomata; 
rash (allergic); mental depression; reduced tolerance to 
carbohydrates; vaginal candidiasis; change in corneal curvature 
Steepening), intolerance to contact lenses 

he following adverse reactions have been reported in users of 
OC's, and the association has been neither confirmed nor 
refuted: premenstrual-like syndrome, cataracts, changes in 
libido, chorea, changes in appetite, cystitis-like syndrome, 
headache, nervousness, dizziness, hirsutism, loss of scalp hair. 
erythema multiforme, erythema nodosum, hemorrhagic 
eruption, vaginitis, porphyria. 
Acute Overdose— Serious ill effects have not been reported 
following acute ingestion of large doses of OC's by young * 
children. Overdosage may cause nausea, and withdrawal 
bleeding may occur in females. ; 
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ONE OF THE PRIVILEGES of serving as President of 
the American’ Gynecological Society is the opportunity 
to address critical issues affecting our discipline. Let us 
probe together in search of a clearer understanding of 
where we have been, where we are, and our reactions 
.to the unfolding future. 

During the past few decades we have been bom- 
barded by a flurry of literature agonizing over moral 
dilemmas in contemporary medicine: Efforts to achieve 
more stringent regulation of our medical practices 
come from quite different sources: those who wish to 
enforce time-honored moral values and those who seek 
to enslirine new values such as euthanasia in medical 
practice. 

The Judeo-Christian ethic views life as an absolute 
value which should require physicians to prolong life 
regardless of the cost or circumstance. A new ethic has 
evolved which rejects the Judeo-Christian absolute de- 
votion to life, Some fear that this new ethic really be- 
came a potent force with the legalization of abortion, 
where quality of life arguments are used to provide 
moral justification for termination of prenatal life. 
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. Chrstianity had its beginning at a time when the 
high -alue it placed on life distinguished it sharply: 
from the existing, more dominant religions and ethical 
systems. Up to that point stoicism had been a powerful 
philosophy which justified suicide when an individual 
rio lor ger felt life was worthwhile. 

It i: critical to avoid obscuring the difference be- 
tween.an ethic in which life is a significant value and an 
ethic n which questions of life and death are always 
questions of the quality of life which, rather than life 
itself, is the value to be weighed in relation to other 
values. 

The most spectacular medical achievements have 
come largely from the reduced mortality rate from in- 


:fectio1s and communicable diseases. Also, the remark- 


able decreases in infant deaths with which we have 
been nvolved have greatly increased longevity. 

It i: this increasing ability to prolong life that poses 
the most significant and fundamental questions of val- 
ues and standards by which physicians live. With yari- 
ous st pport systems life can be maintained for years in 
patier:ts whose brains, hearts, and lungs are severely 
damaged. Rapid expansion of techniques to diagnose 
fetal deformities combined with abortion raise many 
quest ons about the support of nascent life. All of us 
are confronted with situations in modern medicine 
where the increased expectation of help is not always 
p aatibleswith a strong desire to maintain life as long 





feo ble oW ereas it is possible to sustain vital func- 
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tions in the extremely ill, we also have the choice of, 


having only healthy infants. - 
With the swelling attacks on the cost of medical care, 
critical analysis of where our money goes in medical 
care is quite revealing. There would be an enormous 
reduction in the cost of medical care if modern 
technology to support life temporarily were withheld 


from those who had a life expectancy of less than one ' 


s year. Who among us wishes to make such a decision? 
Would other costs far outweigh the savings in dollars if 
such an ethic were applied?  . 

_ The core of all quality of life arguments is the pre- 
sumption that there is such a thing as life not worth 


living. Only life with certain levels of intelligence and - 


developmental potential is considered worthwhile. 


Those who support this contention disagree with re- 


spect to what it is that gives value to life and what level 


one should possess in-order to have a right to life. By. 
what authority does one identify individuals ;who 
should or should not be granted the. right to life? Some 
maintain this decision should be restricted to those `- 


whose life is in question. However, this argument can- 


` not be applied to infants or to the mentally retarded or ^ 
damaged who have no capacity for conscious life. l 


Euthanasia in such instances cannot be voluritary.. 

It is a natural impulse to turn to history in seeking 
solutions to modern dilemmas. History has been de- 
scribed as a blend of art and philosophy. However, 
much of recorded history has been a mixture of fiction 
and fact. It is quite easy to be comfortable and detached 
with historical reviews. Those contentious men of the 
past are not going to rise from the dead and challenge 
us. We may view that past as securely dead while smil- 
ing at historical mistakes, incompetence, and preten- 
sions. We can stifle historical protests as easily 2 as ‘we 
silence a television commentator. à . 

' Students of history can review the EVER OE hun- 
dreds of centuries and have their own ‘lives un- 
touched, ‘appetites unimpaired, and self-satisfaction 
undisturbed. When one digs deeper and strikes the 
true story of human activity, it is an entirely different 


question. We cannot shrug off the fundamental history 


of the world, for this is an intensely personal matter. 

Contact of the world of reality with human intellect 
always causes difficulty. Some of these difficulties 
plague the steps of all of us while we clamor for an- 
swers to the unanswerable. Human beings will forever 
seek the answer to such questions as how the world 
came about and its compositión. What was thé. model 
for the world's creation or was matter always here? 
Why was the world made and what keeps it going? 
Answers to these and similar questions:certainly must 
be something more than the soothing bedtime stories 
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with which we calm children before seriding them off ' 


to undergo the mysterious risk of sleep's oblivion. 


Review of the history of inedicine is a productive 
exercise for all of us. The earliest known physician was 
Im-hotep (2950 n.c.).! Surgical operations were illus- 
trated as early as 2500 s.c. Archaeological excavations, 
of this céntury have given us a remarkably clear picture 


* of medical practices during the prehistoric era. 


Many important works in medicine are products of 
the ancient world and dre found in the collection of 
documents known as Corpus. Hippocraticum.? Most of 
this material was written from the fifth to the fourth 
centuries B.C. and probably representsthe remnants of 
the library of the Hippocratic School of Medicine. 
Hippocrates was born on the Greek island of Cos about. 
400 s.c, He was clearly a genius. Ironically, the oàth 
which bears his name probably was not written by him 
but more likely by the Pythagor eans during the latter , 


, part, of the fourth century B.c- 


.. Fhe Hippocratic oath prescribes a most reared per- 
sonal ethic for the physician. It enjoiris.upon. hiri a life 


' pleasing to gods and men, a:life almost saintly. and 


bound by the strictest -rules of purity: and holiness.. 
Here a morality of the highest order ` was infused into 
médical practice. 

The Hippocratic oath — was a ‘literary man- 
ifesto laid down by one who wished to set matters right: 


. in accordance with his own convictions. It was not an 
- oath taken by all physicians—if, indeed, it was ever 

‘taken at all by anyone before the end of antiquity, 
; Throughout Hellenistic times and the first centuries of 


the. Christian era, no common agreement existed con- 


f cerning an ethical code binding for the medical prac- 


titioner. d : 

. From at least the time of Socrates, ehit has been 
engaged in a lively struggle against those who would ` 
undermine the usefulness of reasoned discourse about 
what is right or wrong. The struggle of. Socrates against ^ 
sophistry and cynicism aboüt the possibility of articulat- 
ing basic moral principles is as much a part of us today 
as it was 25 centuries ago. In medical ethics, truth- 
telling: has usually been disposed of entirely as a ques- 
tion of descriptive speech. Should physicians tell pa- 
tients if they have a fatai illness? If not, is a lie accept- 
able or must we merely withhold the truth? 

More than 2,000 years ageo Aristotle was probably - 
among the first general practitioners who surveyed the 
whole of human knowledge and was identified as a 
specialist, i in almost every field—a feat no longer possi- 
ble for anyone. 

From the age of Hiapoorstes to the present time the’ 
annals of every civilized people contain abundant evi- 


^ dence of the devotion of physicians to the release of 
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their fellow creatures from pain and disease, regardless 
of the privation and danger, with a sense of ethical 
obligations rising superior, in their minds, to consid- 
eration of personal advancement. 

A number of significant documents from the late 
Middle Ages relate to laws established to regulate the 
practice of medicine. One of the more important of 


these was issued in the year 1240 by Frederick II, Em- ` 


peror of the Holy Roman Empire.’ 

Medical practive during the Renaissance consisted in 
great measure of superstition and quackery, especially 
practiced by self-appointed surgeons. The worst form 
of medicine in this era was obstetrics. With a normal 
pregnancy a woman had only a 50% chance of sur- 
‘vival.4 : : 

Thomas Percival? (1740-1804) was a prominent 
English physician at the Manchester Infirmary who 
argued’ that good moral conduct benefited the prac- 
.titioner, profession, and patient. He called for high- 
principled behavior in dealing with the sick and dis- 
dained, trickery. 


` Percival's treatise was a prototype of a number of ~ 


codes of medical ethics. It especially influenced ‘the 
code discussed by the American Medical Association at 
the time of its founding in 1846. A group of some 100 
doctors convened in New York with the expressed in- 


terest in reforming medical education in America and: 


developing standards of conduct which would improve 
the practice of medicine. The code of ethics which was 


developed at this first meeting was suggested as a 
proper course for those whose moral perceptions : 


might be defective. It was further suggested that such a 


code would safeguard against the bias of personal in- ' 


terest and contribute to the purity and dignity of the 
medical profession. 

At the annual meeting of the American Medical As- 
sociation in Baltimore, in May of 1848, the President in 
his opening address made the statement that the pro- 
fession of medicine had become corrupt and degener- 
ate, to the forfeiture of its social position and of the 
homage which formerly it had spontaneously and uni- 
versally received. To remedy this state of affairs and to 
purify and elevate the profession of medicine in the 
United States, formulation and adoption of a code of 
ethics-was undertaken. - 

Many others among our predecessors have set forth 
their,own standards regarding the morals and etiquette 
of physicians. Few today would not take exception to 
Henri de Mondeville's? statements in his treatise on the 
morals and etiquette of surgeons which suggested that 
the surgeon "ought to promise a cure to every patient, 
but he should tell the parents or the friends if there is 


7 any danger. He should refuse as far as possible all 
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difficult cases, and he should never mix himself up with 


. desperate ones. He may give advice to the poor for the 


love of God only but the wealthy should be made to pay 
well." 

There is much about medical science which en- 
croaches on the domain of the holy. This is the one 
hundredth year since the birth of Albert Einstein, who 


` indicated, “A conviction akin to religious feeling of the 


rationality or intelligibility of the world lies behind all 
scientific work of a high order."* ^ 

This remarkable man had the ability to put ideas and 
sentiments into words with which we all feel comfort- 
able, but few appreciate the depth of his mathematical 


. genius. 


Man has a natural and keen appetite for mystery 
which leaves him restless and bored in the face of the 


' obvious but eager to get at the unknown. If all men and 


women were to embrace scientific knowledge as the one 
and only valid knowledge and scientists were to succeed 


'in making all the details of this knowledge transpar- 
‘ently clear, a tidal wave of despair would sweep the 
, world. E : 


Itis the infinite detail and technical obscurity of med- 
ical science that has given it its tremendous prestige in 
the eyes of the layman, at least up to the recent past. Its 
advance has been too rapid and too technical for most 
to grasp its findings. If it ever gets to the brevity and 
clarity of a philosophical definition, it will become as 
dull as sweeping the floor. 

One may wonder if our familiarity with technological 
advances has not begun to warp our visions and to 
make us see all things, including each other, in terms of 
a machine. Something of our personality, something 
that no other force in the universe can contribute, goes 
into our labors and makes them really a part of our- 
selves. This is the foundation of the pride, the affec- 
tion, even the tenderness of the true craftsman for the 
finished product of his labors. 

Let us look at our current plight in relation to the 
rest of our world. In our view of global equilibrium the 
United States is clearly becoming more and more de- 
pendent upon other nations for natural resources vital 
to our society and our national defense. There is little 
question that the high levels of United States resource 
and energy consumption threaten world stability. 

Despite this gloomy picture the whole corpus of sci- 
ence with which many of you are identified continues 
to expand. For example, in astronomy the generally 
accepted ideas about the magnitude of the universe 
changed from 10%/10 light years’ diameter postulated 
150 years ago to roughly 5 billion light years or 5 billion 


: times 6 million miles estimated now. When the Ameri- 
. can Gynecological Society was founded, the genes of 
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Mendel were a new and controversial concept with no 
idea of their chemical structure and coding in the 
DNA. Transformation and transduction of genetic ma- 
terials, restriction enzymes cutting DNA strands at de- 
termined points in genetics, were unknown just a few 
years ago. Human knowledge now includes the incred- 
ible quasars, pulsars, and black holes. A recent one of 
the latter identified in the constellation of Virgo may be 
as much as 5 billion times the mass of our sun and 
perhaps even as large as our entire solar system. 

Transplantation of organs, prenatal diagnosis of ge- 
netic defects, extracorporal fertilization and transplan- 
tation of the zygote to the human uterus, and numer- 
ous other remarkable developments are now facts of 
modern life. 

Through all of this nearly incredible avalanche of 
scientific discovery and radical shifts of public views of 
social responsibility of scientists, we have continued to 
believe in and have remained steadfastly committed to 
unchanging human imperatives as essential as ever 
today to the winning of new scientific frontiers and in 
the training and preparation of new generations of 
physicians. That vision has been lost all too often amid 
the welter of the extraneous noise of our times. 

One of the most important imperatives remains the 
importance of the individual and his thought and ac- 
tion in making great discoveries. This organization has 
long recognized and honored the depth of prior intel- 
lectual preparation essential to the winning of new in- 
sights and the maintenance of the freedom and ver- 
satility of intellect. So many of our predecessors who 
were successful in pioneering significant investigations 
had an almost amateur standing. 

In the last 10,000 years all recorded progress as we 
know it has occurred. The previous several billion years 
were spent in getting ready. There has been more 
progress in the last 50 years than in all of the other 
years combined. However, what progress have we 
made in understanding human attitudes and behavior? 
Once again, an historical perspective may prevent our 
being sentenced to reliving history. i 


Our role as philosophers 


Our philosophical efforts are presumed to be coex- 
tensive with living, and practice and theory are sup- 
posed to be inseparable. Science arises from special ex- 
perience and the data of research. On the other hand, 
philosophy arises from the common experienċe of all 
people without investigation and unfortunately some- 
times without proof. Many of our efforts cannot really 
stand up to the tests of logic or truth. 

The practice of Gynecology and Obstetrics hag its 
own secret satisfactions derived from the perquisites 
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which accompany our tasks. It may be difficult to justify 
certain pleasures and material acquisitions, It is painful 
to discover one’s own susceptibility to lavish surround- 
ings and their accompaniments. We may be chided for 
being sybarites and react by describing our critics as 
anchorites, presuming that one appellation has as 
much truth as the other. Of course, we can hide behind 
the truth that high living is not necessarily incompatible 
with high thinking. 

So much of what we have learned in our formal edu- 
cation: has become outdated. The factual base ‘of 
medicine changes constantly. Is it really possible for 
any scientific endeavor to change so widely and still be 
regarded as a science? Does the physician become as 
rapidly obsolescent as his scientific data base? Hope- 
fully, our continuing medical education efforts may 
serve as refutation. 

We must never wander far from the security of the 
scientific method which promotes the discovery of new 
facts and their careful scrutiny and testing. Application 
of the scientific method is essential in any educational 
program. " 

Whereas pure science places emphasis on facts, 
philosophy and art may be more concerned with val- 
ues which constitute a moral system that transcends 


. change. Philosophy serves as the medium which unifies 


science and art by exposing to the human mind impor- 
tant questions. Philosophy. also promotes the develop- 
ment of attitudes in physicians which can resist the 
damaging effects of change. Moral valües are not 
perishable or evanescent or replaceable. l 

The most difficult question one may ask about a 
modern physician's medical practice is not to hold in 
question his knowledge of modern technology but 
whether or not he knows more about the disease than 
about the individual in whom the disease exists. 

When our medical students graduate with an abun- 
dance of knowledge and the skills to operate the newest 
of technological instruments, those patients who seek 
their aid are still as perplexed and helpless as ever, 
needing a great measure of compassion and under- 
standing. The physician may celebrate a new develop- 
ment such as computerized tomography while the pa- 
tient eagerly seeks emotional support. 

In the final analysis a physician's effectiveness may be 
tied to his qualifications as a philosopher and artist who 
can help his patients overcome not just disease but also 
anxiety and despair. 

À whole new crop of protest philosophies keep rising 
up and setting themselves against eternal truths be- 
cause people by the millions have suffered and died. It 
is plain that the divine model of human living could not 
ignore these two specters that dog the steps of every 
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man. An extremely rare individual may escape physical 
suffering; no one escapes-death. 

It is important that we realize that we deal with an 
inexact science in medicine and that many of our ef- 
forts to relieve suffering may well cause suffering. We 
owe our patients a great debt because it is from them 
that we learn so many truths. 


To young physicians just starting out into practice, it . 


seems impossible that anyone could ever get too old to 
dream. Perhaps they are correct to an extent, but it is 
true that it is the youth of men and women that is filled 
with dreams. As adolescence converges into adult life, 
vast horizons open up to give birth to the dreams of the 
young. Long roads are faced with a tingling of joy of 


anticipation; yet in the very midst of these dreams of. 


achievement, there is often a note of misgiving, a tinge 
of fear of venturing into this huge new world. 

If such fear takes precedence, an unhealthy state of 
indecision develops, spelling the end of effort, of ac- 
complishment, even of life in the human sense of 
hearty living. However, if that fear is kept healthy, it is 
an invaluable rein on our- plunging hearts, keeping 


them from running wild by insisting on caution and' 


some measure of prudence in even our boldest efforts. 
Dreaming has played its constant part in life from 


the very beginning. For the most part it has always been. 


considered a luxury for the odd moments of life. It is 


not an.inconsiderablé compliment to the nondreamers. 


that so few of the dreamers have starved to death. 
Ina practical world such as ours everyone knows that 


it is not the dreamers who make dreams come true. . 


Activity is necessary for achievement; it is essential for 
life. Much of human progress has been due to the 
dreams of farseeing men translated into action by the 
nondreamers, but for the most part men have concen- 
trated much more on the present than on the future. 
There have always been more laborers than seers, 


more realists than idealists. However, life's mysteries — 


are not solved by stifling the dreamers and shattering 
their dreams. 
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We Americans are an impatient nation. Perhaps it is 
because we are so close to our beginnings, There are so 


' very many things that must be done in all beginnings, 
` things that have to be done in a hurry. We still smack of 
‘that quick, nervous hurry. At any rate, we have devel- 


oped a philosophy which we are pleased to call prag- 
matic. a philosophy that is professedly practical, the 
central note of which is one of dynamic activity. It is a 
philosophy careless of principles and intensely inter- 
ested in problems. 

Truth can, flourish only in an open mind. In our 
lives, there can be no doubt about the effort, the dis- 
courzging labor, and the amount of time necessary to 
unearth truth; the lóng hours of study, the dogged 
years of relentless pursuit that is never nearly as suc- 
cesszul as you wish it. Yet, all of.this is even more true 
of the burial of a truth, particularly of a fundamental, 
truth. | . 

That we need vision for orderly action is a significant 
truth, It means we must soar past the blind efficiency of 
irrational creation. Actually, this vision sets human be- 
ings apart from the rest of the universe. We must seek a 


_ perfection of intellect, for it is only through intellect 


that we can see beyond the limits of the present. Not 
just any intellectual perfection will do. Many a Monday 
morning quarterback has won a game without getting 
out of bed. It is not a question of speculating: but of 
acting, of getting things done. : 
We are now compelled to identify the privileged role 
in which our discipline finds itself with the attraction of 


. increasing numbers of medical school graduates, in- 


cluding students at the top of the class who perceive in 
gynecology and obstetrics the path through which their 
ultimate goals are most likely to be achieved. Those 
concerned with improving the quality of human re- 
production will forever be surrounded by swirling 
.bicethical controversies. Unless we give profound 
thought to these controversial issues, we cannot meet 
our obligations to our patients, our students, and our 
nation. i 
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Effects of biorhythms 0 on blood flow distribution i in 
the pregnant uterus (Macaca mulatta) 


GUY M. HARBERT, Jr., M.D. 
BARBARA Y. CROFT, Pa.D. 
KENNETH R. SPISSO, M.D. 


Charlotiesville, Virginia 


Ten rhesus monkeys were studiad between 143 and.161 days of gestation. The unanesthetized 
animals were confined to restraining chairs and maintained in a controlled environment with 
continuous monitoring of spontaneous uterine dynamics. Forty-five determinations of blood flow 
distribution were made using radionuclide-labeled microspheres. The microsphere injections 
confirmed a circadian pattern of uterine blood flow. These biorhythms are related to alterations in 
distribution of blood flow to placental and nonplacental portions of the uterus. Myometrial blood flow 
is highest during the period of light. It is correlated positively to aortic blood pressure (r = 0.490, 

p < 0.05) and inversely to uterine artery blood flow (r = —0.508, p « 0.05). Placenta! blood flow is 
highest during the period of darkness. The flow rates are significantly correlated to intra-amniotic 
pressure (r = —0.602, p < 0.05) but not to aortic blood pressure (r = —0.185, p > 0.05), The data 
indicate that blood flow distribution in the primate uterus is modulated by factors in addition to 
physiologic pressure-flow relationships. Extrapolation to the human has potential significance. 


(AM. J. OBsTET. GYNECOL. 135:828, 1979.) 


PnEvrIOUS STUDIES have demonstrated specific bio-^ 


rhythms in the dynamics of the nonhuman primate 
uterus.' When recorded continuously during the last 
half of pregnancy, intra-amniotic pressure, aortic 


blood pressure, and uterine artery blood flow, as mea- . 


“sured by the area under the respective pressure and 
flow curves, undergo changes which follow time 
courses that are repetitive and predictable and vary 
from hour to hour in diurnal patterns.? These patterns 
conform to highly significant Fourier curves synchro- 
nized by the light-dark cycle. Highest hourly average 
values of intra-amniotic pressure are recorded during 
the period of light and lowest values during the period 
of darkness. These variations result from detectable 
changes in baseline resting pressure, as well as from 
alterations in the amplitude, duration, and frequency 
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of the contractile complexes. Aortic blood pressure also 
varies in a diurnal pattern. Lowest values are recorded 
during the period of darkness and the early morning 
hours. Subsequently, variations in both systolic and di- 
astolic blood pressures between uterine contractions as 
well as increases resulting from contraction produce 
maximal values in the late afternoon during the period 
of light or in the early evening hours during the initial 
period of darkness, In general, uterine artery blood 


- flow varies inversely to the average values of intra-am- 


niotic pressure. Highest flow rates occur during the 
hours of darkness when intra-amniotic pressure is low- 
est and decrease as average pressure values approach 
their apogee during the period of light. In late gesta- 
tion, the highest and lowest hourly average values of 
uterine artery blood flow may be as much as 3296 above 
and below the mean flow for the day. These changes in 
uterine artery blood flow may be modified by the cir- 
cadian changes in aortic blood pressure. 

The present study was undertaken to investigate the , 
relationships between these biorhythms in spontaneous 
uterine dynamics and blood flow distribution to placen- 
tal and nonplacental portions of the uterus. 


Material and methods 


Pregnant rhesus monkeys conditioned to restraining 
chairs and weighing between 6.0 and 8.5 kilograms 


0002-9378/79/230828+ 15$01.50/0 © 1979 The C. V. Mosby Co. 


a 


Volume 135° 
« Number 7 


‘Effects of.biorhythms on uterine blood flow 829 


I 


Table: I" Percent crossover eiue nuclides, used i in caloilating the true counts: per minutė . 








465. rw 51:0% —— 
95, 18.9% i Erom 

l4lce 3.59 x 10-395 2:80 x 107395 
51e. 1.84 x 107?96 5,2 x 107?95- 


2369 E Tac 


were selected from our primate colony. Duration of; 

gestation ranged from 143 to 161 days. Dates of con- 
. ception were known within 3 days. B 
|. Animal preparation. Intra-amniotic and aortic blood ; 
"pressures weré monitored through open-end, fluid- ` 

filled catheters connected by way of pressure transduc- . 


. ers to. a recording polygraph. Direct measurement of 


uterine artery blood flow. was achieved by use of an 
electromagnétic flow meter. The flow probe was placed 
on the uterine vessel contrálateral to the femoral artery 
that - “WAS. catheterized’ for blood pressure measure- 
ments. Sensor placement, calibration, and maintenance 

' were accomplished by previously established tech- 
niques.?' i 


.Anóther catheter was threaded beside the blood- 
pressure catheter into the left ventricle. A catheter was. 
also placed in the ovarian vein or threaded from the :, 
femoral: vein into the inferior vena cava to a level ap- : 


proximating the ovarian and renal veins. Position of 
the catheter tips was confirmed by noting the typical 
wide pulse pressure of ventricular contractions re- 
corded from the arterial catheter and by palpation 
of the venous catheter and/or by roentgenography. 


Catheter positions: were reconfirmed by direct vi-,, 


sualization at the time of necropsy. 


As soon as the operation was completed, ‘the animal. | 
was placed i in a restraining chair.and allowed to recover ` 


from anesthesia in the recumbent position over an 18- 
to 24-hour period. Then the monkey was placed in an 
upright, sitting position and maintained i in.this posture 
throughout the study period. Duri ing both the recovery 
and experimental periods, the monkeys were kept in a 
controlled environment with 12-hour cycles of dark 


_ and constant-intensity light. 


Intra-amniotic pressure, aortic blood pressure, and 
uterine artery blood flow were monitored continuously 
in the unanesthetized animal throughout the experi- 
mental procedures. On-line electronic integration of 
the area under the polygraph curves was used to facili- 
tate quantitative evaluation of the changes occurring in 
the patterns of the pressure and flow signals. Mean 
pressure and flow were determined electronically with 


à 
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.the use of a l-second time constant. Average values of 

“mean pressure and flow were calculated by dividing 

total integrated values by a specified time interval.’ 
Blood flow distribution. Radioactive polystyrene 


. beads with a mean diameter of 50 u + 10 SD were 


employed for measurements of blood flow distribution. 
. The fizst'studies were performed in five monkeys using 


micro: pheres with four different nuclide labelings: ce- 


"rium-. 41, chromium-51, strontium-85, and ytterbi- 
.um-1€9. Five nuclides—cerium-141,.chromium- 51, ni- 


i _obiurr-95, scandium-46 and strontium-85—were used 
^in later studies. Specific activity of the chromium-51 


microspheres was 35 mCi/gm. All other radioactive mi- 
crospaeres had a specific activity of 10 mCi/gm. 


Administration and analysis procedures were 


. adapted from the methodology einployed by Rosenfeld 


and associates.? The microspheres were placed i in pre- 
- weighed counting vials containing a. magnetic stirring 
rod, 0 ml of 10% Dextran, and 2 drops of Tween-20. 
While this suspension was thoroughly mixed on a 
magretic stirrer, four 0.1 in] samples of suspension 


. were removed, placed in preweighed counting vials, 


weighed, and counted. The mean counts per minute 
per zràm of suspension were calculated. The sus- 
pended microspheres were infused through the ven- 
tricu ar catheter over 20 to 50 seconds by air displace- 
men“. The catheter was then flushed with 10 ml of 
isotonic saline. — . 

Starting between 60 hours and 5 days following sur- 


gerv the individual nuclides were injected at éssentially 


equaly spaced intervals designed to correspond with 
different phases of the circadian patterns of uterine 
dynamics observed during the last half of pregnancy? 
The time chosen for the first injection and the order of 
microsphere injection were designed so that the same 
isotcpe was not given to two animals at the same time of 


_ the day. After each injection, the radioactivity remain- 


ing .n the administrative unit was redetermined and 
the entire unit reweighed. The approximate number of 
microspheres infused ranged froni 17.6 + 2.5 x 104 
(SEL) (Cr) to 49.4 + 6.7 x 10* (SEM) (*Sc). The 
qua tity of each microsphere injected was chosen to 
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Table IIA. Values of uterine dynamics and blood flow distribution measured: Measurements made 
during uterine relaxation 












Injection order : 1 .2 3 
Time (hr.) 1456 1503 0259 
Uterine blood. flow (mllmin.): 90.9 92.3 98.6 
Cervix - 3.0 2.9 3.5 
Myometrium 11.3 11.1 11.9 
Endometrium 1.6 L8 1.6 
Placentás. 75.0 76.7 81.6 
Primary . 32.6 50.2 44.9 
Secondary 42.4 26.5 36.7 
Fetus (ml/min./kg) 228.2 231.9 247.7 
Fetus and uterus : . 

(ml/min/kg) 147.4 149.7 159.9 
Cardiac output (ml/min.) - - - 
Uterine artery blood flow . : 

(ml/min.) 27.7 29.9 31.8 
Intra-amniotic pressure . 

(mm Hg) 15.2 15.1 13.6 
Aortic blood pressure 

(mm Hg) 115.0 116.0 97.7 





produce approximately equal count rates. Mean of the 
total counts per minute infused ranged from 40.8 x 
5.9 x 10* (SEM) (9Nb) to 49.9 x 4.5 x 10* (SEM) 
(19 yb). 

Starting approximately. 15 seconds prior to mi- 
crosphere infusion ànd continuing for approximately 
30 seconds after Hushing the intraventricular catheter, 
reference samples were drawn irito preweighed count- 
ing vials from the venous catheter and each femoral 


artery catheter at a rate of 1.23 ml/min, using a Har- ' 


vard pump. 

Following infusion of the last suspension of micro- 
spheres, the animal was reanesthetized with sodium 
pentobarbital and the uterus removed intact under op- 
erative hemostasis and weighed. To prevent spillage of . 
the microspheres lodged between. placental villi, the 
uterus and contents were frozen intact. Fixation of the 
tissues was accomplished by allowing the specimen to 
thaw in 10% buffered formalin at 4° C. The uterus was 
then opened, and the fetus was removed and weighed. 
The cervix was dissected from the uterus, and the en- 
dometrium and myometrium were separated by sharp 
and blunt dissection. The primary placenta, to which 
the umbilical cord was attached, and the sécondary pla- 
centa were separaied from the uterine wall and the 
under lying endometrium was separated from the 
myometrium by sharp dissection and included with the 
placental specimens. The efficiency of the dissections 
_ was confirmed by histologic examination. The myome- 
trium, cervix, endometrium, and placentas were 
weighed. The tissues were minced and the entire por- 
tions of each tissue were placed in preweighed couiit- 


M-304 (6.8 kg) : 





M-309 (7:6 hg) 


4 3 4 m 2 
0304 1500 1505 0313 03.18 
99.7 98.4 97.9 104.3 103.9 

3.5 3.3 3.2 33 3.4 
12.1 13.3 13.6 15.0 14.9 
1.6 2.9 “2.9 2.1 2.2 
82.5 78.9 78.2 ` 83.9 82.7 
37.8 33.8 46.2 47.6 44.1 
44.7 45.1 32.0 34.3 38.6 
250.5 240.9 239.7 255.9 252.7 
161.7 166.7 165.9 176.7 174.9 
E 1,288.9 1,301.2 1,094.8 1,105.7 
32.1 " z z 2 
13.9 154 15.2 14.5 13.8 
98.6 126.1 124.3 . 122.0 121.0 


ing vials measuring 10 by 55 mm. Specific effort was 
made to confine all the specimens to the lower 4 cm:of 
each vial. Absence of detectable radioactivity on the 
dissection surface after completion of the separations 
indicated there was no significant loss of RU UE 
from the tissues during handling. 

Based on the number of nuclides used, thie weighed 
samples were counted in four or five channels in a 
Beckman Biogamma automatic gamma counter, The 
sets of standards for each. nuclide were counted at the 
samé time as the samples. A computer program was 
written to separate the effects of percentage crossover 
(Table I) for the nuclides which were counted using the 


solution of 1 equations invi unknowns. The true counts. 


in all the samples were calculated using the computer 
program. Individual tissue flows were calculated by so- 
lution of the equation: 


Tissue flow (ml/min) = 


total counts per minute for the tissue 
mean counts per minute in the arterial samples 








X withdrawal speed (ml/min).* 
Cardiac output was obtained by solution of the equation: 
Cardiac output (ml/min) — 


total microspheres infused 
mean microspheres in the arterial samples 





X withdrawal speed (ml/min). 


Results 


Forty-five determinations of blood flow distribution 
were made in 10 monkeys. Thirty-seven microsphere 
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Table IIB. Values of uterine dae and blood flow distribution measured: Measurements made during 
uterine relaxation and subsequent uterine contractions , 






M-315 (7.3 kg) 


Injection order 07 EE . 4 1 
Time (hr.) 1223 1243 0003 
Uterine blood flow ( milin): 105.5 814. 106.7 
Cervix 1.2 :28 :3.0 
Myometrium 12.8 14.6 . 156 
Endometrium 1.1 2.6 1.8 
Placentas 90.4 61.4 874 
Primary 56.5 33.7 |^ 47.6 
Secondary 33.9 27.7 89,8 
Fetus (ml/min/kg) 247.6 191.1 250.4 
Fetus and-uterus Fe oy 
- (mi/min/kg) ` 169.1 130.5 171.0 
Cardiac output (ml/min) 1,103.0 1,118.4 — 1,034.0 
Uterine artery blood flow i “+ ae 
(ml/min) . 28.3 22.1 . 33.7 
Intra-amniotic pressure oe "e 
- (mm Hg) 16.8 32.8 15.0 
Aortic blood pressure ` 
mm Hg) 106.0 


injections were made during uterine diastole and eight 
during uterine contraction. Continuous measurements 
of intra-amniotic pressure and aortic blood pressuré 
were accomplished i in all 10 animals. Satisfactory con- 
tinuous measurement of uterine artery blood flow was 
obtained in eight animals. . 

Postmortem examination confirmed the presence of 
the microsphere injection catheter in the left ventricle 
in seven animals and in the ascending aorta in three. 
Cardiac output was not calculated i in these three ani- 
mals because of uncertainty as to catheter location, at 
the time of injection. Continued ` patency of both femo- 


ral artery catheters permitted withdrawal of bilateral : 


. arterial réference samples in seven animals. The mean 
difference in total radioactivity between the two sam- : 
ples.was 1.8% + 0.9%. Venous blood samples were ob- 
tained. during microsphere injections from the catheter 
placed in the veną, cava in six animals and from the 
ovarian vein in two. Radioactivity in these samples 
ranged from undetectable in' vena caval samplings to 
0.896 of the arterial counts in the ovarian vein samples. 

Evaluation of methodology. Initial experiments 
were performed to determine the reproducibility of 
the microsphere injection technique. In two animals ' 
microspheres were injected during periods of uterine 
didstole on two occasions occurring one or two con- ` 
tractions apart (Table IIA). The. times for injection 
were chosen to approximate the occurrence of the 
nadir (0200 to 0400 hours) and the apogee (1400 to: 
1600 hours) of the diürnal patterns of uterine activity. . 
The average values of uterine artery blood flow and 
intra-amniotic and aortic ‘blood pressures were cal- 


` 110.1 98.3 ` 


` M-413 (8.1 kg) 


ry MEM CILE 4 
0009 ` 1943 1249 1254 1258 
887 1114 108.2 96.1 . 874 

14 3.9 24 24 1.8 
14.6 13.6 15.4 13.3 13.9 
PEES 13 | 12 . 94 2.7 
71.6 92.4 89.7 781 69.0 
'998 527 511. 418 40.5 
4L8 . 39.7 38.6 36.3 28.5 
2089 ` '958.5 251.0 292.9 209.8 
143.2 172.8 167.8 149.1 135.6 
1,046.2 1,098.2 ^  1,107.8 1,154.0 1,183.3 
301 eM (eh oe ic 
37.5 150 — . ° 20.0 294 454 
101.9 101.8 112.0 192.0 197.1 


culazed from the electronic ‘integrations beginning 
30 seconds prior to injection and continuing for 30 
seconds. after flushing the intraventricular catheter. 
Under similar measurement conditions, most repeat 
determinations ‘were within 2% of the average of the 


_two injections. However, microsphere distribution to 
. the primary placenta differed from the average by às 


much as 21.3% and that to the secondary placenta by as 
much as 23.1%. ` 
Table IIB compares results of injections made dur- 


| ing uterine relaxation and during subsequent contrac- 


tions of various magnitudes in two other monkeys. 


` Three injections were ‘made during uterine diastole 


and five injections were initiated during the ascending 
limk of the contraction. Because the injection interval 


_ varied in length and each uterine contraction varied in 


duration and intensity, some injections terminated at 
the peak of the contraction while others extended 


_ beyond the. peak to the initial portions of relaxation. 


Uterine and placental blood flows decreased as intra- 
amniotic pressure increased (M-413). Distribution of 
the microspheres was more variable when the injec- 
tiors were thade during contraction. Comparisons of, 
uterine dynamics and of the changes in uterine blood 
flow were also made according to the periods of light 
anc darkness (M- 315). During a contraction in the pe- 

riod of Jight, the reduction i in uterine blood flow x was 
22.9% and that in uterine artery blood flow was 22. 0%, 
accompanying a 95.2% i increase in intra- amniotic pres- 
sure. In the period of darkness uterine blood flow de- 


creased. 16.9% and uterine artery blood flow 10. 7% al- 


though i intra-amniotic pressure increased 150% during 
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Table III. Mean values of uterine dynamics expressed as actual values, percent cardiac output; percent 
uterine blood flow, and uterine vascular resistance calculated from the microsphere data measured during 
relaxation in the periods of light and dark (mean tissue weights are listed) 












Variable 


Uterine blood flow 92.4 + 1.6 
: (191) 
Cervix 3.3 + 0.2 
(19) 
Myometrium . 13.9* + 0.4 
(19) 
Endometrium 2.1 + 0.2 
(19) 
Placentas: 72.9 + 2.5 
. (19) 
Primary 38.5 +-2.7 
(16) 
Secondary 35.2 + 2.5 
(16) 
Fetus (per kg) 251.8 x 8.0 
1:09) 
Fetus and uterus (per kg) 170.1 + 6.0 
' (19) 
. Uterine artery blood flow 32.0 x 1.3 
i 16 
Cardiac output à 1,296.88 bia 
(15) 
Intra-amniotic pressure 15.5% + 0.5 
: (19 
Aortic blood pressuré 114.9* x is 
(19) 


' *Student's t test: p < 0.05. 
tNumber of determinations. 


s 


a contraction, À greater proportionate fall was noted in 
total uterine and uterine artery blood flows determined 
from measurements obtained during the period of 
light compared to: those obtained during the period of 
darkness despite a 54.895 difference in intra-amniotic 
pressure measurements. The reduction in total uterine 
blood flow and that distributed to the placentas was 
likewise disparate, with a greater proportionate de- 
crease seen in placental blood flow. The linear-regres- 
sion correlation coefficients obtained by comparison of 
intra-amniotic pressure to total uterine blood flow and 


placental flow were —0.868 and —0.852, respectively. - 


The correlation coefficient obtained by comparison of 
aortic blood pressure measurements obtained during 
the time of injection to total uterine blood flow was 
—0.442 and to placental blood flow was —0.433. 

'To further evaluate the. methodology, blood flow 
measured by the flow probe on a single uterine artery 
was compared to the total uterine blood flow deter- 
mined by the microsphere technique. The regression 
lines and correlation coefficients measured in six ani- 
mals are illustrated in Fig. 1. The correlation coef- 
ficients ranged from 0.778 (M-705) to 0.959 (M-310). 


Uterine artery blood flow ranged from 26.4% (M-705) 


Actual values (milmin) (mean £ SEM) 








Cardiac output (96) (mean + SEM) 











Light 


98.9* 1.9 7.8 €x 0.8 8.75 + 0.4 
(18) (15) (14) 
-3.6 + 0.4 0.3 + 0.03 0.3 + 0.03 
(18) (15) (14) 
12.5 + 0.5 1.1 + 0.04 1.1 + 0.07 
(18) , (15) ‘ (14) 
2.1 + 0.2 0.2 + 0.02 0.2 + 0.02 
(18) (15) (14) 
80.0* + 1.9 58+ 0.3 7.1* x 0.3 
(18) (15) (14) 
43.4 €: 2.9 2 +03 3.8 + 0.3 
(15) (13) (12) 
36.6 + 2.6 2.8 30.2 3.3 + 0.2 
(15) (13) (12) 
257.1 + 4.7 20.7 + 1.1 22.3 x 0.8 
(18) (12) (14) 
175.4 + 3.6 14.1 € 0.7 15.8 + 0.5 
(18) (15) (14) 
36.9* + 1.7 2.8 * 0.2 2.8 x 0.2 
(15) (12) (11) 
1138.2 € 485  . © = - 
(14) l zu a 
13.5 + 0.6 - -— 
08) : " 
100.9 + 2.8 - - 
(18) 


to 48.0% (M-610) of total uterine blood flow. For a 
given monkey, the ratio of total uterine blood flow to 
uterine artery blood flow was consistent with the max- 
imal difference between ratios ranging from 0.04 
(M-304) to 0.16 (M-305). 

Evaluation of biorhythms. The data obtained from 
the 37 injections made during uterine diastole are col- 


lated in Table III. The mean values in milliliters per ` 


‘minute and millimeters of mercury of the 19 mea- 
surements made during the period of light are com- 
pared. to the 18 determinations made during the 
period .of darkness. Mean values statistically greater 
during the period of light are: intra-amniotic pressure, 
15.796; aortic blood pressure, 13.896; cardiac output, 
13.8%, and myometrial blood flow, 11.7%. During the 
period of darkness statistically greater mean values of 
uterine artery (9.6%), total uterine (6.2%), and placen- 
tal (9.6%) blood flows were recorded. The blood flow 
distributional fractions to placental and nonplacental 
uterine tissues in two monkeys found at necropsy to 


` have single placentas were similar to those recorded in 


monkeys’ with bidiscoid placentas. Evaluation of the 
data based on blood flow per gram of tissue did not 
alter the statistical relationships. Despite a statistically 
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i E 1.08* + 0.08 
(19) 
3.6 + 0.3 3.8 + 0.4 36.2] + 1.98 
(19) (18) (19) 
15.2% + 0.5 12.8 + 0.5 8.30 + 0.28 
(19) (18) (19) 
2340.2 2.2+ 0.2 59.80 + 5.13 
"s (19) (18) (19) 
78.8 + 0.8 81.3* + 0.7 1.38* + 0.05 
(19) (18) (19) 
49.4 + 9.6 43.3 + 2.6 2.71 + 0,22 
(16) (15) (16) 
37.1 + 2.3 38.1 + 2.4 3.10 + 0.38 
(16) (15) (16) 
- an 3.21% + 0.19 
(16) 


Tissue weight (grams) 
(mean + SEM) 


0.90 + 0.05 - 
(18) 

33.21 + 4.20 15.5 + 0.7 
(18) (10) 
8.25 + 0.38 44.8 + 3.1 
(18) (10) 
55.74 + 5.67 14.9+ 1.1 
(18) (10) 
1.15 + 0.07 i 104.6 + 6.2 
(18) (10) 
2.33 + 0.33 66.5 + 4.1 
(15) (10) 
2.53 + 0.22 50.0 + 5.7 
(15) (10) 

- 368.2 + 16.1 
E s (10) 
- 546.7 + 26.4 
: (10) 
2.49 x: 0.22 - 


(15) 





significant difference in total uterine blood flow, blood 
flow per kilogram to the fetus and to the uterus and its 
contents did not differ significantly between the peri- 
ods of light and dark. Based on weight at the time of 
surgical removal, blood flow to the uterus and its con- 
tents, including amniotic fluid, was 155.2 ml/min/ 
kg + 5.9 (SEM). 

Distribution of cardiac output to the component tis- 
sues of the uterus did not differ statistically between 
the periods of light and dark except for the portion 
going to the placentas. Uterine blood flow distributed 
to the myometrium, on the average, was 18.7% greater 
when measured during the period of light although the 
distribution to the placentas was 3.1% less. 

Vascular resistance to the uterus and placentas was 
calculated by the formula: aortic blood pressure — in- 
tra-amniotic pressure + blood flow; that to. the other 
uterine tissues was determined by the formula: aortic 
blood pressure + blood flow.* On the average, total 


*Limitations of equipment precluded simultaneous mea- 
surement of venous pressure in the present experiments. 
‘However, previous continuous recordings of inferior vena 

2d caval pressures throughout the day have not displayed detect- 
able changes during uterine diastole. 


uterine vascular resistance was 16.696 greater; vascular 
resistance to the placentas, 16.696 greater; and uterine 
artery resistance, 22.496 greater during the period of 
light than in the period of darkness. Calculation of vas- 
cular resistance by multiplying proportionate indi- 
vidual tissue flows by uterine artery blood flow did not 
alter the statistical relationships. 

The average values of intra-amniotic pressure, aortic 
blood pressure, and uterine artery blood flow mea- 
sured curing each hour of the day and during mi- 
crosphere infusion in a monkey injected with four dif- 
ferent nuclides are depicted in Fig. 2. The circadian 
biorhythms of hourly average values in uterine dynam- 
ics are illustrated. Intra-amniotic and aortic blood pres- 
sure measurements obtained during the microsphere 
injections display similar diurnal variations. Uterine ar- 
tery and total uterine (microsphere) blood flows shared 


‘reciprocal relationships to the pressure values. 


Fig. 3 presents measurements obtained in a monkey 
that received five nuclide injections over a 24-hour pe- ` 
riod. Values varied above and below the mean of the 
five determinations, and .the biorhythms of intra- 
amniotic pressure, aortic blood pressure, and uterine 
artery blood flow to the periods of light and dark per- 
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Fig. 1. Linear correlation coefficients and regression lines cal- 
culated for comparisons between blcod flow measured by a 
flow probe on a single uterine artery and total uterine blood 
flow measured by the microsphere technique. Three monkeys 
received injections of four different nuclide microspheres and 
three animals received five different microspheres. 


sisted. The individual determinations of blood flow dis- 
tribution within the uterus likewise showed a variation 
above and below the mean of the five determinations. 
In general, highest values of cervical, endometrial, and 
myometrial blood flows were observed for injections 
made during the period of light while total uterine and 
placental blood flows were greatest during the period 
of darkness. 

In order to further evaluate the observed differ- 
ences, the measurements recorded in three monkeys 
that received five different nuclide-labeled micro- 
spheres injected during uterine diastole were subjected 
to the analysis of variance. There were no significant 
differences between monkeys. The analyses confirmed 
statistically significant differences between the five pe- 
riods of microsphere injections for uterine artery blood 
How, intra-amniotic pressure, and aortic blood pres- 
sure. In addition, the F ratios obtained for the variation 
with injections of cardiac output (F4, a = 4.34) and pla- 
cental blood flow (Fs, a = 3.97) were statistically sig- 
nificant. The F ratio obtained for the variation of 
myometrial blood flow (3.52) approaches the 3.84 re- 
quired for statistical significance at the 95% confidence 
level. The variations in cervical and endometrial blood 
flows were not statistically significant. 

Both myometrial (Fy, ; = 4.12) and placental (Eig 
3.96) blood flows showed significant variation in the 
proportion of cardiac output received. The percentage 
of uterine blood flow supplied to the myometrium var- 
ied significantly with the injections (F4, g = 3.85), while 
the F ratio (2.43) obtained for percent of uterine blood 
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flow supplied to the placentas was not significant. The 
F ratios calculated for vascular resistance indicate that 
only total uterine resistance based on the microsphere 
measurements (7.40), uterine artery blood flow (7.16), 
and resistance to the placentas (5.56) varied sig- 
nificantly between injections performed during the 
periods of light and those performed during the peri- 
ods of darkness. 

Since the presence of only four or five equally spaced 
measurements does not permit valid analysis of vari- 
ance for Fourier terms,’ the data were normalized by 
expressing each value as the ratio of the mean for the 
total number of measurements performed during pe- 
riods of uterine relaxation in a given animal. The nor- 
malized data for blood flow obtained from the six ani- 
mals, each receiving four or five nuclide injections over 
a 24-hour period, are depicted in Fig. 4. In general, the 
values of total uterine blood flow showed reciprocal 
relationships to the amniotic fluid pressures, with val- 
ues 7.5% above the mean being obtained during the 
period of darkness and values 7.1% below the mean 
being recorded during the period of light. None of the 


normalized values of blood flow to the endometrium 


was statistically different from the mean for the 24- 
hour period. Blood flow to the myometrium was high- 
est during the period of light and lowest during the 
period of darkness. Statistically significant values range 
from 13.0% below to 10.0% above the mean. Placental 
blood flow showed less variation but did demonstrate 
Statistically significant values 9.7% above the mean dur- 
ing the period of darkness and 9.5% below the mean 
during the period of light. 

In Fig. 5 the total placental blood flow is shown, as 
well as the distribution to the primary and secondary 
placentas, obtained during microsphere injections in 
two monkeys. In both animals, on some occasions the 
primary placenta received a greater proportion of uter- 
ine blood flow while on other occasions the secondary 
placenta received a higher proportion. These differ- 
ences showed no consistent relationships to the periods 
of light and dark. The correlation coefficients obtained 
by comparison between primary and secondary placen- 
tal blood flow in individual animals ranged from 0.164 
to 0.935. Regardless of which placental disc received 
the greater or lesser proportionate flow, total placental 
blood flow remained fairly constant within the limits of 
the diurnal variations noted. 

In an effort to elucidate other factors that might 
influence blood flow distribution throughout a 24-hour 
period, linear correlations were determined between 
the measurements of aortic blood pressure, intra-am- 
niotic pressure, uterine artery blood flow, and the mil- 
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Fig. 2. Illustration of the circadian variation in average hourly values of intra-amniotic pressure 
(IAP), aortic blood pressure (ABP), and uterine artery blood flow (UABF) measured over 24 hours in 
an unanesthetized monkey at 151 days’ gestation. The isolated individual points on the plots for JAP, 
ABP, and UABF are the integrated electronic averages obtained for a period starting 30 seconds 
prior to microsphere infusion and continuing for 30 seconds after flushing the intraventricular 
catheter. Points for total uterine blood flow (UBF) were calculated from the microsphere data. The 
stippled background areas represent the periods of darkness. 
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Fig. 3. Bar graphs depicting values of intra-amniotic pressuze, aortic blood pressure, and uterine 
artery blood How obtained at the time of injection in an animal that received five nuclides. Mea- 
surements of uterine, cervical, endometrial, myometrial, and placental blood flows were calculated 


from the microsphere counts. The shaded bars represent measurements obtained during periods of 
darkness. 
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Fig. 4. Composite of normalized values of intra-amniotic pressure, aortic blood pressure, and total 
uterine blood flow ane its distribution calculated from animals that received four nuclides (open 
symbols) and animals that received five (closed symbols). Each point depicts the mean and standard 
deviation of three determinations. Values that.differ statistically from the mean of the four ór five 


respective injections are marked by asterisks. 


Table IV. Linear correlation coefficients calculated 
by comparison of values of intra-amniotic pressure, 
aortic blood pressure, and uterine artery blood | 
flow with the milliliters of blood flow per minute 
to placental and nonplacental uterine tissues 










Aortic blood 
pressure 
{N = 37) 


Intra-amniotic 
pressure 


(N = 37) 


Uterine artery 
blood flow 
(N = 31) 










Tissue 


—0.459* 





Cervix 0.299 ~0.194 

Myometrium 0.226 0.490* 0.508 * 

Endometrium --0.202 0.241 ~0.072 

Placentas ~0.602* —0.185 0.652* 
&p < 0.05. 


liliters of blood flow per minute distributed to placental 
and nonplacental uterine tissues. The results are shown 
in Table IV. There are statistically significant negative 
correlations between intra-amniotic pressure and blood 
How to the cervix and placentas but not to the endome- 
trium or myometrium, Aortic blood pressure has sig- 
nificant correlation only with blood flow to the myome- 
trium. Uterine artery blood flow displayed a greater 
correlation with placental than with nonplacental tissue 
flows. 


Comment 


Use of radioactively labeled microspheres for de- 
termination of proportionate as well as actual blood 


flow distribution in the rhesus monkey is established.* 
The present study confirms the variation in uterine 
blood flow with periods of light and dark and demon- 
strates that these circadian biorhythms in uterine 
dynamics engender alterations in distribution of. blood 
flow to placental and nonplacental portions of the 
uterus. On the average, total uterine blood flow mea- 
sured by the microsphere technique is 6.096 less during 
the period of light than during the period of darkness 
(Table HI) and shows a circadian pattern that averages 
as much as 796 above and below the mean throughout a 
24-hour period (Fig. 4). This does not approach the 
variations recorded using an electromagnetic flow 
probe on a single uterine artery.” The differences are 
probably the result of asymmetry of the placental im- 
plantation sites and the unequal distribution of uterine 
artery blood flow. The current findings for arterial 
inflow are consistent with studies showing that in preg- 
nant rhesus monkeys placental drainage is variable be- 
tween the two ovarian veins.’ The data further indicate 
that measurements of uterine artery blood flow in the 
pregnant nonhuman primate by use of an electromag- 
netic flow probe on a single uterine artery will give 
qualitative but not quantitátive information on the flow 
changes in the entire uterine vascular bed. l 
Many of the recognized problems inherent from in- 


jection of as many as five nuclides in one animal are | 


alleviated through the use of computer capabilities to 
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Fig. 5. Illustration of the variation in total placental blood flcw and its distribution to the primary and 
secondary discs recorded with different nuclide injections in two monkeys. The variations in blood 
flow to the primary and secondary placentas were unrelated to the periods of light and dark- 


simultaneously solve five equations in five unknowns. 


. Potential. experimental bias resulting from the radia- 
` tion energies or from the number of microspheres is , 


minimized by randomizing the order and timing of the 


© -series of nuclide i injections. Similar proportionate flows 
'. were recorded for. a given period of the day regardless 
of the energy emission peaks, specific- activity, or time . 


of the initial injection during. the 24-hour period. 
Likewise, the reproducibility of the results indicates 


that injection of a total of 1.5 to 2.0 million micro- 


spheres ‘did not have’ a detectable effect on the mi- 
crocirculation to placental or nonplacental tissues of 
the uterus. 


Reliability of the present data is further dromend i 


by the close agreement with the. vales of cardiac out- 
put in the pregnant rhesus monkey reported by other 
investigators.’ * ? The ‘proportionate distribution of 
blood flow to placentai and nonplacental uterine tissues 


. recorded during both uterine relaxation.and contrac- 
' tion is also in agreement with published results. The 


absolute values of total utérine blood flow in the cur- 
rent study. approximate the general range measured 
with antipyrine? and the blood flow reported per kilo- 
gram of, uterus and contents recorded . 'for another 
species.? However, the values are considerably higher 
than those reported by Lees and co-workers,? who used 
a combination of proportionate distribution of micro- 
spheres to the tissues and dye-dilution measurements 


for cardiac output to calculate their flows. The dis-. 
crepancies may be related to the methods of measure- _ 


ment and to the design of the present experiments 
which were performed in unanesthetized animals. 
"The dynamics of blood flow to the primate uterus are 


complex. Spiral artery inflow i into the intervillous space 


has been noted to be intermittent’ ‘during periods of 
uterine diastole.!! The marked variations of blood flow 
distribution to TE primary and cond placentas 


' 


noted between consecutive injections (Tables II and 


‘III, Fig. 5) confirmed these observations and suggested 


that factors.controlling blood flow to each of the bidis- 
coid placentas of the rhesus monkey may be acting in- 
dependently However, presence of a homeostatic 
mechanism.is suggestéd by the observation that total 
placental blood flow remains fairly constant within the 
circadian variations noted. The presence of compen- 


. Satory mechanisms controlling placental blood flow is 


further evidenced by the observation that the percent- 
age of cardiac output disiributed to the placentas but 
not to the other portions of the uterus is greater during 
the period of darkness when cardiac output is lowest. 


"Additional support is given by the correlation co- 
“efficients, indicating that blood flow to the placenta is 


predicated more upon intra-amniotic pressure than 
upon a driving of blood to the uterus by the head of 
pressure in the aorta (Table IV). The disproportionate 


: decreases in blood flow recorded during uterine con- 


waction (Table IIB) alsó demonstrate a possible ho- 
meostatic mechanism for placental blood flow. How- 
ever; the variability of blood flow distribution that may 
result from uterine contraction in relationship to tim- 


ing of injection was felt to preclude use of contraction 
` data in evaluation of spontaneous changes rhat occur as 


a result of inherent biorhythms. 

Blood flow to cervical and endometrial tissues did 
not vary significantly, whether elevatéd in terms of ac- 
tual values, percent cardiac output, or percent of uter- 
ine blood flow (Tables ITA and III). Myometrial blood 
flow was higher during the period of light than during 
the period of darkness and the percentage of cardiac 


- output and uterine blood flow supplied to the myome- 


trium varied significantly between the periods of mi- 
crosphere injection. The correlation of myometrial 


. blood flow to aortic blood pressure (Table IV) suggests 


that the i increase in blood pressure anus the per iod of 
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light may be primarily. responsible for the changes in 


myometrial flow. ' 


The present study did not ios an increase in the 


myometrial flow during periods of relaxation when 
consecutive measureients-were made within a matter 
of minutes (Table 11A). This difference may résult 
from the lesser magnitude of contraction occurring: be- 
tween measurements and the tempor al relationship of 


-© microsphere injection during diastole to completion of 


the contraction-relaxation complex. An alternate ex- 
planation may relate to the timing of the' studies. The 
11.296 increase in myometrial blood flow obser ved dur: 
ing the periad of light compared to the period of, dark- 
ness’ (Table III) and the 14.6% difference recorded 
between maximal and minimal blood flow ` rates (Fig. 4) 


'éncompass the 14.2% ' increase in mean. myometrial f 


blood flọw noted during relaxation in studies? which 
were performed several hours after the control values 
were obtained. "I í 
. Blood flow is the quotient of pressure and resistance. 
The lack of correlation of placental blood: flow to aortic 
blood pressur e (Table I V) necessitates resistance mech- 
anisms that negate the head: of pressure in the aorta. 
There is a statistically significant change in placental 
vascular resistance between the periods of light and 
darkness: (Table, III). The. mechanism arid site of this 
resistancé are uncertain.-Anatomic studies have shown 


that trophoblast invades the vessel walls of the primate l 


uterus? and decréases resistance to placental blood 
flow. Experiments performed in rhesus monkeys by 
cannulation and measurement of the pressure gradient 


between the spiral artery and the inter villous space re- - 


vealed resistance across those vessels to' range from 1.0 
to 2.6 mm Hg : ml! - min.'? According to those data a 
major.reduction in pressure of blood flowing io the 


placentas” occurs proximal to the endometrial . poruon f 


of the coiled uteroplacental artery. 

In addition to intra-amniotic pressure changes, re- 
sistance ta placental ‘blood flow could reflect local 
myometrial action and vasoconstriction , and ‘involve 
neur ohormonal factors. It is known that there is a rela- 
tionship of the circadian patterns of spontaneous | uter- 
ine activity that can be abolishec with alpha- adrénergic 
blockers. E 
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Resistance to myometrial blood flow did not owa 


statistically significant change despite significant in- 


creases in aortic blood pressure, cardiac output, and 


. intra-amniotic pressure (Table III); suggesting mul- 


tiple factors are operative. Studies in other species indi- 


_cate that while the myoendometrial vasculature dis- 


plays ' ‘marked dilatation during late pregnancy, it 
remains responsive to adrener gic stimulation." Exper- 
iments.in other species have also shown that estrogen 
stimulation leads to a rise in blood flow to the myome- 
trium, éndometrium, and placenta with distribution of . 


: blood flow. to the myometrium and cervix being fa- 


vored by estrogen while the placental flow is favored by 
pr 'ogesterone. 5 Circadian variation in estrogen and 


'progesterone in the pregnant nonhuman primate may 


contribute to the variations seen in the present experi- 
merits. Alterations i in catecholamine sensitivity in turn 


„åre related to progesterone versus estrogen dómi- 
nance, suggesting that the steroid hormones influence | 
' either: catecholamine ' receptor concentrations or the 


coupling of receptors to the, expr ession of vasomotor 


function.!® Additional substances that.may be involved 
_ are prostaglandins. Infusion of ‘norepinephrine has 


been demonstrated to cause release of prostaglandins 


from several organs." Other. reports have indicated 


that prostaglandins may influence responses of sympa- 
thetic nerve.stimulation. In general, prostaglandins not 


-only have a direct action on vascular smooth muscle but 


alsó ` facilitate adrenergic vasoconstrictor responses’? 
and may be involvéd in mediating the uterine e vasodila- 
tation produced by estrogens.’ bl 

„Although the precise controlling mechanisms must 
be elucidated, the studies suggest that the effect of 


‘these biorhythms should be considered in interpretá- 


tion of “steady-state” conditions. Extrapolation of the 
present. findings tothe human may have clinical sig- 
nificance in explaining the high percentage of false 
positive tests encountered on evaluation of the effect of 
uterine activity on intrauterine fetal heart rate pat- 
terns. The causative ‘mechanisms may have a diréct ef- 
fect on intrauterine envjronment in conditions sien as 
pregnedey induesd hypertension. 
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Discussion 


Dr. EDGAR L. MAKOWSKI, Denver, Colorado. Those 
who have ‘had previous investigative experience with 
nonhuman primates can immediately appreciate the 
problems which may have been encountered in a proj- 
ect of this magnitude. Dr. Harbert and his co-inves- 
tigators have successfully developed an experimenta] 
model utilizing unanesthetized pregnant rhesus mon- 
keys confined to restraining chairs and maintained in a 
controlled environment: The relationship of the 
biorhythms in spontaneous activity of the uterus to 
uterine hemodynamics was then studied postopera 
tively according to a well-designed protocol. 

Total uterine blood flow as well as its distribution and 
cardiac output was measured according to the radioac- 
tive micrösphere technique. It is interesting tó note that 
following the injection of a total of 2.5 million micro- 
spheres the investigators were unable to detect any 
change in the microcirculation of the uterus. A similar 
observation was made in a different species, the preg- 
nant ovine, in our laboratory. No demonstrable effect 
on the uterine microcirculation was-observed in sheep 
after infusion of a total of 3.9 million microspheres into 
the fetal side of the placenta or 2.1 million micro- 
spheres into the maternal circulation." ? Near term ges- 
tation, the authors observed in. the rhesus monkey an 
average uterine blood’ flow of 175 ml/min : kg. Al- 
though this is in agreement with other studies employ- 
ing a different technique, it is, however, considerably 
less than the uterine blood flow of 250 ml/min * kg in 
sheep at a comparable gestational age. In the event the 
measurement of uterine blood. flow in the near-term 
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Ès 


, rhesus monkey reflects normal conditions, it is an im- 


portaat observation and demonstrates that an inter- 
species difference may be present. This in itself justifies 
the need for additional careful experiments in differ- 
ent species so that valid comparative studies can be 
made. In their experiments, did the authors see any 
trend for a decrease ór increase in absolute uterine 
blood flow following surgery, regardless of any circa- 
dian -hythm? 

During periods of light, the investigators noted a 

significant increase in the mean of the absolute values 
of cardiac output, aortic blood pressure, intra-amniotic 
pressure, total uterine and placental vascular resis- 
tance, and myometrial flow with.a simultaneous de- 
crease in the mean values of absolute uterine, uterine 
arterial and placental blood flows. With a significant 
decrease in absolute uterine blood flow, the authors 
were unable to demonstrate any significant difference 
in uterine blood flow per kilogram of uterine weight 
and i:s contents between periods of light and darkness. 
I am somewhat perplexed: about this observation and 
woncer if the authors compared the same animal be- 
tween periods of light and darkness and analyzed their 
data by a paired Student's t test. 

"Although. the authors noted a correlation in the in- 
crease of myometrial blood flow with an increase in | 
aortic blood pressure during periods < of light, their ob- ` 
servations suggest that the increase in blood pressure is 
not primarily responsible for changes in myometrial 
flow and.that multiple factors mày be operative. 
Perhaps:an additional explanation for the increase in 
myometrial flow is a negis EHR of uterine blood 
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flow due to a significant increase in placental vascular 
resistance without any significant change in myometrial 
vascular resistance. 

Another important observation made by the authors 

is that total placental blood flow is predicated more 
` upon intra-amniotic pressure than on the aortic pres- 
sure head. However, the distribution of placental flow 
to the primary and secondary placentas showed con- 
siderable variations within periods of light and dark- 
ness. Since total placental blood flow remained rather 
constant during the circadian rhythms, the authors 
suggested that a homeostatic mechanism may be oper- 
ative in controlling blood flow to each of the bidiscoid 
placentas. Acute experiments in our laboratory on 
nonhuman primates have shown a marked variation in 
placental blood flow distribution due to the obstruction 
of an ovarian vein draining the placental sites. Did the 
authors note any such obstructive mechanism in their 
experiments? 

Finally do the authors have any data on the relation- 
ship of the biorhythms in spontaneous activity of the 
nonpregnant uterus to uterine hemodynamics in the 
rhesus monkey? If so, is the magnitude of uterine he- 
modynamic changes greater in the nonpregnant than 
in the pregnant nonhuman primates? 

Dr. Harbert and his co-investigators should be con- 
gratulated for their valuable experimental data and en- 
couraged to elucidate the mechanisms which regulate 
uterine blood flow and its distribution in Too 
primates. 
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DR. FRANK C. GREISS, JR., Winston-Salem, North 
Carolina. Those of us who work with sheep appreciate 
their phlegmatic if not downright stupid nature since it 
seems to minimize much variability during conscious 
experiments, Therefore, it might also seem appro- 
priate for us to consider detection of such subtle car- 
diovascular changes as those due to circadian rhythms 
in such a capricious mammal as the awake monkey as 
approaching the impossible. However, it would appear 
to this observer that Dr. Harbert has achieved this goal 
by combining a carefully planned experimental pro- 
tocol and impeccably performed experimental tech- 
niques with a pervasive bedside manner to quiet his 
“little patients.” He realized that the postural changes 
associated with nocturnal activity, that is, lying down, 
induce significant cardiovascular changes and elimi- 
nated this factor by keeping the monkeys in a constant 
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upright position after they had recovered from sur- 
gery. Dr. Harbert, would you describe those environ- 
mental alterations attendant to determinations per- 
formed during the dark cycle? Stated differently, how 
well were you able to convince the monkeys that you 
were not there? 

In essence, the results show that during the dark 
cycle, aortic blood pressure (ABP) and cardiac output 
decreased in equal proportion so that the total periph- 
eral resistance (TPR) was unchanged. Myometrial 
blood How (MBF) and myometrial activity as measured 
by intra-amniotic pressure (IAP) decreased with no 
change in myometrial vascular resistance. Finally, pla- 
cental blood flow (PBF) increased approximately 10%. 

Let us look first at placental vascular resistance. ‘Ac- 


ABP — IAP 
PBF 
fusion pressure (ABP — IAP) decreased 12% and PBF 
increased 10%, then placental vascular resistance had 
to decrease about 20%. While a local change in intrinsic 
vascular resistance (Ri) of this magnitude could occur : 
without being reflected in TPR, such a response is very 
unlikely. ; 
This observation pii the significant linear correla- 
tion between PBF and LAP focus our attention upon 
the ways that myometrial contractions may a affect PBF. 
In general these are two. Uterine contractions similarly 
increase intra-amniotic and intervillous space pres- 
sures, thus decreasing perfusion pressure and, in turn, 
PBF. Also vascular resistance may be increased by ex- 
trinsic compression of blood vessels by surrounding 
myometrium (Re). Evaluation of the magnitude of this 
type of vascular resistance has been very difficult. 
However, since the method presently used to calculate 
placental vascular resistance uses the above formula, 


cording to the formula Ri * Re — , if per- 


_thus taking into account changes in perfusion pressure 


induced by myometrial activity, I am left with the con- 
clusion that the extrinsic resistance is a more significant 
factor than I had formerly believed. It would appear 
therefore that the circadian patterns in PBF presently 
described are primarily the result of variations in 
myometrial activity. Dr. Harbert has previously shown 
that these patterns correlate with and can be altered. by 
changes in norepinephrine excretion patterns in non- 
pregnant monkeys. I would be interested to know 
whether similar catecholamine patterns occur during 
pregnancy, 

Second, we must consider the changes in myometrial 
vascular resistance. We ee these to be determined 





by the formula Ri + Re = AD Since MBF decreased 


SEE 


10% and ABP decreased 12%, little change in 
myometrial vascular resistance occurred. However, if 
we look closer at the two components of resistance, Ri 
and Re, it would appear that significant but opposing 
changes may have occurred. Following the reasoning 
discussed above for placental vascular resistance, since 
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IAP decreased significantly, Re decreased similarly; 
However, as myometrial work. decreased, less blood- 
delivered nutrients were needed and Ri increased ac- 
cordingly. The net effects of these two resistant 
changes were offsetting, thus explaining in this case the 
linear correlation with ABP. 

As a perennial student of uterine vascular pural 
ogy, I long ago recognized the depths of understand- 
ing that can result from carefully performed experi- 
ments about basic homeostatic functions. I have been 
intrigued by your findings and I sincerely appreciate 
the opportunity to comment upon mem at this oc- 
casion. 

DR. FREDERICK ZUSPAN, Columbus, Ohio. The un- 
anesthetized animal is an excellent model for study. I 
wonder whether or not you might like to further 

"tune" your model. Three questions relate to this sug- 
gestion. One concerns the position of the mother at 
night and whether or not. you considered having the 
anima] be on its side, even though the monkey is a 


vertical animal. Second, do you really know when the. 


pregnant monkey sleeps in the evening? And is there 
correlàtion with your findings? The third point that I 
would like to make concerns your suggestion about 
neurohormonal changes concerning homeostasis. We 
both know that the guinea pig has a depletion of its 
adrenergic nerves during pregnancy, which means that 


the amount of norepinephrine might alter myometrial , 


and uterine blood flow. 
"Also did-you take any samples of this tissue from the 
tissue area around the uterus and look at adrenergic 


nerves by histochemical fluorescence to see whether or 
_ not there were alterations in amines to confirm this 


particular finding in the primate? 

DR. IRWIN KAISER, Bronx, Néw York. I have a few 
observations and one or two questions to direct. 

It was stated that these monkeys were all in the up- 
right position during the period of observation. This is 
interesting since it demonstrates that these changes of 
increased placental blood flow do occur with the mon- 


key sitting up in the dark. As Dr. Zuspan indicated, it 


would be of interest to know what the changes would 
be if the monkey were turned to a recumbent position, 
either on its back or on its side. 

During daylight hours, as was elegantly demon- 
strated by the studies during uterine contraction, there 
is a decrease in placental blood flow, which is pro- 


portionately greater than the decrease in myometrial‘ 


blood flow. This would generate the question of 
whether there is increased fetal risk due to uterine con- 
tractions which occur during daylight. 

Halberg and I; about 15 years ago, pointed out that 
in human beings the time of preference for birth is in 
the early morning hours. If the present observations 
are valid for women, labor would be taking place at a 
time when placental blood flow is relatively maximal. 

The statement is made in the manuscript that the 


i distribution « of micr SPNG to the placenta varies by 
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approximately 22%-—21% to one placenta and 23% for 
another. I wonder whether this is specifically related to 
the timing of the uterine contractions, that is, to the 
timing of the i injection relative to the apogee of uterine 
contractions. , 

The group at the University of Southern California 
studying the fetal side of the placenta reported at a 
recent meeting of the Society for Gynecologic Investi- 
gation on the evidence of fetal rhythmicity, particularly 
in corticosteroids and thyroid-stimulating hormone. 

I wonder if Dr. Harbert would care to comment on 


any relationship between the fetus and the mother in 


regulating placental distribution of flows? | 

Finally, I have two philosophic questions. Other than 
as a reflection of general rhythmicity, are you willing to 
say that these observations aré of physiologic sig- 
nificance? And what impact does this have on the 
evaluation of fetal heart rate patterns? 

Dr. MORTIMER ROSEN, Cleveland, Ohio. I continue 
to follow Dr. Harbert’s work with tremendous interest, 
and I would like to again compliment him as others 
have. I think the work is extremely important today for 
two reasons. As. clinicians, we have little to do that is 
helpful for patients except to put them at bed rest in 
the presence of several clinical situations of risk to the 
fetus. : 

This past Sunday I had an opportunity to look 
around at persons present at a jogging race I attended. 
On my left was a woman, advanced in pregnancy, who 
was obviously to be involved in running about two 
miles. On my right was a nursing instructor who was 
involved in training pregnant women in exercise and 
jogging to keep up their physical conditioning during 
pregnancy. I realized there is very little information 
that we have about the influence of rest or activity and 
exercise on the fetus during pregnancy. 

My specific question to Dr. Harbert is, would your 
observations be somewhat more accurate if instead of 
light and darkness cycles you. looked at the behavioral 
cycles of the studied nonhuman primate? During day- 
light, the ‘animal is awake to participate in different 


forms of activity (i.e., both visual and physical activity). 


But even more specifically, at night, during sleep, there 
are active phases of sleep (rapid eye movement) and 


_ quiet phases of sleep, which also may alter the amount 
_ of perfusion and the biorhythms that you are attempt- 


ing to measure. 

DR. HARBERT (Closing). In answer to Dr. Makowsk? S 
questions, I will try to take them in order. 

With the chronic flow probe preparation we usually 
start. measurements on the third to fifth day after sur- 
gery and continue them as long as the flow probe re- 
mains active. On this basis we have seen an increase in 


` uterine blood flow related to progression of the dura-' 
tion of pregnancy. We did.not notice any specific rela- 


tionship regarding time of surgery and blood flow 
changes with the microsphere technique. 
The next question was whether or not the blood 
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flows to the uterus arid its contents, which were not 
statistically different between the light and dark peri- 
ods despite the other changes, were compared by a 
paired Student's t test? The answer is yes and while 
they approached significance, they were still not statis- 
tically different. 

The third question concerned obstruction of the 
ovarian vein. In the two of 10 monkeys that had a 
catheter in the ovarian vein, we did not pick up any 
periods of occlusion or other changes; I cannot relate 
to the variations of placental blood flow. 

In response to the fourth question, we have not mea- 
sured blood flow distribution to the uterus in the non- 
pregnant animals. This would be interesting and it may 
be needed. But the tissues are so small, the cost and 
availability of monkeys so prohibidve, that it has not 
been tried. )J 

Dr. Greiss asked how well could I convince the mon- 
key that I was not there. The answer is not very well. 
The situation was thus: The monkey was kept in a 
room by herself. We did not have the capability of 
being on the outside to inject the monkey, so whenever 
the injection study was made, I was physically present. 

At night this involved setting up the material as 
much as possible beforehand, then going in and inject- 
ing the microspheres as rapidly as possible and leaving. 
The monkey would wake up, and there could be a star- 
tled response. For most injections, there was no in- 
crease in blood pressure or pulse rate to indicate such a 
response. 

We attempted to control the procedures for injection 
and study as much as possible between the periods of 
night and the periods of day. I would anticipate that a 
startle response of the monkey at night, or any time, 
would probably decrease the quantity of change but 


not necessarily the quality. We would still see the varia-. 


tions noted. 

L agree with Dr. Greiss’s discussion of the variation 
and its control, that is, the effect of myometrium and 
myometrial resistance. It is interesting that he chose to 
consider the changes of placental blood flow in relation 
to the periods of darkness as an increase in flow and a 

‘decrease in resistance. One might turn it around and 
think with the same reasoning that perhaps the steady 
state, if there is such a thing as a steady state, may 
correspond :o the period of darkness and the increased 
_ resistance occurred in the period of light, causing the 
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decreased flow, This would give us more insight into 
positive rather than negative changes. 

The catecholamine patterns during pregnancy in 
the monkey are circadian in both serum and urine 
fractions. 

Dr. Zuspan asked about the positioning of the mon- 
key. The monkey is a tree animal. I assume it normally 
sleeps in a sitting position, but honestly do not know. 
Obviously the primates here are confined to a sitting 
position and have been observed to sleep in that po- 
sition. i 

We have not—because this was another variable— 
attempted to move the monkey from the sitting to the 
supine or lateral supine position. Perhaps this is some- 
thing that we need to approach. 

Likewise, Dr. Zuspan, I have not done immu- 
nofluorescerice studies on tissue catechols. 

Dr. Kaiser asked about the interrelationship of the 
maternal and fetal conditions to variations of placental 
flow. We have not studied the fetal side. I think this 
may have a very direct bearing on some of the changes 
that we see in the intermittency of blood flow to the 
various cotyledons of the placenta. It has been shown 
by others (Martin, Ramsey, and co-workers) in radio- 
graphic studies of monkeys that just as maternal blood 
flow varies, fetal blood flow varies. The physiologic 
significance, I feel, as related in Dr. Greiss’s comments, 
is primarily that it gives us basic understanding that 
may eventually lead to significant clinical applications, 
such as homeostatic control of placental blood flow that 
may protect the fetus from sudden changes in maternal 
blood pressure. The physiologic significance of this on 
fetal heart rate patterns relates to some observations 
that indicate there is a difference in fetal heart rate 
patterns in the so-called nonstress tests, depending on 
the time of day. When the tests are performed during 
the early morning, on a circadian pattern the uterine 
activity is lower and blood flow is higher; the results 
are frequently different from those of tests performed 
in the late afternoon when the opposite or reverse 
conditions tend to exist. 

Dr. Rosen’s suggestions, especially those related to 
rapid eye movement sleep and the various behavior 
pattern cycles of the monkeys, are interesting aspects. 
We have not made the studies, but they obviously may 
have some significance in totally understanding the 
biorhythms of uterine dynamics. - 
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ALTHOUGH THE PHYSIOLOGIC mechanisms of nor- 
mal micturition in the female subject are not fully un- 
derstood, it is generally believed that a prerequisite of 
urinary continence is a competent urethrovesical neck. 
The great body of opinion, as noted by Zacharin,’ 
Hodgkinson,” ? and Robertson,‘ agrees that the symp- 
tom of stress urinary incontinence is mechanical in 
origin, with the underlying defect having a close prox- 
imity to the upper urethra and bladder neck. It follows 
then that persistence of recurrence of properly iden- 
tified stress urinary incontinence after surgical at- 
tempts at, correction must of necessity redirect atten- 
tion to the so-called urethrovesical junction of the 
upper urethra and bladder neck, with the aim of re- 
establishing complicance and support. It is our’ opin- 
ion, supported by the experience prompting this re- 
port, that this can be accomplished most effectively by 
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release of existing periurethral fascia and the grafting 
of a supporting sling of autologous fascia beneath the 
restored urethrovesical junction. 


Material and methods 


Fifty patients who underwent suburethral sling pro- 
cedures because of recidivist stress urinary inconti- 
nence between January, 1958, and January, 1978, con- 
stitute the basis of this report and for the most part 
represent the experience of the senior author (R. T. P.). 
An earlier institutional experience with such proce- 
dures dating to 1947 is not included in this report other 
than as a notation that this early experience led to 
abandonment of synthetic materials as suburethral 
slings for reasons of foreign body reaction and its se- 
quelae that are now well recognized.* 5 All patients in 
this report were severely incapacitated by their inconti- 
nence, being reduced to constant use of perineal pads 
and other measures in dealing with it. Many exhibited 
emotional as well as hygienic deterioration from their 
constant wetness. 

'The age of the patients ranged from 27 to 70, and 
age by decade is shown in Table I. 

The number of term deliveries for these patients 


ranged from 1 to 10. The generally low parity of the 


group is shown in Table II. This, with the absence of 
history of traumatic delivery or of delivery of exces- 
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Table I. Age of patients 





Age (yr.)' | No. of patients 


20-29 : : 2 
30-39 2 
40-49 8 
50-56 i 24. 
60-69 13 
70-79 1 





Table II. Parity of patients 





^ No. of deliveries ` | No. of patients 


0 5 
l 6 
2 .21 
3 10 
4 4 
5 1 
6 0 
7 2 
8 0 
9 0 

10 10 





Table III. Duration of stress urinary incontinence 


Duration of incontinence (yr.) No. of patients 


1-5 13 
6-10 12 
11-15 8 
16-20 7 
21-25 6 
>25 4 





sively large infants, might be construed to be an indica- 


tion of inherently weak support of the upper urethra 


and vesical neck. 

The total duration of the stress urinary incontinence, 
persistent or recurrent, prior to performance of the 
sling procedures ranged from 1 to 25 years, as shown 
in Table III. 

Forty-seven patients had had from one to eight pre- 
vious operative procedures for urinary incontinence, 
including 62 colpoplastic repairs and 60 retropubic 
suspensions. One patient with severe chronic obstruc- 
tive pulmonary disease and two patients who had onset 
of incontinence after radical vulvectomy had not 
had previous surgical attempts at correction of in- 
continence. The number of patients who had zero to 
eight previous operations for incontinence is shown in 
Table IV. vl 

Table V reports the sling operations performed on 
these 50 patients, indicates our preference for the use 


of fascia lata as a sling, and illustrates our conviction . 


that anterior colporrhaphy with careful urethrolysis 
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Table IV. Previous operations for stress urinary 
incontinence per patient 





No. of prior No. of Total no. of 
operations patients operations 
0 3 0 
1 3 3 
2 22 44 
3 18 54 
4 3 12 
5 0 0 
6 0 0 
7 0 0 
8 d _8 
Total 50 121 





Table V. Types of operations performed 
on 50 patients who had recurrent stress 
urinary incontinence 


: Types of sling operations No. of patients 





Anterior colporrhaphy combined with 38 
fascia lata urethrovesical suspension 

Fascia lata urethrovesical suspension (with- 1 
out anterior colporrhaphy) 

Aldridge-type urethrovesical suspension 7 
with colpoplastic repair 

Aldridge-type urethrovesical suspension 4 


without colpoplastic repair 





Table VI. Associated diseases 


Relevant diagnoses No. of patients 


Obesity ' i . 10 

Chronic pulmonary disease i 

Asthma i 

Diabetes mellitus 

Transurethral resection of bladder neck 

Ventral hernia 

Meningomyelocele 

Carcinoma of cervix after irradiation 

Carcinoma of Bartholin’s gland after radi- 
cal vulvectomy 

Carcinoma of vulva after radical vul- 
vectomy 
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and plication of pubocervical fascia is an important 
component of this operation. 

The fascia lata is simple to obtain, easy to work with, 
is not likely to cut through the urethra, and rarely 
causes any tissue reaction. We prefer it over fascia-pro- 


` cured from the aponeurosis of the abdominal wall (Al- 


dridge technique) because it is easier to obtain the req- 
uisite 18 to 20 cm length with fascia lata, the fascia lata 
is thicker and stronger, and the use of fascia lata does 
not predispose the patient. to a ventral hernia.” The 
Aldridge technique is used when acquisition of fascia 
lata is contraindicated for technical reasons or because 
of patient preference. 


To 
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Fig. 1. Obtaining fascia lata with the Masson fascial stripper. (From Parker, R. ‘T.: Perspect. Surg. 


1:1, 1978.) 


A detailed history was obtained and a thorough phys- 
ical examination was done in all patients, with special 
attention to the genitourinary and neurological aspects. 

The number of patients exhibiting frequent or 
unique relevant physical or historical factors is shown 
in Table VI. y 

Urologic consultation and cystometrographic studies 
were obtained on all patienis. In recent years most pa- 


tients also had electronic urodynamic studies. On the. 


basis of history, physical examination, and urologic in- 
vestigations as described, 42 patients were felt to have 
pure stress urinary incontinence, and eight patients 
were felt to have some degree of bladder instability in 
association with anatomic stress urinary incontinence. 
Operative procedure. The operative technique has 
been described and illustrated in detail by Ridley,‘ 
Parker,’ and Beck.’ The operation is presented in three 
parts: obtaining the fascia lata, performing the anterior 
colporrbaphy, and suspending the urethrovesical junc- 
tion with the fascial strap. 
` The patient is placed in the supine position. The left 
leg is rotated medially, elevated on folded sheets, and 
prepped and draped from the groin to below the knee. 
A 4to 5 cm incision is made transversely in the skin just 
proximal to the lateral condyle of the femur and in- 
férior to the patella. The subcutaneous fat is separated 
with the end of the scalpel handle and a finger and 
exposed longitudinally for 4 cm in two parallel inci- 
sions 1.5 cm apart. A small Kelly clamp is passed be- 
neath the fascia and it is incised transversely at the 
lower pole 1 to 2 cm above the point of insertion of the 
fascia. The free end of the fascial strip is picked up with 
small Kocher clamps. The fascia is threaded through 
the eye of a large Masson fascial stripper, as demon- 





Fig. 2. Dissection of anterior vaginal wall (From Parker, R. T.: 
Perspect. Surg. 1:1, 1978.) 


strated in Fig. 1. With the fascia straight against the 
cutting edge of the stripper, the clamps are held tightly 
and the rod of the stripper is pushed with a firm for- 
ward thrust beneath the skin and up the lateral surface 
of the thigh as far as it will go in one continuous move- 
ment. The fascia is cut at the distal end by unlocking 
the stripper and sliding the outer tube over the inner 
tube. The fascia strip is removed with the stripper. The 
fascia strip measures about 18 cm in length and 1.5 cm 
in width. It is protected in a sponge wet with normal 
saline. No effort is made to close the leg fascia. A small 
rubber drain is placed in the center of the incision, and 
the subcutaneous tissues and skin are closed in layers. 


846 Parker, Addison, and Wilson 






Fig. 3. Suturirig of the pubocervical fascia of the anterior vag- 
inal wall. ne Parker, R. T.: Perspect. ‘Surg. 1:1, 1978.). 


A pressure dressing a and elastic bandage are applied. 
The patient is placed in the dorsal lithotomy position 


in order to provide- -access to the vagina and the lower: 


abdomen at the same time. The abdomen, perineum, 
and vagina are prepped and draped asa sterile field. 


The ' suprapubic transverse incision line is mar kéd. The ` 
anterior vaginal wall is exposed by use of a weighted. 


‘speculum. In patients previously operated upon, often 
there is dense periurethral scar tissue. Fig.'2 demon- 
strates the dissection of the anterior vaginal wall. The 


anterior colporrhaphy is begun by camping the vagi- . 


nal mucosa at the apex of the vagina at each: later al 
angle with Allis clamps: The ‘mucosa is excised trans- 
yersely between the clamps. An Allis clamp i is placed 


‘longitudinally some 2 cm above the transverse incision ` 


in the direction of the urethral meatus. Sharp:scissor 


dissection is used to separate the mucosa from the un- - 


i derlying endopelvic fascia and bladder. The mucosa is 
incised longitudinally 


terior wall is dissected free, often exposing the badly 


scarred bladder wall. The shortened urethra is released 
and mobilized. It is almost’ never more ‘than 3 cm in |: 
length and the open vesical neck is demonstrated by. 
palpation of the Foley bulb during traction on the ` 
catheter. The pubocervical fascia is dissected from the. 


mucosa on both sides by sharp-scissor dissection from 
the apex of the vagina to the margíns ‘of the urethral 
meatus, The endopelvic fascia is. mobilized ea 


and the edges are grasped with: | 
Halsted clamps. Dissection of the ‘scarred anterior wall’. 
is-continued in steplike fashion in the axis of the ure- - 
‘thra. Sharp-scissor dissection is required and the edges m 
of the mucosa are held. for exposure. The entire’ an-,.- 
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Fig. 4. Abdominal and vaginal incision and the retropubic 
placement : ‘of the fascia lata strap, (From Parker, R. T.: 


, Perspect. Surg. 1:1, 1978.) | 


Fig. 3 shows suturing of the pubocerviacl fascia of the 
anterior yaginàl wall. The picture demonstrates the 
preferred technique of placing the needle first on the 
right side 1 cm below the last süture, with exit at the 
level of the point of entrance on the opposite side. The 


U endopelvic fascia is sutured in front of the urethra and 
` possibly t to lengthen it. Interrupted 2-0 chromic catgut 

vertical mattress sutures are used to obtain optimal pli- 
` cation. Sutures are 'continued as high as feasible, usu- 


allj to near the apex of the vault. When needed, a 
double row of sutures is placed: in the region ‘of the 


vesical neck to plicate properly the urethral: sphinctet i 


area. 
' Fig. 4 illustrates the abdominal and sac incisions 
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and the retropubic placement of the fascia lata strip. A 
10 cm incision is made transversely in the abdominal 


wall some 3 cm above the symphysis and to the level of > 


the rectus fascia. The subcutaneous fat and often dense 
scar tissue (from a prior Marchall-Marchetti-Krantz 
procedure) is freed with a knife and gauzed finger, 
thereby exposing the scarred aponeurosis. A 2 cm lon- 
gitudinal incision is made in the fascia on each side of 
the midline at the lateral borders of the rectus muscles. 
A finger is inserted through or beside the belly of the 
rectus muscle, into the space of Retzius, close to the 
symphysis, and a periurethral tunnel is created. Bilat- 
eral adhesions are often encountered when prior 
cystourethropexy lias been performed. Large Kelly 


clamps are passed into the periurethral tunnels with. 
the points of the clamps carefully following the 


posterior surface of the sympliysis to the level of the 
urogenital diaphragm. From below, the points of the 
clamps can be felt on each side of the urethra at ap- 
proximately the level of the urethrovesical neck. With 
gentle pressure the tip of tlie clamp is identified and a 
small slit is made in the endopelvic fascia with a scalpel, 
thus permitting the tip of the clamp to enter the vaginal 
field. (IF thick, elastic-like tissue is found between the 
clamp and the vaginal finger, one should not thrust 
forcefully or cut because this is most likely a margin of 
the bladder in front of the clamp—especially when the 
padent has had a prior cystourethropexy.) Tips of the 
clamps become visible as they exit tbrough the periure- 


thral tunnels, with the concave side of the clamps fac- . 


ing toward the urethra. Brisk bleeding may be encoun- 
tered and is usually from the venous plexus around the 
vesical neck. It can be controlled by gentle pressure and 
rarely requires suturing from above. At this point, the 
integrity of the bladder is tested by filling it with sterile 
milk. If there is spillage of milk, the clamp on that side 
is removed, the space of Retzius is enlarged, the blad- 
der is explored, the two cystotomy sites are grasped 
with Allis clamps, and the bladder is repaired with 
through-and-through simple 3-0 chromic catgut, su- 
tures. A proper tunnel is then created. The integtity of 
the\bladder.is again tested with sterile milk. (The use of 
milk as a contrast medium has the advantage of not 
staining the tissues between tests.) The free ends of the 
fascia lata are grasped in the tips of the clanips on the 
vaginal side and drawn through the retropubic chan- 
nels to exit at the slits of aponeurosis of the recti; The 
right end of the fascial strap is sutured flat to the fascia 
of the abdominal wall for 1.5 cm externally with four or 
five black silk sutures used to secure the strap and to 
close the aponeurosis. The fascia lata band is placed 
over the urethra at the urethrovesical junction with the 
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underside of the fascia in juxtaposition to the en- 
dopelvic fascia. The desired position is determined by 
palpating the Foley bulb at the vesical neck. The fascia 
lata strap is sutured in place using four 2-0 black silk 
sutures, one on each side of the urethra superiorly and 
inferiorly. These are simple sutures placed through the 
fascia lata and the pubocervical fascia. The fascia lata 
has been sutured to the aponeurosis on the right and is 
now elevated for proper tension of the sling before 
suturing on the left. Proper tension on the sling means 
that it is “just right, not too tight and not too loose,” 
(surgical judgment). The objective is to support or to 
suspend gently, and not to obstruct, the urethrovesical 
junction. The excess vaginal mucosa is excised on each 
side of the anterior vaginal wall. The vaginal mucosa 
and underlying remnants of the endopelvic fascia are 
sutured together in the midline, with care taken to an- 
chor each stitch to the underlying fascia by penetrating 
the fascia when the needle crosses from mucosa to mu- 
cosa. The obliteration of dead space helps to prevent 
hematoma formation and in turn submucosal infec- 
tion. The urethfovesical angle will become more acute 
when the patient is awake or forced to cough while 
anesthetized. Pressure on the lower abdomen causes a 
pulling-up at the urethrovesical junction. 


Results 


Of the 50 patients followed up from 1 to 21 years, 42 
or 8496 are cured of incontinence, including five of 
eight or 60% of patients with some degree of bladder 
instability. By cured, it is meant that the patient affirms 
that urine no longer leaks and that loss of uririe cannot 
be demonstrated with stress in the lithotomy or stand- 
ing position. Another five patients or 10% including 
the three remaining patients with detrusor instability in 
association with stress incontinence and two patients 
with pure stress incontinence, were improved. Their 
condition has remiained stable from 1 to 8 years. By 
improved, it is meant that although the patient experi- 
erices occasional involuntary loss of urine, she no 
longer has to employ perineal protection and no longer 
considers herself socially incapacitated by incontinence. 
Three patients or 6%, all determined preoperatively to 
have pure stress incontinence, had recurrence of in- 
continence at 6 weeks, 4 months, and 6 months, re- 
spectively, with rapid regression to their preoperative 
status of severe and iricapacitating incontinence. None 
of the three had identifiable problems predisposing to 
failure, such as chronic pulmonary disease, severe obe- 
sity, or postoperative infection. It is of interést that two 
of the three failures occurred in patients who had the 
Aldridge sling procedure without colpoplastic repair. 
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There have been no recurrences after postoperative 
intervals of greater than 6 months. This is in keeping 
with Ridley's* experience of “no long range failures 
after 6 months” and with the experience of others,” '? 
indicating long-term stability of cures. 

Occurrence of prolonged postoperative urinary re- 
tention is an unavoidable problem recognized by all 
who perform sling procedures.'" In this series, the 
average time for re-establishment of a satisfactory void- 
ing pattern was the twelfth postoperative day, with the 
exception of four patients in whom 2 to 6 months were 
required to establish satisfactory voiding with accept- 
able residual urines. These four patients had to be re- 
hospitalized at least once for urethral dilation and 
other efforts toward bladder rehabilitation. Other sig- 
nificant postoperative complications were: one pulmo- 
nary embolus, one episode of deep venous thrombo- 
phlebitis, dnd one urethrovaginal fistula which was 
later repaired with a resultant complete cure. Cys- 
totomy occurred eight times during surgery and in 
each instance was recognized, repaired, and healed 
without incident. The average length of hospitalization 
was 18.5 days. In general, the procedures were toler- 
ated well by this group of patients, many of whom were 
not optimum candidates .for major surgery. There 
‘were no deaths. 


Comment 


Sling operations have long occupied an established 


position in the treatment of persistent and recurrent 
stress urinary incontinence. Our experience leads us to 
concur with others who have reported that sling oper- 
ations may be employed effectively in selected patients 
in whom incontinence is a function of both anatomic 
deficit and some degree of bladder instability." The 
basic principle of sling operations is the establishment 
of a suppor ting structure beneath the urethrovesical 
junction which slightly elevates the urethra in this area 
with downward or caudad movement of the bladder. 
Such movement occurs in all valsalva maneuvers like 
coughing, sneezing, laughing, and lifting heavy ob- 
jects.'* This elevation of the urethra is readily visible 
when the patient bears down during examination, Our 
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preference for fascia lata as a sling has been stated and 
explained. 

When the patient has had multiple operations for 
recurrent stress urinary incontinence, the urethra is 
often shortened and fixed in scar tissue, which may . 
create an open vesical neck. In such patients, anterior 
colporrhaphy, with operative release of the periure- 
thral adhesions and plication of the endopelvic fascia 
before the fascia lata is applied, will increase the 
chances for anatomic and functional competence. 

For proper utilization of sling operations leading to 
acceptable results, two factors appear to be critical: (1) 
proper patient selection and (2) appropriate tension on 
the supporting sling. Regarding the former, we agree 
with those who maintain that exhaustive preoperative 
work-up, including electronic urodynamics, is indi- 
cated," and we will continue to perform such stud- 
ies; however, we also agree with those who contend that 
precise history and meticulous physical examination 
are important selective elements," \ and these will 
continue to be a mainstay in the selective process. With 
regard to placing the sling with the proper tension, we: 
agree with Everett and Williams, as cited by De Backer - 
and associates,'® “Considerable experience is required 
to avoid making the sling either too tight, in which case 
retention or residual urine will result, or too loose, re- 
sulting in failure to relieve the incontinence.” We also 
agree with Ridley® that the chief error of a sling opera- 
tion is placing too much tension on the sling; the func- 
tion of the sling is to support, not to occlude. While we 
do not denigrate such maneuvers, we do not feel that . 
intraoperative urethral pressure profiles with the pa- 
tient anesthetized and recumbent!» !3 or mechanical 
determination of tension on the sling under the same 
conditions! can be directly related to forces generated 
by a conscious patient in the upright position. 

In conclusion, we believe that anterior colporrhaphy 
combined with a fascia lata urethrovesical junction 
suspension offers the best chance of permanent relief 
in properly selected patients who have previously un- 
dergone unsuccessful surgery for stress urinary in- 
continence. 
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Discussion . 


DR. R. P. BECK, Edmonton, Canada. Dr. Parker has 
stated that anatomic stress urinary incontinence is me- 


chanical in origin “with the underlying defect having a 


close proximity to the upper urethra and bladder 
heck." I agree with this statement, and we specifically 
believe.thàt urinary continence with stress is normally 


"maintained. by differentially better support by the 
: pubocervical. fascia to the urethra than to the bladder . 


base. Consequently, when there is an increase in intra- 
abdominal pressure, the urethra descends to some de- 
gree but the bladder base descends to a much greater 
degree. As a result, a kinking effect? occurs along the 


entire urethra, creating increased urethral resistance 


synchronous with increased intra-abdominal and in- 


travesical.pressure with stress. This kinking effect is 


usually maximal in the upper 2 cm of the urethra: 
Anatomic stress urinary incontinence is caused by loss 
of this differential support. In our opinion, any opera- 
tion designed to correct anatomic incontinence created 
differentially better support to the urethra (than to thé 
bladder base) along its entire length or along a portion 


of its length, as with the sling procedure. Dr. Parker, `, ! 
has stated that the function of the sling is to support. 


and not occlude the urethra? and herein lies the crux of 
an important problem. The lumen of the normal fe- 


is difficult to determine at surgery whether one has 
accomplished the objective of providing adequate ure- 
thral support (differentially better than to the bladder 


base) or whether one has supported and elevated the . 


bladder neck to the point where “furictional occlusion" 
of the the urethra will occur as a result of urethral 
kinking when the patient subsequently tries to void. 
This point is particularly important with a sling proce- 


‘male urethra ‘at rest and with stress is closed by the - 
- .sphincteric action of the urethral and bladder neck | 
musculature and kinking of the urethra (with stress). It 


. Fascia lata suspension for recurrent incontinence 849 


12. Sloan, W. R., ind Barwin, N.: Sres incontinence of 


urine: A'retrospective study of the complications and late 
results of simple suprapubit suburethral fascial slings, J. 
- Urol. 110:533, 1973. 


.13. McGuire, E. J., and Lytton, B.: Pubovaginal sling proce- 


- dure for stress incontinence, J. Urol. 119:82, 1978. 

14. Wheelis, C. F., Wharton, L. R., Dorsey, J. H., and 
TeLinde, R.: The Goebell-Stoeckel operation for univer- 
sal casés of urinary incontinence, Aw. J. OBSTET. 
GYNECOL. 128:546, 1977. 


15. Steg, A., Lepinard, V., and Aboulker, P.: L'Opération de 


* Goebell-Stoeckel dans le Traitement de Incontinence des 
Urine à L'effect Déjà Operee, Chirurgie 104:688, 1978. 


16. DeBacker, E., Willen, C. E., and Kaeckenbeech, B.: Me- 


sure de la Tension de la Fronde Dans la Suspension 
- Aponévrotique du col Vesical, Acta Urol. Belg. 42:285, 
1977. " 


dure where the support created by the sling is rather 
fixed and unyielding. How does Dr. Parker determine 
whether or not he has supported the urethra enough at 
the time of surgery and how does he avoid excessive 
bladder neck elevation so that functional occlusion of 
the bladder neck aréa does not occur with subsequent 
voiding? Our group certainly does not have the answer 
to this question, but we do believe that pressure testings 


at the time of surgery give us some information on 
what we are attempting to do at the time of surgery in. 
` relation to how patients subsequently fare as measured 


by continence and successful voiding. We believe that 
inability to void following a sling procedure (or any 


‘other corrective surgical procedure for stress inconti- 


hence) may be due to: neurogenic dysfunction of the 


_ bladder which is usually ‘temporary; inability of the blad- 


der to funnel at the bladder neck as a result of the area’s 


being: “handcuffed” by sutures or the sling; excessive 


kinking in the urethra as the patient tries to void, caused 
by excessive bladder neck elevation; or hypotonic or in- 


` coordinate detrusor muscle action. We believe that the fun- 
' damental problem in most cases is that the detrusor 
. muscle, through disuse atrophy or incoordinate action, 
is unable to, overcome the newly created urethral re- 


sistance. 

I want to commend Dr. Parker for very clearly de- 
lineating what he considers to be a cure, an improve- 
ment, or a failure in relation to his surgical results, 
since many authors appear to me to be purposely vague 
in this regard in order that they can suggest better. 
results through using terms like "success" or having 


- definitions of what they consider to be continence, 


known only to themselves. I presume that Dr. Parker 
tests his. patients with a full bladder when he states that 
a cured patient is one in whom incontinence cannot be 
demonstrated with stress in the lithotomy or standing 
position. . s 

Dr, Parker has indicated that. all cases of recurrent: 
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incontinence in his series developed within 6 months of 
the sling procedure. This observation coincides with 
our experience at the University of Alberta. However, 
it would be interesting to know how long each of the 50 
patients described were followed up after surgery. 

Dr, Parker and his group have achieved cures in 42 
of 50 patients, and these are excellent results, in view of 
the problematic nature of these patients. To date, we 
have performed 73 fascia lata sling procedures and vir- 
tually all cases of recurrent incontinence in the last 50 
cases have been due to detrusor overactivity, either 
persistent or newly developed, rather than to a me- 
chanical failure of the sling itself. Our cure. rate? has 
been almost the same as Dr. Parker's (85% versus 84%). 
Of our cases, 74.6% had an element of detrusor over- 
activity prior to surgery as compared to 16% in the 
Duke series. It would be interesting to know whether 
persistent or recurrent incontinence in the other eight 
patients in the Duke series was due to a sling failure of 
detrusor overactivity. 

Dr. Parker has correctly emphasized the importance 
` of the history and clinical examination in patients with 
stress incontinence and has stressed that electronic 
urodynamic evaluation should complement, and not 
replace, the former assessment. I believe that pure 
anatomic or pressure equalization stress incontinence 
can be accurately diagnosed on the basis of history and 
the clinical observation of the type and timing of the 
loss (a spurt of urine synchronous with and ending 
abruptly with the cessation of stress). Electronic urody- 
namic assessment is mandatory, in our opinion, when 
stress incontinence is other than just described, i.e., the 
problem is, partly or completely, one of detrusor over- 
activity. Electronic urodynamic assessment is also use- 
ful in delinéating the type of anatomic or pressure 
equalization incontinence affecting the patient. 

We share Dr. Parker’s enthusiasm for the fascia lata 
as sling material, as it is always of good quality and easy 
to obtain, unless there is excessive scarring over the 
iliotibial tract." ? The use of fascial material avoids sig- 
nificant problems with infection and failure of the vag- 
inal skin to close when synthetic material is used." 3 
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Dr. C. PAUL HODGKINSON, Detroit, Michigan. The 
"premise of. the paper by Drs. Parker, Addison, and 
Wilson is based upon the syllogism (1) that the pre- 
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requisite of urinary continence is a competent urethro- 
vesical neck and (2) that the etiology of stress inconti- 
nence (SUI) is mechanical in origin and the underlying 
defect has a close proximity to the upper urethra and 
the bladder neck; therefore, surgical correction must 
be directed to the supporting of the upper urethra and 
thé bladder neck, thereby re-establishing compliance. 
The fallacy in this reasoning is that any departure of 
the bladder neck from its normal subpubic support is 
relative and the degree of alteration of the urethrovesi- 
cal relationships is not considered. Instead of blindly 
accepting this theory, we should consider the example 
of a patient with extensive uterovaginal prolapse who 
has maximum loss of anatomic support to the vesical 
neck yet seldom if ever has SUI; in fact, as we all know 
too well, if the anatomic defects are corrected, she fre- 
quently develops SUI. 

Nonetheless, in agreement with the authors, the 
most successful operations for SUI are those which 
have as their objective, elevation of the urethrovesical 
junction to a high retropubic position without disturb- 
ing the posterior deficient support of the bladder base. 
The authors prefer to accomplish this by plication of 
the pubocervical fascia and grafting a supporting sling 
of fascia lata. The fascia late sling operation is a time- 
‘honored operative procedure which has been favorably 
reported by many authors. My comments will be di- 
rected to postoperative urinary retention and: to com- 
plications. 

In the report were four patients (8%) who experi- 
enced postoperative urinary retention. In a report last 
year before this Society on "recurrent" SUI, I described 
20 patients in 205 operations who had difficulty in 
voiding postoperatively. It has been very perplexing in 
trying to determine why some patients void promptly 
and why some do not. Lack of voiding certainly cannot 
be correlated with the degree of elevation of the ure- 
throvesical junction or with the caliber of the urethra. 
Patients who have difficulty in voiding are frequently 
subjected to urethral dilatation. It has been found that 
the urethras of these patients will frequently readily 
accept a Size 12 Hegar dilator. However, another cause 
has recently come to light. In 1969, Morgan and I' 
reported on "Basic pressures of voiding in the adult 
female." Urinary physiologists have stated that to ac- 
complish voluntary voiding it is necessary that first the 
pelvic floor muscles be relaxed and second the detrusor 
muscle must contract. In the study noted above on 
adult women these factors were found not necessarily 
to be true. In 65 adult women studied by electronic 
urethrocystometry, with a rectal pressure recording 
lead, it was found in about one third that voiding was 
accomplished by pure detrusor contraction; in another 
third, voiding occurred as the result of increased pres- 
sure by the Valsalva maneuver, and in another third it 
was the result of combined pressures. At that time I was 
under the impression that these findings were purely 
of academic interest. However, I have since changed 
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my mind because I now believe that the patients who 
have difficulty voiding following retropubic urethro- 
pexy operations are the ones who habitually void by 
Valsalva pressure. Increased pressure from above in 
these patients simply further compresses the urethra 
and obstructs, rather than facilitates, voiding. Such pa- 
tients have at times found it difficult to learn to void by 
detrusor contraction. 

Several complications were mentioned, including 
laceration of the bladder eight times and one urethro- 
vaginal fistula. It was interesting to know how the fascia 
lata graft was passed retropubically. From extensive 


- previous experience with recurrent SUI, it has been 


noted that frequently the anterior bladder is densely 
adherent to the periosteum, which makes it almost im- 
possible to pass a clamp retropubically without per- 
forating the bladder. Furthermore, preoperative me- 
tallic bead-chain urethrocystograms have frequently 
shown the bladder to extend far anteriorly over the 
symphysis, making it virtually impossible to pass a 
clamp retropubically without passing it through the 
bladder. In my opinion, in the modern surgical era of 
today, blindly passing clamps and needles retropubi- 
cally in recurrent SUI is somewhat dangerous and 
complications are prone to occur. 

Dr. Parker and co-workers selected their patients 


.mainly on a basis of history and physical examination 


but mentioned urologic consultation and urodynamic 
studies as aids. It is important to keep in mind that 
urodynamic studies, except by exclusion, have nothing 
to do with pure anatomic SUI. SUI is not caused by a 
pathologic lesion of the detrusor muscle; it is caused by 
a precise deficiency of paraurethrovesical support. 
Urodynamic studies aim to exclude from operation 
patients who have abnormalities of detrusor function 


other than anatomic SUI. It would be interesting to 


know how many patients were excluded from opera- 
tion as the result of urodynamic investigation. 

Finally, some comment needs to be made on the 
added improvement in results brought about by com- 


bining suburethral plication of the pubocervical fascia, 


with the fascia lata sling suspension as performed by 
the authors. The final result of "cure" and "substan- 
tially improved" of 9476 is an excellent achievement in 
these most difficult cases. However, the result is no 
better, and no worse, than those results reported over 
the past 5 years by others who employ retropubic sling 
procedures and who do not practice suburethral plica- 
tion. 1 employ suburethral plication for patients in 
whom SUI has resulted from severe body trauma but 
otherwise have not felt it necessary. Also, the authors 
have not found fascia lata to be traumatic to the ure- 
thra; however, laceration of the urethra from a fascia 
lata sling has been reported many times. I would like to 
know how the authors feel about the importance of the 
component of suburethral plication in their operation 
and how they manage the suburethral fascia lata graft 


, to prevent its laceration of the urethra. 
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DR. JAMES Low, Kingston, Canada. It is encouraging 
to receive further evidence that the fascia lata ure- 
throvesical suspension is effective in the management 
of severe problems of urinary incontinence due to 
deficient urethral sphincter function. This presenta- 
tion does not specifically address but serves to identify 
two relevant points. The limited role for this procedure 
in carefully selected patients is implied by this report in 
which 56 patients were so managed over a 20-year pe- 
riod. Second, a review of the literature included in the 
references for this manuscript emphasizes that, al- 
though this surgical option has been receiving increas- 
ing attention in Europe, North America, and Australia, 
the total reported experience of the outcome of such 
surgical management is still modest. 

I would like to ask two questions. One of the outcome 
characteristics of this procedure is the reported experi- 
ence of “no long-range failures after 6 months.” This 
would be important to the younger patient with severe 
deficiencies of urethral sphincter function and particu- 
larly if complicated with bladder dysfunction. Long- 
term follow-up (ie., >10 years) is often difficult to 
maintain to confirm that this impression is correct. It 
would be of interest to know, from the experience in 
this report, how many patients with satisfactory results 
have had documented follow-up 10 years or more after 
the procedure. 

This presentation, as others before it, is entitled, 
"Fascia lata urethrovesical suspension for recurrent 
stress urinary incontinence.” This implies that there. 
are a group of patients who, if properly selected, would 
have been appropriately managed surgically by a fascia 
lata urethrovesical suspension procedure as the pri- 
mary procedure. Such selection would have avoided at 
least some of the 121 previous procedures performed 
in 47 patients in this review. It would be of interest to 
know if the authors, on the basis of their continuing 
experience, are formulating criteria such as the mea- 
sureable degree of deficient urethral sphincter func- 
tion, associated bladder dysfunction, and general med- 
ical or pelvic characteristics of the patient which would 
justify consideration of the fascia lata urethrovesical 
suspension procedure as the primary method of surgi- 
cal intervention. 

DR. PARKER (Closing). Drs. Beck, Hodgkinson, and 
Low have been interested and productive investigators 
and each has contributed pertinent information to the 
literature on bladder function, both normal and ab- 
normal, in the female subject. 

With reference to Dr. Hodgkinson’s remarks, we 
concur in his very appropraite observation, which he 
stressed last year in a presentation before the members 
of this Society, based upon 205 patients with recurrent 
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stress urinary incontinence, that the objective of the 
operation is to elevate the urethrovesical junction to a 
high retropubic position, while, at the same time, allow- 
ing the bladder to drop posteriorly. 

_ Dr. Hodgkinson’s comments concerning the prob- 
lem of postoperative. retention and inability to void 
satisfactorily are valid and informative. We are equally 
perplexed as to why some patients void freely after 
operation and others have trouble voiding without ap- 
-parent evidence of urethral obstruction. 


I disagree with Dr. Hodgkinson concerning the need 


for a complete retropubic dissection of the bladder and 
urethra. It is feasible to create a retropubic tunnel 
without an undue risk of bladder laceration. A small 
incision is made in the aponeurosis on each side of the 
rectus muscles, about 2 to 3 cm above the symphysis, to 
allow some elasticity in the anterior abdominal wall and 
in turn the sling. An index finger is passed into the 
space of Retzius. If the bladder is attached to the ab- 
dominal wall and symphysis by adhesions, it can be felt 
readily and dissected anteriorly away from the attach- 
ments. If laceration of the bladder results—as it did in 
eight of our patients— it is in the dome, and there is no 
problem. The retropubic tunnel is created easily to. the 
point of entering the pubocervical fascia, and it is at 
this location that the bladder is most frequently en- 
countered. If one feels significant tissue between the 
pubocervical fascia and the clamp as it is passed down 
and if the clamp is forced through or if one cuts 
through the fascia to the tip.of the clamp, the bladder 
may be lacerated. And it is for this reason that once we 
pass the strap on each side we test the bladder with milk 
to see if there is any evidence of a leakage. If there is a 
laceration, the strap is withdrawn, the space of Retzius 
is opened, and the laceration is clamped with an Allis 
clamp and sewn through and through with 3-0 chromic 
catgut suture. Dr. John Ridley does not think that it is 
necessary to dissect out the entire surface of the blad- 
der and urethra for the insertion of the fascia lata sling. 

Next, with reference to the question concerning the 
need for anterior colporrhaphy, I think two reasons 
are pertinent. First, for the patient who has thick, 
scarred, intense periurethral fibrosis, the urethra is 
often tubular and open. Second, we want to place some 
“good” tissue between the urethra and the fascia lata 
sling. The best tissue is the pubocervical fascia. Freeing 
the urethra and plication of the pubocervical fascia ac- 
complish both and help to restore and elevate the ure- 
throvesical junction. 

Why have we not had a fistula with the fascia lata 
sling? I think there are two reasons. One is that it is 
truly a strap, approximately 1.5 cm in width, and as 
demonstrated in the photograph it is sutured in place. 
It is not allowed to roll up as a cord which would cut 
with tension. Second, in 45 of the 50 patients, anterior 
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l colporrhaphy was done prior to placement of the strap 


which interposes the pubocervical fascia. 

With reference to Dr. Beck’s comments, I agree with 
his thoughts concerning continence and incontinence. 
In regard to the question of how tight to make the 
sling, again it is operative judgment and often difficult 
to determine. The best way that I know is to anchor the 
strap on the right side to the aponeurosis of the rectus, 
pass it down through the tunnel, place it where you 
want it by pulling the catheter and feeling the ure- 
throvesical junction, and suture the strap to the pubo- 
cervical fascia on each side of the urethra above and 
below with 3-0 black silk. Next, the strap is passed 
through the tunnel on the opposite side and elevated. 
It is elevated and let down until the strap is just sup- 
portive and not pulling upwards. It is then sutured to 
the aponeurosis on the left side. Once it is anchored, a 
clamp is placed on the anterior abdominal wall and 
with an upward pull the tension of the sling is ob- 
served, If the patient is completely relaxed and the 
belly wall is down, there may be too much tension, that 
is, it will be too tight when she wakes up. If the anes- 
thesiologist can make the patient cough, it will give a 
very clear idea of tension. 

I agree with Dr. Beck that for some patients who 
have only partial relief after operation, detrusor dys- 
synergia may be a problem and they may be helped by 
anticholinergic drugs. More often, the problem is that 
the sling is too flaccid, i.e., it is a lax loop rather than a 
sling that has the ability to elevate. 

As to Dr. Low’s comments, we concur wholeheart- 
edly in his remarks concerning careful selection. 
Complete history and physical examination, neurologi- 
cal examination, urologic studies, and urodynamic 
evaluation are essential in selection. i 

As to how long these patients have been followed up, 
approximately 50% have been observed for 5 to 10 
years, and a significant number were operated upon 10 
to 21 years ago. 

A final question regarded the use of the sling proce- 


. dure for a primary operation. We have used it under 


two conditions as a primary operation. One is in a pa- 
tient who has developed incontinence after a radical 
vulvectomy, particularly if the carcinoma were located 
posteriorly where it was necessary to remove a sig- 
nificant portion of the levator muscles. Second, it has 
been used for those patients who have severe pulmo: 
nary obstructive disease. 

: In closing, I would issue a word of caution. Ther eare 
more complications with this operation than there 
are with the usual anterior colporrhaphy or the 
Marshall-Marchetti-Krantz procedure; therefore, I 
think that it should be reserved for a selected group of 
patients. 
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The degree of maternal glucose control achieved during the third trimester of pregnancy was . 
evaluated for 120 overtly. diabetic women hospitalized on a high-risk pregnancy ward. “Rigid” blood 
glucose control, defined as a mean preprandial plasma glucose concentration less than 115 mg/dl 
was achieved in only 14% of these women. Although mean preprandial plasma glucose 
concentrations ranged between 115 and 172 mg/dl in 66% of women and exceeded 172 mg/dl in 
20%, the perinatal salvage rate was greater than 95%. Pregnancies of those women whose mean 
plasma glucose levels exceeded 172 mg/ d! required earlier intervention for signs of fetal jeopardy, 
but the degree of glucose control was not significantly related to either perinatal death or neonatal 
morbidity. These results suggest that maternal hyperglycemia exceeding a mean preprandial 
glucose concentration of 172 mg/dl is to be avoided, whereas, at the other extreme, mean glucose 


levels less than 115 mg/dl or “rigid” control is unnecessary for a successful perinatal outcome. 


(AM. J. OBsTET. GYNECOL. 135:853, 1979.) 


IN THE PAST decade, several centers both in Europe 
and in the United States have reported perinatal mor- 
tality rates of less than 5% in pregnancies complicated 
by diabetes.'* The development of methods to assess 
fetal-health and maturity in concert with improved care 
for the high-risk pregnancy and neonate have con- 
tributed to this remarkable improvement. In addition, 
several investigators have suggested that the degree of 
maternal blood glucose control is also an important de- 
terminant of the perinatal mortality rate.) ?- > 5 ® The 
terms "strict," "rigid," "tight," and "physiologic" have 
been used to describe a degree of glucose control dur- 


ing pregnancy approaching that of daily blood glucose - 


levels normally present in the nondiabetic pregnant 
woman. Although the cornerstone of management of 
the pregnant diabetic woman has been and continues 
to be optimal control of maternal glycemia, the degree 
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of control necessary to assure fetal health and neonatal 
well being has not been firmly established. 

Because of the considerable importance that has 
been attached to "rigid" control, we report our experi- 
ences with the management of 120 diabetic pregnant 
women and assess the relationship between perinatal 
outcome and the degree of maternal glucose control 
achieved. "Rigid" control, defined as a mean prepran- 
dial glucose value less than 115 mg/dl during several 
weeks prior to delivery, was accomplished in only 1496 
of these patients, yet the perinatal salvage rate ex- 
ceeded 95%. We therefore ask the question, "Is ‘rigid’ 
control of maternal glycemia essential for optimal 
pregnancy outcome?" 


Materials and methods 


Initial hospital admission. All women with known 
diabetes (White’s Classes B through F)'? were hospi- 
talized following their first clinic.visit or at the time of 
referral. Tnose gravidas with previously undetected 
diabetes were hospitalized when the diagnosis was first 
apparent. The purpose of the initial hospitalization was 
twofold: (1) to assess the severity of diabetes and (2) to 
educate the women concerning the importance of di- 
etary management and insulin therapy during her 
pregnancy. 
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Table I. Mean preprandial glucose values in relation: 
to class of diabetes ` 








Mean plasma 
glucose + S.E.M. (mgldl) 


B 144.7 + 3.5 
G : 154.7 + 5.7 
D, F,R 152.5 + 9.0 
All classes 150.6 + 6.1 





Baselirie studies were obtained to detect diabetic vas- 
cular complications involving the kidneys, eyes, or 
heart. These studies included a 24 hour urine collec- 
tion for total protein and creatinine clearance, urine 
culture, ophthalmologic examination, and, when indi- 
cated, chest x-ray and electrocardiograin. Clinical 
criteria were carefully assessed to estimate gestational 
age and fetal sonar cephalonietry was obtained. 

A dietitian instructed all women on a diet of 30 to 35 
calories per kilogram of actual body weight and calories 
were distributed according to the recommendation of 
the American Diabetes Association. Oral hypoglycemic 
agents were discontinued and all women were begun 
on insulin. 


Out patient managenient. After the initial hospital- 


ization, which ranged from 3 to 7 days, the woman was 
discharged and followed weekly in the Obstetrics 
Complications Clinic. Subsequent diet and insulin ad- 
justments were based on fasting plasma glucose values 
obtained at each visit and review of preprandial double 
voided urine glucose and acetone determinations per- 
formed daily by the patient. Control was judged satis- 
factory if all urine examinations were free of acetone; 
urine glucose was 2+ or less, fasting plasma glucose 
was less than 150 mg/dl, and there were no symptoms 
to suggest hypoglycemia. If these criteria could not be 
achieved with minor insulin adjustments, the woman 
was readmitted to the high-risk unit for reassessment 
of insulin and dietary needs. Other factors that 
prompted readmission incliided persistent nausea and 
vomiting, infection, hypertension, hydramnios, or sus- 
pected fetal growth retardation. 

Final hospital admission. All of the women were 
requested to re-enter the hospital at 32 to 34 weeks’ 
gestation and remain until delivery unless complica- 
tions prompted earlier admission. The purpose of the 
final hospitalization was to achieve optimal glucose 
control while closely monitoring the progress of the 
‘pregnancy. 

Meals were provided at 0730, 1130; and 1630 hours, 
with a 2180 hour snack. Plasma glücose concentrations 
were measured at 0700, 1100, 1600, and 2100 hours at 
least once a week and more frequently when judged 


Deceraber 1, 1979 
Am. J. Obstet. Gynecol. * 


necessary. Blood was obtained by venipuncture and 
glucose determinations were done by the glucose 
oxidase method with an Auto-Analyzer. The goal of 
therapy was a fasting plasma glucose level less than 115 
mg/dl with comparable preprandial values. Inter- 
mediate and short-acting insulins were administered as 
needed in sirigle and split doses in order to achieve this 
goal. Records of glucose concentraiions and insulin 
therapy were kept for retrospective analysis. 
. To estimate the degree of glucose control achieved 
during the final hospitalization, two indices of maternal 
glycemia were examined: (1) a mean preprandial 
plasma glucose value was calculated for each woman 
from all glucose measurements obtained at 0700, 1100, 
1600, and 2100 hours; (2) a mean plasma glucose value 
after overnight fasting was calculated from all glucose 
determinations obtained at 0700 hours. The women 
were then divided into three groups according to their 
mean preprandial glucose value: Taking into account 
the glucose concentration differences between whole 
blood and plasma, these three groups were comparable 
to those used by Karlsson and Kjellmer' in their report 
relating perinatal outcome to maternal glucose control. 
Group I included women whose mean preprandial 
glucose value was less than 115 mg/dl; Group II in: 
cluded women whose mean value was between 115 and 
172 mg/dl; in Group III were women with mean values 
greater than 172 mg/dl. [n terms of whole blood, these 
values are very nearly equivalent to less than 100 
mg/dl, 100 to 150 mg/dl, and more than 150 ing/dl. 
During the final hospitalization continuing care was 
provided by a small group of physicians attuned to the 
unique problems and individual needs of the pregnant 
woman with diabetes. Patients were examined each day 


' and special efforts made to detect hypertension, poly- 


hydramnios, or decreased insulin requirement. Ultra- 
sound cephalometry'was obtained every 2 to 3 weeks to 
assess fetal growth and all women were instructed to 
record fetal movements for 1 hour in the morning and 
1 hour in the evening. Women who left the hospital 
against medical advice or refused to comply with insu- 
lin and dietary therapy were considered “neglectors” as 
described by Pederson and Pederson." 

` The following clinical findings were regarded as evi- 
dence of fetal jeopardy and prompted consideration 
for delivery regardless of gestational age: development 
of pregnancy-induced hypertension. decreased fetal 
growth, polyhydramnios, a decrease in the number of 
hourly fetal movements, or a sudden decrease in insu- 
lin requirements. In the absence of these adverse fea- 
tures, the pregnancy was allowed to progress to 37 
weeks, at which time amniocentesis for determination 
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Table II. Mean preprandial glucose values and characteristics of glucose control achieved in 
120 overtly diabetic women 









No. of patients 17 (1496) 

Mean preprandial glucose 106.0 + 1.9 
(mean + S.E.M.) 

Maximum daily insulin 55.1 + 13.1 
dosage (units, mean + 
S.E.M.) 

Duration final hospitaliza- 25.9 + 5.2 


tion (days, mean + 
S.E.M.) ; 

No. of patients with mean 
overnight fasting glu- 
cose < 115 mg/dl 


16/17 (94%) 





Group I < 115 Group II 115-172 


Mean preprandial glucose (mg/dl) 









Group III > 172 


79 (66%) 24 (20%) 
142.7 + 1.9 197 + 4.9 
51.5 + 3.7 80.9 + 10.3* 
32.3 + 2.0 25.0 + 4.2 


85/79 (44%) 3/24 (13%) 





*p < 0.05. 


of L/S ratio was performed. Delivery was effected 
when the L/S ratio was 2:1 or greater. 

Neonatal management. In all cases, a pediatrician 
was in attendance at delivery and the infant was rou- 
tinely taken to the neonatal intensive-care nursery for 
close observation. Early feedings and frequent mea- 
surements of blood glucose, serum calcium, and total 
bilirubin were employed in the neonatal period. 

Neonatal hypoglycemia was defined as a blood glu- 
cose value of less than 30 mg/dl during the first 24 
hours of life. Hyperbilirubinemia was defined as a total 


bilirubin level above 12 mg/dl at 38 weeks’ gestation or « 


beyond and above 15 mg/dl at 37 weeks or less. A total 
serum calcium value below 7.5 mg/dl was considered 
evidence of hypocalcemia. 

Criteria for the diagnosis of respiratory distress 
syndrome included grunting, retractions, tachypriea 
greater than 60 per minute, typical radiographic evi- 
dence of a diffuse reticulogranulár pattern with air 
bronchograms, ambient oxygen requirement in excess 
of 4096, sterile blood cultures, and no other obvious 
cause for respiratory disease. 

Macrosomia was defined'as a birth weight that ex- 
ceeded the ninetieth percentile for gestational age 
when corrected for maternal race, parity, and infant 
sex according to the standards of Brenner, Edelman, 
and Hendricks." 

Necropsy was performed to determine the cause of 
all perinatal deaths. 

Statistical analysis of data. Statistical evaluation of 
data was performed with the use of one-way analysis of 
variance followed by Student-Newman Keuls multiple 
comparisons, chi-square contingency table analysis, or 
the Fisher exact probability test. Results were consid- 
ered significant when probabilities were less than 0.05. 








Results 


From January, 1974, to January, 1979, 120 diabetic 
women of 28 weeks’ gestation or more were cared for 
on the high-risk pregnancy unit. All of these women 
either were known to have diabetes before pregnancy 
or required insulin for fasting hyperglycemia during 
pregnancy. In this latter group, mean plasma glucose 
concentration after overnight fasting was 161 mg/dl 
before insulin therapy. When classified according to 
White,'? 71 women were Class B, 28 were Class C, 15 
were Class D, 3 were Class F, and 3 were Class R. 
Eighty-nine women were multiparous and 27 (29%) of 
these women had previously been delivered of a 
stillbirth. 

Maternal glucose control. The mean preprandial 
glucose values during the firial hospitalization calcu- 
lated for each class of diabetes are illustrated in Table I. 
The mean value for all women was 150.1 + 6.1 mg/dl 
S.E.M. and there were no significant differences 
among the various classes. 

When women were grouped according to their mean 
preprandial glucose values the majority (66%) were in 
Group-H, where mean glucose concentrations during 
the final hospitalization ranged from 115 to 172 mg/dl 
(Table II). Only 17 women had mean values less than 
115 mg/dl (Group I) and 24 had mean values exceed- 
ing 172 mg/dl (Group III). The mean maximum daily 
insulin dosage for the 24 women in Group III was sig- 
nificantly greater than for those with lesser degrees of 
glycemiz, which suggests a more vigorous attempt to 
control plasma glucose levels in these women. The av- 
erage final hospital stay for all 120 gravidas was 28 days 
and there was no significant difference in duration of 
hospitalization among the three groups. 

As shown in Table II, the mean plasma glucose value 
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Table III. Perinatal deaths in relation to maternal glucose control 





Mean preprandial 
glucose (mg/dl) 


Total pregnancies 





Group I < 115 'l8* 
Group II 115-172 79 
Group III > 172 24 


| 


perinatal deaths 






Comments 


Neonatal death, trisomy 18, maternal age 41 yr 

Fetal death, 33 wk, disseminated cytomegalo- 
virus infection 

' Fetal death, 33 wk, pulmonary atresia, hypo- 

plastic right heart syndrome and occipital 
meningocele 

Fetal death, 29 wk, abruptio placentae, Class F, 

, azotemia 

Fetal death, 34 wk, essential hypertension, ac- 
tive pulmonary tuberculosis, neglector 





*Includes one set of twins. 
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Table IV. Neonatal outcome in relation to maternal glucose control 











Mean preprandial glucose (mg/dl) 








Group I < 115 


Morbidity* t: 
Hypoglycemia 
Hypocalcemia 3/18 (17%) 
Hyperbilirubinemia 2/18 (11%) 
Respiratory distress 0/18 —' 

Macrosomia* f 5/18 (28%) 

Malformationst 0/18 


7/18 (40%) 


*Stillbirths and neonate with trisomy 18 excluded. 
TNo statistical differences between Groups I, II, and III. 


after overnight fasting often failed to correlate well 
with the degree of maternal glycemia reflected by the 
mean preprandial glucose value. There were 4496 of 
women in Group II and 13% in Group III who had 
mean fasting glucose values less than 115 mg/dl. If this 
value had been used as the sole criterion of glucose 
control, tlie degree of glycemia would have been un- 
' derestimated in approximately one third of the 
women. : 

Perinatal deaths. As summarized in Table III, there 
were five perinatal deaths; four occurred in utero prior 
to the onset of labor and one during the neonatal peri- 
od. The one neonatal death resulted from trisomy 18. 
Of the four fetal deaths, one was associated with a large 
occipital meningocele and severe cardiopulmonary 
malformations, one was caused by disseminated cyto- 
megalovirus infection, and a third was due to abruptio 
placentae at 29 weeks’ gestation. The fourth fetal death 
occurred at 34 weeks in a mother with active pulmo- 
nary tuberculosis and essential hypertension. 

Statistical analysis failed to establish or support a 
significant association between the incidcence of peri- 
natal death and maternal plasma glucose levels when 
grouped according to Karlsson and Kjellmer.' How- 
ever, the one possibly avoidable fetal death involved a 











Group II 115-172 Group III > 172 


20/77 (26%) 
8/77 (10%) 
15/77 (19%) 


5/21 (24%) 
5/21 (24%) 
4/21 (19%) 


6/77 (8%) 3/21 (14%) 
31/77 (40%) 7/21 (33%) 
7179 (9%) 4/24 (17%) . 


pregnancy in which the woman's mean preprandial 
glucose value was 205 mg/dl and might possibly sug- 
gest a relationship between extreme levels of maternal 
glycemia and fetal death. Lesser degrees of maternal 
hyperglycemia were not associated with unexplained 
peririatal loss, as there were no deaths in Group I, nor 
avoidable deaths in Group II. Importantly, the latter 
group contained 66% of the fetuses at risk in this:series 
and included mothers whose mean preprandial glucose 
values ranged as high as 172 mg/dl. . l 

Neonatal morbidity. Approximately one half of the 
iieonates experienced some degree of morbidity, de- 
fined as one or more of the following: hypoglycemia, 
hypocalcemia, hyperbilirubinemia, or respiratory dis- 
tress syndrome. However, there was no relationship 
between the presence or absence of these indices of 
morbidity and the level of maternal hyperglycemia 
(Table IV). 

The birth weight of nearly one third of all neonates 
exceeded the ninetieth percentile for gestational age. 
Twelve percent of the infants at birth weighed more 
than 4,000 grams. In this study the degree of maternal 
glucose control achieved could not be demonstrated to 
influence the incidence of macrosomia (Table IV). 

Eleven of the 121 infants had various major or minor 
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Table V. Duration of pregnancy and indications for delivery i in relation to maternal glucose control 












Mean gestational age at delivery (wk + S.E.M.) 


Group I < 115 Group II 115-172 


Mean preprandial glucose (mg/dl) 






Group III > 172 


36.8 + 0.4 36.7 + 0.1 35 + 0.4* 

Pregnancy-induced hypertension 4/17 (23%) ' 11/79 (14%) 14/24 (58%)t 
Polyhydramnios 0/17 — 12/79 (1596) 5/24 (21%) 
- Decreased fetal movement 2/17 (1296) 8/79 (10%) 7[94 (29%) 
Decreased insulin requirement 1/17 (6%) 9/79 (11%) 6/24 (25%) 


Suspected fetal growth retardation | 


9/17 (12%) 


7/79 (9%) 5/24 (21%) 





*Significantly shorter gestation when compared to either Group I or Group II (p < 0.001). 


tp < 0.05. 


malformations. The following malformations were 
identified: ventricular septal defect (2); cleft lip (1); 
limb defects (4); meningocele (1); trisomy 18 (1); and 
hypospadias (2). The incidence of malformations was 
greatest in Group III but the difference was not statis- 
tically significant. 

Duration of pregnancy and indications for delivery 


in relation to glucose control. The antepartum course. 


of women whose mean preprandial glucose value ex- 


ceeded 172 mg/dl was more frequently complicated by 
‘the appearance of pregnancy-induced hypertension, 


polyhydramnios, decreased fetal movement, sudden 
decreased insulin requirement, or suspected fetal 
growth retardation (Table V). The development of 
these adverse features led to earlier delivery, as evi- 
denced by the significantly shorter gestational age at 
delivery in that group. However, with the exception of 
pregnancy-induced hypertension, the incidences of 
these features, though doubled in Group III, was not 
statistically. significant when compared to women in 
Groups I arid Il. 


Comment 


Karlsson and Kjellmer! were among the first to sug- 
gest a relationship between the degree of maternal glu- 
cose control during pregnancy and perinatal outcome. 
They measured glucose in whole blood three times 
each day during the final weeks of gestation in 167 
hospitalized pregnant diabetics. Only 3196 of these 
women had mean daily blood glucose values less than 
100 mg/dl and the perinatal mortality rate for this 
group was 3.8%. When mean blood glucose ranged 
from 100 to 150 mg/dl the perinatal mortality rate 
among 77 women increased to 16%; when mean glu- 
cose exceeded 150 mg/dl the perinatal mortality rate 


among 38 women was 24%. Thus, women whose mean : 


daily blood glucose level was greater than 100 mg/dl 
had a 4 to 6 times greater perinatal loss than women 
whose mean blood glucose concentrations were less 
than 100 mg/dl. Karlsson and Kjellmer' also reported a 


Significantly lower incidence of fetal malformations, 


' neonatal respiratory.distress, and jaundice when ma- 
ternal glucose values were less than 100 mg/dl. This 


report is largely responsible for the concept that main- 
taing maternal blood glucose concentrations below 100 


. mg/dl duirng the third trimester represents "rigid" 


control, which in turn improved perinatal outcome. 
Since the report by Karlsson and Kjellmer', “rigid” 
control of the pregnant diabetic has been the. thera- 


‘peutic goal urged by most investigators. Essex and as- 
' sociates,* in 1973, reported a mean glucose concentra- 


tion of 112 mg/dl calculated from four preprandial 


. capillary blood samples obtained twice a week in the 


third trimester of 44 hospitalized women. However, 
17% of these glucose values were greater than 150 


. mg/dl, and they attributed their zero perinatal mortal- 


ity rate not only to aggressive control of maternal glu- 
cose but also to optimal timing of delivery and im- 
proved neonatal care. In 1975, Persson’? reported a 
perinatal:mortality rate of 5.6% for a group of 107 
overtly diabetic women. Mean plasma glucose values in 
the 101 mothers with surviving infants ranged between 


_ 75 and 178 mg/dl but only 48% of the values were less 


than 110 mg/dl. Importantly, the six perinatal losses 


. did not occur in those patients with the highest mean 


blood glucose. While Persson stated that he believed 


“strict control of blood glucose was of paramount im- 


portance," he also cautioned that more studies were 
necessary to evalute the influence of rigid glucose con- 
trol on perinatal outcome. Subsequently, Gabbe and 
associates’ and Kitzmiller and assoicates,® in two sepa- 
rate studies involving large numbers of pregnant dia- 


` betics, reported excellent perinatal results although the 
. degree of maternal glucose control as proposed by 


Karlsson and Kjellmer! was again not achieved in all 
women. In Gabbe's study the fasting serum glucose 


_ ranged from a mean of 109 mg/dl in Class B diabetes to 


a mean of 140 mg/dl in Class D, whereas in Kitzmiller's 
study two thirds of the patients. had fasting blood glu- 


' cose values above 130 mg/dl, equivalent to 150 mg/di 


in plasma. 
With the opening of a high-risk pregnancy unit at 
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Parkland Memorial Hospital in 1974, it became practi- 
cal for us to hospitalize the pregnant diabetic woman 


for several weeks prior to delivery. As in the European 
studies, long-term hospitalization permitted closer reg- 
ulation of dietary intake as well as physical activity, two 
important variables of glucose control. Moreover, the 
woman was readily accessible for day-to-day changes in 
insulin therapy. The goal of therapy during this hospi- 
talization was to maintain the fasting and preprandial 
plasma glucose levels at or below 115 mg/dl during the 
final weeks of pregnancy. However, as experience ac- 
cumulated, it became apparent that to achieve as well as 
to maintain plasma glucose concentrations of this level 
in all patients was very difficult and not without hazard. 
On occasion some women became quite symptomatic 
from hypoglycemia. It was particularly difficult to 
regulate precisely glucose concentrations in the poorly 
motivated woman or the woman with long-standing di- 
abetes whose previous physicians either did not rec- 
ommend "rigid" control before pregnancy or had 
simply given up on achieving this goal. Attempts to 
regulate precisely this latter type of woman caused de- 
terioration in patient/physician rapport in several in- 
stances. Because of these kinds of difficulties, only 1496 
of our expectant mothers had a mean preprandial glu- 
cose value less than 115 mg/dl, yet the perinatal mor- 
tality rate for the entire group of 120 was 4.1%. Impor- 
tantly, mean preprandial glucose values as high as 172 
mg/dl were not associated with avoidable perinatal 
deaths. ` 

The relationship between neonatal morbidity and 
the degree of maternal glucose control is not clear. 
Karlsson and Kjellmer' reported a significantly lower 
incidence of neonatal respiratory distress and jaundice 
when maternal blood glucose values were less than 100 
mg/dl. These findings are difficult to interpret because 
5096 of the total population were delivered prior to 37 
weeks and prematurity may have been the cause of the 
observed neonatal morbidity rather than the level of 
maternal glucose control. In the series of Gabbe and 
associates’ 65% of the neonates experienced some 
morbidity as manifested by hypoglycemia, hypocal- 
cemia, hyperbilirubinemia, and polycythemia. Respira- 
tory distress syndrome developed in 6% of the neo- 
nates and morbidity from trauma occurred in 3%. 
Over-all morbidity was correlated more with gesta- 
tional age than with glucose control, decreasing pro- 
gressively from 80% at 34 weeks’ gestation to 40% at 40 


weeks’ gestation. Similarly, in the series of Kitzmiller 


and associates, the majority of infants manifested 
some form of neonatal morbidity (hypoglycemia, 47%; 
hypocalcemia, 22% hyperbilirubinemia, 19%; respira- 
tory distress syndrome, 8%). Again the frequency of 
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morbidity decreased as gestational age at delivery in- 
creased. In our own data, there was no relationship 
between maternal glucose control and the various 
forms of neonatal morbidity. However, some morbidity 
was related to gestational age at delivery. Eight of the 
nine infants who developed respiratory distress syn- 
drome were delivered prior to 36 weeks for maternal 
reasons or signs of fetal jeopardy. 

In 1965, in an effort to improve the predictability of 
perinatal outcome in the diabetic pregnancy, Pederson 
and Pederson’ introduced a classification based upon 
what they termed "prognostically bad signs of preg- 
nancy." This classification emphasized the importance 
of maternal complications and their relationship to the 
increased perinatal mortality rate associated with dia- 
betes. Pregnancies of women who failed to follow 
the recommended treatment regimens irrespective to 
cause (socioeconomic, educational, personality) and of 
women who developed clinical pyelonephritis, toxemia, 
or ketoacidosis were at greater risk of stillbirth and 
neonatal deaths than were those of women who did not 
demonstrate these prognostically bad signs. Our results 
serve to emphasize that the development of certain 
clinical signs, unless appropriately acted upon, can also 
be used to predict a poor perinatal outcome. The 
appearance of pregnancy-induced hypertension, de- 
creased insulin needs, decreased fetal movement, fetal 
growth retardation, or polyhydramnios complicated 
every pregnancy in this series that resulted in a perina- 
tal death. Conversely, no perinatal losses occurred in 
the absence of these adverse features. Importantly, 
there was a significant association between the devel- 
opment of pregnancy-induced hypertension and ma- 
ternal glucose values exceeding 172 mg/dl during the 
final hospitalization. The etiology of this association is 
unclear. The group of women with mean preprandial 
glucose values exceeding 172: mg/dl was not composed 
of more women with vascular complications from dia- 
betes nor were there more nulliparas in this group. 
This group did include a greater number of women 
classified as " neglectors,” though the incidence was not 
statistically significant. 

In summary, our data do not support the hypothesis 
of Adashi, Pinto, and Tyson? that ". . . the maintenance 
of physiologic euglycemia is the most important aspect 
in the management of the pregnant diabetic patient." 
In our study, although rigid glucose control was a goal 
of therapy, as experience broadened it became increas- 
ingly apparent that such control was an elusive ideal. 
Infplicit in any attempt to rigidly control glucose is also 
rigid control of physical activity, rigid control of dietary 
intake, and rigid patient compliance. Assuming that 
these variables can be regulated, other uncontrollable 
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factors such as unpredictable insulin absorption and 
increasing insulin insensitivity as pregnancy advances 
further complicate attempts to precisely regulate glu- 
cose metabolism. In this regard, the development of an 
artificial pancreas, whereby computerization is used 
to regulate glucose levels, emphasizes the complexity of 
glucose regulation. Indeed, the need for such technol- 
ogy indicates that precise glucose regulation is beyond 
the limits of conventional approaches and that, without 
an artificial pancreas, rigid control is more a philo- 
sophical ideal than a practical expectation of therapy. 
Importantly, any complex and potentially dangerous 
therapeutic approach must find its justification in a be- 
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neficial effect and we find no such effect from "rigid" 
glucose control during pregnancy. 

We conclude that practical, realistically achievable 
glucose control along with liberal hospitalization, care- 
ful monitoring of pregnancy progress, determination 
of fetal lung maturity, and intensive neonatal care 
when needed have resulted in a perinatal salvage rate 
exceeding 9596. 


We thank Joan Reisch, Ph.D., of The Department of 
Computer Sciences, Southwestern Medical School for 
her assistance with statistical analysis. 
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Discussion 


DR. EDWARD J. QUILLIGAN, Los Angeles, California. 
Dr. Whalley has shown very nicely that excellent care of 
the pregnant diabetic patient can result in a perinatal 
mortality rate quite unimaginable just a few years ago. 
Her perinatal mortality rate of 42/1,000 is similar to 
other studies recently reported, such as Gabbe’ from 
USC (38/1,000) and Roversi and associates? from Italy 
(33/1,000). 

The reduction in perinatal deaths is felt by many to 
be due to keeping the patient closer to a euglycemic 
state during the latter portion of the third trimester. 
This is best illustrated by the association between blood 
sugar control and perinatal death reported by Karlsson 
and Kjellmer.? 

Itis interesting that Dr. Whalley found no difference 
in perinatal mortality rates and mean maternal plasma 
glucose values. This could be due to the small numbers 
of deaths or the averaging of plasma values which 
could accommodate wide swings in glucose values with 
a reasonable mean value., 
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Two of the five deaths reported by Dr. Whalley were 
due to congenital] malformations. A similar high inci- 
dence of congenital malformations was present in our 
series reported by Gabbe. 

There are those who feel that tight control in the first 
trimester can reduce the number of malformations. I 
wonder if Dr. Whalley had the opportunity to see her 
patients this early, or did her patients, like ours, appear 
usually during the second trimester. 

The question of neonatal morbidity and its associa- 
tion with glucose control is raised by Dr. Whalley. In 
her patients there was no association between mean 
plasma glucose and macrosomia, hypoglycemia, hypo- 
calcemia, hyperbilirubinemia, or respiratory distress 
syndrome. In our material Dr. Gabbe has shown a sig- 
nificant relationship between the occurrence of 
neonatal morbidity and gestational age at delivery. For 
hyperbilirubinemia this would seem to make sense. 
However, hypoglycemia of the newborn and mac- 
rosomia should be related to both gestational age and 
glucose control. 
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We have some- preliminary: evidence that this is the 
case. In an analysis of 75 Class B diabetic patients we 
looked at the highest fasting blood sugar in the veek 
prior to delivery. While the numbers are too small, 
there does seem to be a higher incidence of’ hypogly- 
cemia, hypocalcemia, and polycythemia when the max- 
imum fasting plasma glucose is greater 110 mg/d-. 

In her abstract Dr. Whalley raises a very significant 


question, namely, the role of antepartum testing with . 


estriols and nonstress or stress testing of the fetus. We, 
of course, believe the tests are of value principally be- 
cause one can safely allow a pregnant patient to go 
beyond 38 weeks, which occurred in 35% of our cases. 
This should reduce neonatal morbidity, but I must 
confess our neonatal morbidity figures are not toc dif- 
ferent from the present series. , 

In a recent series‘ of 70 Class B-F diabetic patien.s, at 
least one fetus would have been lost needlessly witaout 
the use of plasma-free estriols and nonstress mon.tor- 
ing. The fetal] death at 34 weeks reported by Dr. Whal- 
ley might also have been prevented by using these tests. 
However, there has not been a prospective study cone 
with random assignment of patients to groups waere 
the tests were used in management and those waere 
they were not. Since the tests are time consuming and 
expensive, such a study must be done. 

If the tests have done nothing else, they have made 
us bring our patients into the hospital for the last 4to 6 
weeks of their pregnancy, a factor that I believe has 

‘been most significant in the reduction of perinatal mor- 
tality rates. 

I would like to comment on the use of a decrea:e in 
insulin requirement in the third trimester as a sign of 
fetal distress. We have seen several patients with a sud- 
den drop associated with normal estriols and a reactive 
nonstress tesi. These fetuses all did well. 

Finally, I would like to congratulate Dr. Whalley on 
the excellence of her results. She has proved agai, as 
she did with the hypertensive pregnant patients, that 
there is still a great deal of art in medicine and tha. she 
is an artful practitioner. E 


REFERENCES 


Gabbe, S.: Personal communication. 

2. Roversi, G. D., Gargincelo, M., Nicolini, U., Pedrett, E., 
Marini, A., Barbarani, V., and Peness, P., AM. J. OBSTET. 
GYNECOL. 

3. Karlsson, K., and Kjellmer, 1.: AM. J. OBSTET. GYN=COL. 
12:213, 1972. 

4. Goebelsmann, W.: AM. J. OBSTET. GYNECOL. 


— 


Dr. RONALD A. CHEZ, Hershey, Pennsylvania. We 
are at a time in American obstetrics when we no loager 
expect to see intrauterine deaths in fetuses of diabetic 
mothers. Rather, the criteria for optimal care are min- 
imal neonatal morbidity, no increased incidence of 
congenital anomalies, and normal infant-child devel- 


opment. Congenital anomalies were increased in this , 
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series, and long-term development has not been exam- 
ined. Therefore, I would like to concentrate on neo- 
natal morbidity. 

In this series, there was neonatal morbidity in about 
half of the deliveries; this is not minimal. Macrosomia 
was present in 37%, hypoglycemia in 28%, hypocal- 
cemia in 14%, hyperbilirubinemia in 13%, and respira- 
tory distress syndrome in 8%. These numbers exceed 
those reported by followers of maternal englycemia 
regimens. However, there are several factors associated 
with these phenomena, and the following questions are 
directed at dissecting out some of them: 

1. Many clinical teams have focused on full fetal de- 
velopment and set as a goal delivery near term. The 
mean delivery time of all of these patients was less than 
87 weeks. What was the purpose in not allowing the 
pregnancies without bad prognostic signs to continue 
to term? 

2. At less than term, induction of labor can be inef- 
fective and the incidence of vaginal delivery relatively 
low. Cesarean section increases maternal and newborn 
morbidity. What was the mode of delivery in this 
series? : 

3. The incidence of neonatal hypoglycemia can be 
markedly decreased with control of maternal blood 
glucose values during labor and delivery. How was 
maternal carbohydrate metabolism managed during 
labor? 

4. Cesarean section deliveries are associated with an 
increased rate of respiratory distress syndrome. Did 
the incidence of RDS correlate with the L/S ratio? Did 
it correlate with mode of delivery? 

5. Macrosomia is one other indicator of fetal hyper- 
insulinism. It may not occur if the maternal substrate 
supply, is inadequate. A fall in birth weight if found 
progressively through White’s classification. As op- 
posed to the relationship to Groups I, II, and IJ], what 
was the incidence of macrosomia in D. F. and R? 

6. The important point is made that the clinical 
condition of the patient and the detection of the bad 
prognostic signs are the essential elements of care. In 
this series, daily observations were made in the hospital 
on an average stay of 30 days. For many patients, hos- 
pitalization. can be a stressful event with negative ele- 
ments of family separation, economic hardship, and 
lack of privacy in the hospital environment. Could this 
observation been done as effectively in the outpatient 
offices with appropriate scheduling? 

7. Maternal euglycemia is a management goal. Is the 
use by the patient of capillary, blood-reflectance meter 
assay an acceptable alternative to four venipunctures a 
day for evaluating this goal? 

My last question: In normal nondiabetic pregnancy, 
the diurnal range of plasma glucose values rarely ex- 
ceeds 100 mg/dl. In association, we expect such preg- 


nancies to go to term, be delivered vaginally, and be. 


free of stillbirths. We expect the newborn infant to be 
free of macrosomia, hypoglycemia, hvpocalcemia, hy- 
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perbilirubinemia, and RDS. These‘ neonates do not 
have hyperinsulinemia or adult-type reponsive pan- 
creatic beta cells. If this is the norm, why should we not 
try to imitate it? That is, what benefits have ever been 
demonstrated in not achieving maternal euglycemia in 
the pregnant diabetic woman? 

Dr. IRWIN MERKATZ, Cleveland, Ohio. I would just 
like to echo Dr. Quilligan’s and Dr. Chez's comments 
that with today’s perinatal perspective, mortality rate is 
a very crude parameter of outcome. Perinatal mortality 
rates are uniformly falling, and it is difficult to clearly 
identify specific contributory factors. Improved family 
planning services as well as sophisticated fetal and 
neonatal intensive care have each staked their claim to 
a portion of the credit and most modern antepartum 
obstetric interventions remain difficult to justify when 
put to the rigorous test of a randomized control series. 

After years of inertia something important has 

changed, but we are not quite sure why it has hap- 
pened. The diabetic pregnancy is an excellent model 
for testing the question. In this high-risk situation not 
only is there a traditionally acknowledged increase in 
the perinatal mortality rate, but there are a whole series 
of neonatal complications which affect short- and 
long-term well being of the surviving infant of the dia- 
betic mother. 
. Macrosomia, birth trauma, neonatal hypoglycemia, 
hypocalcemia, and increased respiratory distress syn- 
drome are the best known problems. Polycythemia, 
jaundice, and the hyperviscosity syndrome are also im- 
pertant determinants of long-term health for the baby. 

As we have heard today, these complications cannot 
be prevented merely by maternal hospitalization or bed 
rest. Whether on an ambulatory or inpatient basis, they 
require a normalization of the internal melieu though- 
out fetal life. Fetal hyperinsulemia in the face of a sur- 
feit of metabolic fuels has now been shown to be the 
ur.derlying cause of most neonatal problems. 

Our own studies indicate that normalization of the 
maternal blood glucose level can be accomplished 
throughout gestation, and that it can reduce most of 
these complications to a near zero incidence. For some 
patients this can now be accomplished without ever 
admitting the patient to the hospital prior to delivery. 

Furthermore, it can be demonstrated that this ap- 
proach results in a surviving infant who is of normal 
birth weight and who is mature and healthy. This baby 
can be delivered vaginally does not need to go to the 
neonatal intensive-care unit, can be kept with the 
mother and breast fed. 

These are the measures by which current perinatal 
practice should be examined. To strive for such a stan- 
dard is exciting because when it is accomplished there 
will be no question but that careful, comprehensive 
obstetric care has been the principal contributing 


. element. 


DR. JACK PRITCHARD, Dallas, Texas. It has long been 
the custom of physicians to try to convert abnormal 
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function to normal. This approach cannot be faulted if 
the method of correction and the degree of correctión 
are carefully evaluated (1) to identify benefits com- 
pared to risks and (2) to appreciate benefits compared 
to costs, including inconvenience. and discomfort. 
Careful evaluation of any treatment regimen is espe- 
cially important during pregnancy, where the treat- 
ment of the mother may have an adverse effect on the 


fetus. 


In the past, for women who became hypertensive 
during pregnancy, vigorous therapy with diuretics and 
potent vasodilators was proposed and widely em- 
ployed. Eventually it came to be appreciated that 
“strict” or “tight” control of extracellular fluid volume 
and complete normalization of maternal blood pres- 
sure could increase rather than decrease the risks to the 
fetus. Very likely a marked fall in blood pressure led to 
reduced placental perfusion and, in turn, a more hos- 
tile environment for the fetus. 

A similar possibility exists when attempts are made to 
eliminate any degree of maternal hyperglycemia. The 
end result may prove detrimental to the fetus in two 
ways: (1) maternal hypoglycemia may be induced and 
endanger mother and fetus and (2) fetal nutrition may 
be impaired by the elimination of some degree of ma- 
ternal hyperglycemia, for not all infants of diabetic 
mothers are macrosomic. Some are growth retarded 
very likely because of impaired nutrition as the conse- 
quence of reduced placental perfusion due, in turn, to 
maternal vasculár disease. In this circumstance, an in- 
crease in the concentration of nutrient in maternal 
blood may offset, the decrease in maternal blood flow 
through the placenta. 

Until better evidence is forthcoming that much more 
vigorous atempts to try to achieve “rigid” or “tight” 
control of maternal blood glucose levels are unequiv- 
ocally beneficial, the level of control achieved in the 
majority of cases by Dr. Whalley and her colleagues is 
acceptable, 

Dr. KEITH RUSSELL, Los Angeles, California. One of 
the indices used by Dr. Whalley calling for delivery 
intervention was decreased fetal movement. I am in- 
terested in the Parkland method for determining this, 
whether it is based on maternal observation or some 
more scientific means. Do you have a new method for 
doing this. Or, is this simply a modified non-stress test? 

DR. WHALLEY (Closing). To speak out against rigid 
glucose control in the pregnant diabetic woman is not a 
popular position. Therefore, I wish to re-emphasize 
that we are not advocating zero control, no control, or 
even poor control. In fact, our data clearly indicate that 
the fetus of the poorly controlled diabetic woman is at, 
greater risk than the fetus of the woman with lesser 
degrees of hyperglycemia. On the other hand, to safely 
achieve the degree of control defined as rigid in all 
patients is not realistic and is unnecessary for a success- 
ful perinatal outcome. 

' In response to Dr. Quilligan's questions, our patients 
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do not usually seek prenatal care early in the “rst 
trimester so that failure to achieve rigid glucose cortrol 
late in prégnancy would not be expected to influence 
the frequency of congenital malformations. 

We also empirically believe that maternal blood zlu- 
cose concentration is probably related to macrosomia. 
Although in the present study we were unable to d2m- 

“onstrate such a relationship in a subgroup of 55 of 
these 120 women, the frequency of macrosomia was 
significantly greater in those women whose mean Dre- 
prandial plasma glucose was greater than 140 mg/dl. 
These 53 women all had Class B and C diabetes with no 
other pregnancy complications and all had firm gasa- 
tonal dates. 

I cannot comment on the use of estriols and stress 
tests, since we do not use these tests to monitor fetal 
well being. We are currently evaluating the usefulness 
of the nonstress test. However, this study is blinded and 
I have no answers at this timé. 

Dr. Chez asked, what was the mode of delivery? The 
majority of these women were delivered by cesarean 
section. As I recall, the cesarean section rate was about 
75%. No insulin was given on the morning of the 
scheduled surgery. 

Of the nine infants with respiratory distress, in three 
the L/S ratio was greater than 2. All nine infants were 
delivered prior to 37 weeks by cesarean:section for 
either matenal of fetal indications. Gestational age at 
delivery ranged from 33 to 37 weeks. 


December l, 1979 


Am. J. Obstet. Gynecol: * * 


Hospitalization is certainly not necessary for all dia- 
betic women, particularly those with uncomplicated 
pregnancies. However, at Parkland Hospital, we deal 
principally with women of a low socioecononitic status 
who have little uriderstanding of their disease. By hos- 
pitalization during the last few weeks of gestation we 
are able to control diet and insulin therapy as well 
as monitor the progress of the pregnancy more suc- 
cessfully. 

Monitoring of blood glucose by the use of a reflec- 
tánce meter is a practical and valuable aid in home 
management of the pregnant diabetic. We now utilize 
this method on the high-risk unit for its convenience 
and economic advantages. 

Dr. Merkatz, I know that the perinatal mortality rate 
i$ a crude measurement of the effectiveness of glucose 
control. However, our fetal morbidity is no greater 
than the morbidity reported from other centers man- 
aging Classes B through R diabetes. There were no 
Class A diabetic patients in this series. 

Dr. Russell, in answer to your question concerning 
our method of monitoring fetal movement, we simply 
instruct each patient to record the number of fetal 
movements they perceive for 1 hour in the evening and 
for 1 hour in the morning. We have a special chart for 
this which is kept at the bedside. 
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Among 42 patients with GD, one had clinical diabetes and 10 had chemical diabetes (2696) when 
tested by OGTT. The insulinogenic index was lower in patients with chemical diabetes than in 
patients with normal OGTT. Among 19 patients with isolated hypogonadotropic hypogonadism, 
similarly tested, three had chemical diabetes (15%). Ina prospective study of 29 patients with GD 
tested repeatedly, the incidence of diabetic OGTT increased significantly with age. As glucose 
tolerance deteriorated, the plasma insulin response was delayed and the insulinogenic index 
decreased. The carbohydrate tolerance was unrelated to weight, estrogen replacement therapy, 
chromosomal pattern, and GH response. In six GD cases studied at a 6 year interval, the tolerance 
to oral glucose decreased with time whereas glucose utilization following its intravenous injection or 
tolbutamide administration was oniy slightly diminished; the plasma insulin was reduced by 
approximately 5096 in response to each of these stimulations. These studies suggest that 
carbohydrate intolerance is frequently associated with GD and is due to a diminished beta-cell 


function. (AM. J. OBSTET. GYNECOL. 135:863, 1979.) 


THE ASSOCIATION of gonadal dysgenesis (GD) and 
diabetes mellitus has been reported'™? but its frequency 
is still a matter of controversy. The type of diabetes and 
its pathogenesis in gonadal dysgenesis is yet poorly 
understood because of the many possible hormonal 
factors involved, the peculiarities of the population 
studied, and the lack of appropriate control studies. 
To further evaluate the beta-cell function in gonadal 
dysgenesis, a prospective study was carried on. Forty- 
two. patients with gonadal dysgenesis were investigated. 
Diabetes mellitus was defined on the basis of blood glu- 
cose and plasma immunoreactive insulin levels, mea- 
sured before and after a standard oral load of glucose. 
The results were compared to those observed i in a con- 
trol group of 19 female subjects with primary amenor- 
rhea due to selective pituitary deficiency in gonado- 
tropins, Le., isolated hypogonadotropic Spee 
(HH) 
Furthermore, the evolutions of the oral glucose tol- 
erance curve and insulin responses were ascertained 
over periods of 3 years or more in 94 cases of gonadal 
dysgenesis. l 
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Finallv, in order to assess the pathogenesis of the 
carbohydrate intolerance observed in gonadal dysgen- 
esis, six patients were submitted at a 6 year interval to a 
rapid intravenous glucose injection, a tolbutamide test, 
and an insulin sensitivity test; the interrelationships be- 
tween plasma levels of glucose, insulin, and growth 
hormone (GH) were studied. 


Material and methods 


Patients. Forty-two patients with gonadal dysgenesis 
were investigated. The diagnosis of gonadal dysgenesis 
was based upon clinical, biologic, and cytogenetical cri- 
teria as already reported.’ Thirty patients were iden- 
tified’ as having Turner’s syndrome because of their 
short stature and associated somatic malformations and 
12 patients had pure gonadal dysgenesis syndromes. 

Thyroid function, evaluated by measuring the serum 
concentrations of PBI, Ts, Ty, and the thyroid uptake 
of radioiodine, was normal in all patients except one, 
with pure gonadal dysgenesis, who had Hashimoto's 
disease. Adrenal function, evaluated by plasma cortisol, 
urinary cortisol, and 17-ketosteroid concentrations, 
was normal in all patients. Visual fields and retinal ves- 
sels were normal. There were no clinical or laboratory 
abnormalities of the hepatic and renal functions. 

The ranges and mean values of age, height, and 
weight, as well as the frequency of previous hormonal 
substitution therapy and family history of diabetes, are 
shown in Table I. 

Patients on hormonal substitution therapy were tak- 
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Table I. Clinical data of patients with primary amenorrhea 


No. Mean age | Mean height, | Mean weight 
of pts. (yr) -~ (em) . (kg) 
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Previous 


hormonal therapy | Familial diabetes 
Turner's syndrome: 
Nondiabetic 23 21.6 44.6 13 7 
3 (15-34) (130-149) (30-71) (56%) (30%) 
Diabetic* 7 ` 246 47.0 6 2 
(14-39) (131-149) (41.3-52.3) (85%) (28%) 
Pure gonadal dysgenesis: 
Nondiabetic 8 24.8 52.5 6 0 
(17-33) (154-185) (43-66.3) (75%) (0%) 
Diabetic -> 4 25.0 56.0 3 2 
(20-27) (154-172) (44.3-63,4) (75%) (50%) 
Hypogonadotrojic hypogonadism: : 
Nondiabetic 16 23.2- 53.7 8 3 
l (17-35) (150-180) (36.8-84.0) (50%) (18%) 
Diabetic 3 19.0 ' 49.5 2 0 
(17-22) (150-154) (42:7-58.6) (6696) 


* Diabetic: clinical diabetes or diabetic OGTT (first test) 


Table II. Chromosomal pattern of patients with 
Turner’s syndrome and pure gonadal dysgenesis 


Na. No. with 
Karyotypes of pts. diabetes 
Turner's syndrome: 
45X 13 3 
46X, 1(Xq) 2 ae 
46XXq- v] — 
45X/46XX 8 2 
45X/46XY 3 l 
45X/46XXr 1 1 
45X/46XX/46XY L — 
45X/46XX/A7XXX b — 
"Total 30 7 (23.3%) 
Pure gonadal dysgenesis: 
46XX 10 4 
46XY 2 = 
Total 12 4 (33%) 





ing, for 6 months or more, one of the following cal 
sequential estrogen-progestogen regimen: (1) 40 ug of 
mestranol, 24 days per month, associated with 0.5 ng 
of norethindrone, from day 18 to 24; (2) 1.25 mg of 
Premarin, 21 days out of 28, associated with 5 or 10 ng 


of medroxyprogesterone during the last 5 to 10 days; 


(3) ethinyl-estradiol, 50 wg per day for 21 days, assaci- 
ated with 5 to 10 mg of medroxyprogesterone dur ng 
the last 5 or 10 days. 

A history of familial diabetes was considered posiüve 
when at least one relative in two generations was re- 
ported as diabetic by the patient. 

The blood karyotypes found are shown in Table I. 

The 19 patients with primary selective deficie icy 
in gonadotropins presented primary hypoestrogenic 
amenorrhea, infantile genitalia, and absence of breast 
development before any hormonal therapy. The dig- 


(096) 


nosis of selective. deficiency in gonadotropins was 
made, as previously reported, with the following 
criteria: (1) low basal plasma concentrations of LH and 
FSH measured by radioimmunoassay, (2) normal thy- 
roid function, (3) normal ‘serum prolactin levels mea- 
sured by radioimmunoassay, (4) normal skull x-ray and 
tomography of sella turcica, (5) normal adrenal func- 
tion confirmed by plasma and urinary cortisol concen- 
trations and normal response to a metyrapone test or to 


an insulin-induced hypoglycemia, and (6) normal 


growth hormone response response measured by 
radioimmunoassay during an insulin-induced hypo- 
glycemia. 

Anosmia was present in four cases. Blood chromo- 
somal analysis revealed a normal 46;XX karyotype in 
all patients. 

The ranges and mean values of the age, height, and 
weight, as well as the incidence of previous hormonal 
substitution therapy and family history of diabetes, are 
shown in Table I. ui , 

' Oral glucose tolerance test (OGTT). The OGTT was 
performed by the administration of 100 gm of glucose 
in 200 ml of flavored water in a 2 minute period after 
an overnight fast. Patients were admitted into the hos- 
pital metabolic unit in the evening before testing. They 
were given a high-carbohydrate diet (300 gm per day) 
during the 3 days preceding the test. Blood was sam- 
pled through a catheter inserted in an antecubital vein 
which was maintained patent: by the infusion of small 
anieunts of physiologic saline. Plasma glucose was mea- 
sured by the method of Brown,? adapted to a Techni- 
con AutoAnalyzer, in which a cupric chelate is reduced 
by glucose in a cuprous complex: Aen 

Taking into account that the plasma glucose concen- 
trations were determined, and applying the diagnostic 
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criteria as followed by the United States Public Heath 


Service (USPHS)," the glucose tolerance was defined as, 


being abnormal if the plasma glucose value was equal 
to or exceeded 125 mg/100 ml at time 0, 190 mg/100 
m] at 60 minutes, 137 mg/100 ml at 120 minutes, and 
125 mg/100 ml at 180 minutes after glucose ingestion. 

According to the point rating recommended by the 
USPHS, one point was assigned for abnormal value at 0 
to 180 minutes and half a point was given for each 
abnormal value obtained at 60 or 120 minutes. A pa- 
tient was considered to have diabetes when a total of 
two or more points was obtained (D 2-3). When all 
glucose values obtained were below the mentioned 
levels, the“ glucose tolerance curve was considered 
normal (D 0). 

One patient with Turner’s syndrome, a known case 
of juvenile clinical diabetes with a history of diabetic 
coma, was not tested. 

On the basis of the OGTT, the patients were divided 
into three groups: one with normal OGTT (D 0), one 
with diabetic OGTT (D 2-3), and one intermediate 
group with abnormal OGTT not complying with the 
diagnostic criteria of the USPHS for diabetes mellitus 
(D 0.5-1.5). 

The plasma insulin (IRI) and growth hormone (GH) 
levels were measured in duplicate by double-anti-body 
radioimmunoassay techniques!': with the use of crys- 
taline bovine insulin (lot no. 0 12269, 25.8 IU/mg, 
courtesy of J. Schlichtkrull, Novo Laboratories, Co- 
penhagen) and purified human GH (lot no. NIH- 
GH-HS 1394, 2.0 IU/mg, courtesy of Dr. E. A. Wil- 
helmi, Emory University, Atlanta, Georgia, through 
National Institutes of Health, Bethesda) as standards. 

The insulinogenic index is the ratio of insulin 
wU/ml) over glucose (mg/100 ml) increments above 
corresponding baseline values at any given time of the 
glucose test." 

Other glucose metabolism tests. Six patients with 
gonadal dysgenesis were further investigated by the 
following tests performed at a 6 year interval of time. 

Intravenous glucose tolerance test (IVGTT). Glucose, 
0.38 gm/Kg body weight in the form of a 20 gm/100 ml 
water solution, was administered into an antecubital 
vein in exactly 3 minutes. 

The net rate K of glucose utilization during IVGTT 
was calculated according to the equation K = 0.69/ty, 
where t, is the half-time of the slope of log glucose 
concentrations over time, between 10 and 50 minutes. 
Plasma glucose insulin and growth hormone concen- 
trations were determined as previously outlined. 

Tolbutamide test (IVTT). Sodium tolbutamide, 1 gm, 
was rapidly injected by the intravenous route. The de- 
crease in plasma glucose as well as the insulin and 
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Fig. 1. Plasma glucose levels during OGTT in patients with 
gonadal dysgenesis. N: Number of patients. : Patients 
with normal OGTT. ----- : Patients with subnormal OGTT. 
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Fig. 2. Plasma glucose levels during OGTT in patients with 
isolated hypogonadotropic hypogonadism. N: Number of pa- 
tients. —— : Patients with normal OGTT. ----- ; Patients with 
subnormal OGTT. +-+: Patients with diabetic OGTT. 
Mean values + S.E.M. 


growth hormone responses were followed for 3 hours 
at various time intervals. 

Intravenous insulin tolerance test (IVIT). Crystalline in- 
sulin, 0.1 unit/Kg body weight, was injected intrave- 
nously. Plasma glucose concentrations and growth 
hormone responses were followed throughout 3 hours. 

All tests were carried out on separate daysin random 
sequence, the patients being on the high-carbohydrate 
diet. 


Results 
Frequency of diabetes. Among the 42 patients with 


‘gonadal dysgenesis (Fig. 1), 13 had a normal glucose 


tolerance. The mean plasma glucose level was 86.8 
(S.E.M. + 1.8) mg/100 ml at time 0, and reached a 
peak value of 152.0 + 9.6 mg/100 ml at 30 minutes; 
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‘Fig. 3. Incidence of diabetic OGTT in gonadal dysgeresis 
according to age (numbers above columns indicate number of 
tests). 


the average plasma glucose concentrations, 1, 2, znd 
3 hours after glucose ingestion were respectively, 
132.2 + 5.4, 117.9 + 3.4, and 106.7 + 3.0 mg/100 ml. 

One patient had juvenile.clinical diabetes and 10 
others had chemical diabetes as diagnosed by an ab- 
normal tolerance to oral glucose. In those 10 patients 
the mean value of plasma glucose was 99.8 + 4.5 
mg/ 100 ml at time 0 and it reached a peak of 226.1 + 
8.8 mg/100 ml at 1 hour after the oral glucose load; the 
mean values of glucose obtained at 2 and 3 hours were, 
respectively, 201.8 + 10.8and 164.8 + 10.5 mg/ 100ml. 

The remaining 18 patients had one or two plama 
glucose values above normal limits during the OGTT 
but were not complying with the criteria of the USFHS 
for diabetes and were thus considered as an incer- 
mediate group. In this group, the mean value of 
plasma glucose was 91.2 + 2.2 mg/100 ml at time 0 and 
it reached a peak value of 186.9 + 9.0 mg/100 m 30 


minutes after glucose ingestion. The mean value: of | 


plasma glucose at 1, 2, and 3 hours were, respectively, 
182.5 + 8.2, 152.9 + 6.7, and 128.2 + 5.0 mg/100 ml. 

Thus, on the basis of the initial OGTT, the ove--all 
incidence of diabetes in gonadal dysgenesis was 2€%. 

Among the 19 patients with isolated hypogonedo- 
tropic hypogonadism (IHH) (Fig. 2), seven had a nor- 
mal glucose tolerance. The mean plasma glucose lavel 
was 90.0 + 2.2 mg/100 ml at time 0 and it reached a 
peak value of 163.9 + 12.0 30 minutes after glucose 
ingestion; the mean plasma glucose levels at 1, 2, amd 3 
hours were, respectively, 135.7 + 4.6, 118.4 +3.8, and 
103.7 + 7.1 mg/100 ml. 


. Three patients displayed a diabetic glucose tolérance 


curve. Their mean plasma glucose value was 99.0 + 8.6 
mg/100 ml at time 0 and it reached a maximura of 
286.0 + 32.7 mg/100 ml 1 hour later; the mean glucose 


. 
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values observed at 2 and 3 hours were, respectively, 


-204.0 + 14.0 and 159.0 + 17.7 mg/106 ml. 


Nine patients had one or two values above normal 
limits but were not complying with the previously out- 
lined criteria for chemical diabetes. In this group of 
patients the mean value of plasma glucose was 91.8 + 
2.4 mg/100 ml at time 0 and the value was maximal, 
180.0 + 3.6 mg/100 ml, 1 hour after glucose ingestion. 
The mean plasma glucose values at 2 and 3 hours were, 
respectively, 150.6 + 4.4 and 124.3 + 8.2 mg/100 ml. ~ 

Thus the incidence of diabetes in these patients with 
IHH was 1596. 

Frequency of diabetes as a function of clinical data. 

Age. As indicated in Table I, the nondiabetic and 
diabetic groups were comparable in respect to age. 

In gonadal dysgenesis, the incidence of diabetes in- 
creased with age (Table III); indeed, two among 13 
patients (15%) below 20 years of age had a diabetic 
OGTT; nine among 29 (31%) of patients above 20 
years of age had chemical diabetes. 

In contrast, in patients with isolated hypogonado- 
tropic hypogonadism, the incidence of diabetes seemed 
to decrease with age; it was 28.596 in patients below 20 
years of age and 8% in patients above 20. 

Weight. As shown in Table I, the average weights of 
diabetic and nondiabetic patients for each clinical syn- 
drome were comparable. Furthermore, by reference to 
the ideal weight according to age and height defined by 
the Metropolitan Life Insurance Company, four patients 
with gonadal dysgenesis were overweight by 30% or 
more; one patient had juvenile diabetes and the other 
three were not diabetic. Three patients with IHH were 
also overweight by 3096 or more and none of them had 
a diabetic OGTT. 

Hormonal therapy. Among patients with gonadal 
dysgenesis, 19 out of 31 (61%) in the nondiabetic group 
and nine out of 11 (81%) in the diabetic group had 
received an estrogen-progestogen substitution therapy 
for 6 months or more before their first OGTT. In pa- 
tients with IHH, 50% of the nondiabetic and 66% of 
the diabetic had received previous hormonal substitu- 
tion therapy (Table I). These differences in incidence 
of diabetes are not statistically significant in either 
group (p > 0,05). 

Familial diabetes. A positive history of familial diabetes 
{at least one relative in two generations) was reported 
by seven of the nondiabetic (22.5%) and four of the 
diabetic patients (36%) with gonadal dysgenesis, and by 
three of the nondiabetic (18%) and none of the diabetic 
patients with IHH (Table I). Statistical analysis shows 
that the frequency of diabetes is not significantly re- 
lated to a history of familial diabetes in either group 
(p > 0.05). 4 
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Fig. 4. Evolution of OGTT in 24 patients with gonadal dysgenesis. The two columns on the left 
indicate the evolution of OGTT in the over-all population. On the right, each pair of columns 
indicates the. evolution of OGTT for the normal (black areas), intermediate (dotted areas), and 
diabetic (shaded areas) groups of the over-all population. 


Table III. Incidence of diabetes according to age 





Gonadal dysgenesis: 
Nondiabetic 1l 
Diabetic 2 (15%) 
Hypogonadotropic hypogonadism: 
Nondiabetic 5 
Diabetic 2 (28.5%) 


Blood karyotype. The blood chromosomal patterns of 
patients with gonadal dysgenesis are outlined in Table 
II. Of the patients with Turner’s syndrome 23% were 
diabetic; the blood karyotypes were varied. One third 
of the patients with pure gonadal dysgenesis, all with a 
normal 46 XX blood chromosomal pattern, were also 
diabetic. 


Evolution of OGTT in gonadal dysgenesis. T'wen- l 


ty-nine patients with gonadal dysgenesis were tested 
repeatedly by oral glucose load at a 1 year interval or 
more: 125 ọral glucose tolerance curves were obtained. 
Thirty-six of these (28.8%) were of the diabetic type. 
The incidence of diabetic OGTT increased with the 
„ages of the patients studied. As indicated in Fig. 3, this 
incidence was 22.2% in patients below 20 years of age, 
24.3% in patients between 20 and 30, and 46.4% in 
patients above 30. The percentage of diabetic OGTT 
among the 28 tests performed in patients over 30 is 
significantly higher (p « 0.05) than the percentage of 
diabetic OGTT observed in 97 tests performed in 
patients below 30. This increase in diabetic OGTT in- 
cidence parallels the increase of incidence of diabetic 
patients according to age (Table III). 


18 2 31 

7 (28%) 2 (50%) 11 (26%) 
8 3 16 

1 (11%) 0 (0%) 3 (15%) 


Furthermore, 24 patients with gonadal dysgenesis 
were followed by repeated oral glucose testing for pe- 
riods of 3 years or more; the follow-up extended from 
3 to 11 years, with a mean of 5.7 years. As indicated in 
Fig. 4, the incidence of diabetic patients at first test was 
25% and this doubled after 3 or more years of observa- 
tion; this increase is statistically significant (p « 0.05). 
The number of patients with normal OGTT decreased 
from 12 to five, whereas the number of patients with a 
nondiabetic but abnormal glucose tolerance curve re- 
mained essentially unchanged. It is of interest to note 
that half of the patients who displayed initially a nor- 
mal OGTT became diabetic and that five among the six 
patients with an initial abnormal but nondiabetic glu- 
cose tolerance test also became diabetic. On the other 
hand, three of the six patients who were diabetic at first 
testing had a normal OGTT after 5 or 6 years of ob- 
servation. 

The weight of the patients does not seem to be a 
factor in the evolution of their oral glucose tolerance. 
The mean weight of the six patients with initial normal 
OGTT who became diabetic had increased by 1.1 kg, 
whereas the mean weight of the three diabetic patients 
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Fig. 5. Insulin levels in plasma during OGTT in patients with 
gonadal dysgenesis. N; Number of patients. : Patients 
with normal OGTT. ----: Patients with subnormal OGTT. 
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Fig. 6. Insulin levels in plasma during OGTT in patients with 
isolated hypogonadotropic hypogonadism. N: Number of pa- 
tients : Patients with normal OGTT. ---- : Patients with 
subnormal OGTT. ::-:: Patients with diabetic OGTT. 
Mean values + S.E.M. . 





who disclosed after 5 or 6 years a normal OGTT had 
increased by 1.2 kg. 

|... All patients who were followed by repeated OGTT 

were given estrogen-progestogen substitution therapy. 

The plasma insulin and growth hormone responses 
to oral glucose load. Fig. 5 shows the evolution of 
plasma insulin concentration in response to an oral 
glucose load in the normal, intermediate, and diabetic 
groups of patients with gonadal dysgenesis. 

In the normal group, the insulin response to oral 
glucose was brisk and reached a peak value of 134.2 x 
26.3 uU/ml at 30 minutes. In the intermediate and 
diabetic groups the insulin response was delayed and 
less important, reaching a maximum value of, respec- 
tively, 69.4 + 14.8 and 78.8 + 10.9 at 1 and 2 hours 
following glucose ingestion. The insulinogenic index in 
the normal group varied between 1.2 and 2.7x 10? 
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Fig. 7. Evolution of plasma glucose, insulin, and growth hor- 
mone levels during 36 normal OGTT observed in gonadal 
dysgenesis. Mean values + S.E.M. 


U/mg; in the other two groups it varied between 0.5 
and 0.9 x 10° U/mg. 

Fig. 6 shows the evolution of plasma insulin concen- 
tration in response to oral glucose in the normal, in- 
termediate, and diabetic groups of patients with iso- 
lated hypogonadotropic hypogonadism. In the normal 
group, the plasma insulin concentration rose to a max- 
imum value of 72.5 + 9.1 uU/ml at 30 minutes. In the 
intermediate and diabetic groups peak insulin values 
of, respectively, 84.8 + 12.5 and 147.8 + 60.4 wU/ml. 
were reached at ] hour. The insulinogenic index varied 
between 0.8 and 2.5 x 10? «U/mg in the normal group 
and between 0.8 and 1.2 x 10* uU/mg in the other two 
groups. 

A total of 125 OGTT were performed from 1967 to 
1979 on a total of 41 patients with gonadal dysgenesis. 
There were 36 normal, 53 subnormal, and 36 diabetic 
glucose curves observed in 20, 31, 23 different patients. 
The values of plasma glucose, insulin, and GH in the 
three groups are shown in Figs. 7 to 9. 

When glucose tolerance was normal the insulin re- 
sponse was rapid and its plasma concentration rose to a 


.peak value of 75.0 + 10.5 U/ml at 30 minutes. As 


glucose tolerance deteriorated the plasma insulin re- 
sponse was progressively delayed; in frank diabetes it 
reached a maximum value of 65.2 + 4.9 U/ml. at 120 
minutes. 

The average insulinogenic indices were 2.20 + 0.48, 
0.84, 0.06, and 0.56 + 0.05 x 10? wU/mg, respective- 
ly, in the normal, subnormal, and diabetic populations. 

Plasma growth hormone levels were measured in 99 
of the 125 OGTT performed. In a group of 26 normal 
OGTT, fasting growth hormone level averaged 3.7 + 
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Fig. 8. Evolution of plasma glucose, insulin, and growth hor- 
mone levels during 53 subnormal OGTT observed in gonadal 
dysgenesis. Mean values + S.E.M. 
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Fig. 9. Evolution of plasma glucose, insulin, and growth hor- 
mone levels during 36 diabetic OGTT observed in gonadal 
dysgenesis. Mean values + S.E.M. 


0.7 ng/ml and four individual values were above the 
normal range (58 ng/ml); In a group of 43 inter- 
mediate OGGT the fasting growth "hormone levels ay- 
eraged 4.7 + 0.8 ng/ml and six individual values were 
above normal range. In a group of 30 diabetic OGTT 
the fasting growth hormone levels averaged 7.1 + 1.7 
ng/ml and nine individual values were above normal 
range. There was no significant correlation (p > 0.05} 


` between the frequency of higher than normal plasma 


GH levels in fasting condition and the frequency of 
diabetic OGTT. However, fasting levels of plasma GH 
were significantly higher in the diabetic group than in 
the normal group (p « 0.05). 
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Fig. 10. Glucose and insulin levels in plasma during OGTT, 
IVGTT, IVTT, and IVIT in six patients with gonadal 
dysgenesis at 6 year interval. Solid line: Glucose levels. Dotted 
line: Insulin levels. Mean values + S.E.M. 


Paradoxical increments of plasma GH concentra- 
tions during the first hour of the OGTT were observed 
in three of the 26 normal tests, in 13 of the 43 inter- 
mediate tests, and in seven of 30 diabetic curves. The 
frequency of abnormal GH responses in the diabetic 
group was not significantly higher than in the normal 
group (p > 0.05); however, the levels of plasma GH at 
15 and 30 minutes were significantly higher in the dia- 


_ betic than in the normal group (p < 0.02). 


Additional glucose metabolism studies. Six patients 
were studied at a 6 year interval of time by oral and 
intravenous glucose tolerance, intravenous tolbuta- 


‘mide, and insulin sensitivity tests. Fig. 10 shows the 


evolution of mean plasma glucose and insulin and 
Table IV indicates the mean GH concentration in such 
patients during the various tests. 

The tolerance to oral glucose decreased with time. 
While initially there were one normal, four inter- 
mediate, and one diabetic patient, 6 years later there 
were two intermediate and four diabetic patients. At 
that time, the average curve of plasma glucose concen- 
tration was clearly diabetic, whereas that of insulin was 
reduced by approximately 50% with respect to the ini- 
tial insulin curve. pasma GH levels fluctuated within 
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Table IV. Mean plasma GH levels during various tests repeated at a 6 year interval in six patients 
with gonadal dysgenesis ` 
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OGTT ` 1 1.0 + 0.2 1.0. 0.3 2.6 + 1.0 54 + 3.2 3.14 L5 0.9 + 0.1 
2 2.0 + 0.3 24+ 0.5 10.7 £ 5.7 10.8 + 5.9 7443 1.6 + 0.5 
Plasma GH (ng/ml) 
—15 min | 0 min | 3 min | 5 min | 10 min [_ 20 min 
IVGTT 1 1.6 + 0.5 1.7 € 0.5 4 X 0.5 16405 29412 9+ 5.1 
2 6.2 + 1.8 7.6 + 3.3 2 + 3.0 6.7 + 2.9 5.9 + 2.4 P + 2.7 
Plasma GH (ng/ml) 
—15 min | 0 min T 5 min | 30 min E 45 min 5 60 min 
IVTT 1 2.2 + 0.8 2.1 + 0.6 1.5 € 0.4 3.2 + 1.7 6.6 + 5.1 12.8 + 7.6 
2 44+ 1.2 5.1 + 1.5 5.0 + 2.1 ' 6.5 + 3,8 7.9 + 4.6 19.1 + 7.6 
Plasma GH (ng/ml) 
l 5 min | 0 min [ 10 min S 20 min [ 30 minc [ 45 min 
IVIT l 3.7 = 1.4 +I : 5.2 t 3.4 8.9 + 4.7 11.6 3: 4.1 
2 9.4 + 6.0 des + 2. *] 7.3 + 3.0 20.6 + 9.9 


*Means + S.E.M. 


normal values in the first test and increased moderately 
at the beginning of the second test. 

The net rate K of glucose utilization averaged 1.47 x 
107? per minute during the initial IVGTT and 1.30 x 

107? per minute during the second test. The insulin 
responses were brisk, their amplitude decreased with 
time, and the over-all insulinogenic index dropped 
from an average value of 0.57 to 0.17 x 107? wU/mg. 
Plasma GH levels tended to rise at the end of the first 
test and were not modified during the second test. 


. . . + ^ i 
The intravenous injection of tolbutamide lowered 


plasma glucose concentrations from 93.8 € 7.3 to 
55.0 + 6.1 mg/100 ml at 30 minutes of the initial test 
and from 103.3 + 4.6 to 66.3 + 4.8 mg/100 ml at 30 
minutes of the second test (41% vs. 36%). The insulin 
responses were rapid in both tests, reaching peak val- 
ues of 49.6 + 7.6 and 34.8 + 2.0 wU/mi. at 15 minutes. 
Plasma GH concentrations rose in similar fashion and 
amplitude. l 

The intravenous injection of insulin reduced the 
plasma glucose level from 80.5 + 2.9 mg/ml to a nadir 
of 39.3 + 4.6 mg/100 ml at 30 minutes during the first 
test and from 102.8 + 6.0 to 35.0 + 3.7 mg/100: ml 
during the second test (57% vs. 66%). The cor respond- 
ing GH responses varied between 10 and 24 and be- 
tween 20 and 132 ng/ml. 

In the 48 tests which were performed on the six pa- 
tients at a 6 year interval of time, there were five in 
which fasting levels of plasma growth hormone were 


above the normal range and six in which there was-an 
abnormal response of GH to the stimulus (paradoxical 
increase during the first hour of OGTT or the first 30 
minutes of IVGTT, or no increase following hypogly- 
cemia induced by tolbutamide or insulin). 


Comment 


From the literature available to us, it appears that 
about 100 patients with gonadal dysgenesis have been 
submitted to an OGTT 9: + 9.7.15 With the exception of 
Szczepski and associates,? who found normal glucose 
tolerance'in a group of Polish girls 12 to 18 years of 
age, all others reported a high incidence of abnormal 
OGTT in gonadal dysgenesis, the incidence varying 
between 25 and 59%. In the present study we observed 
10 patients with diabetic OGTT among 41 patients 
tested; this represents a 23% incidence of chemical dia- 
betes, which is well in accord with previous studies. 

Nine cases of clinical diabetes associated with go- 
nadal dysgenesis have been reported in 10 publica- 
tions!^* & 7 15718 dealing with gonadal dysgenesis; this 
represents an over-all incidence of 4.1%. Among our 
42 patients, we had one case of clinical diabetes, a 2.3% 
incidence, comparable to that of clinical diabetes in a 
general adult population. It should be pointed out, 
however, that most series concerned young patients 
with a mean age below 23 years. On the other hand, 
Forbes and Engel’ found six cases of clinical diabetes 
among 4l.patients with gonadal dysgenesis with a 
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mean age of 42 years, and Nielsen, Johansen, and Yde* 
fcund one clinical diabetes among 13 patients with a 
mean age of 31, which represents, respectively inci- 
dences of 15 and 7.7%. l 

The present study seems to confirm the relationship 
between the age of the population studied and abnor- 
mal glucose tolerance. Indeed, when the frst OGTT in 
each patient was considered, the incidence of chemical 
diabetes increased from 15% in patients below 20 years 
old to 31% in patients above 20 years old. Furtlier- 
more, when the 125 OGTT performed in 29 patients 
with gonadal dysgenesis were analyzed according to the 
age of the patient at the time when the test was per- 
formed, we found a significant increase from 22% of 
diabetic glucose curves in patients below 20 years of age 
to 46.4% in patients over 30. 

When a group of 24 patients were followed for years 
by repeated OGTT, we found also a significant in- 
crease of incidence of chemical diabetes: 2596 at first 
testing and 5096 after 3 or more years of observation. It 
thus seems quite clear that oral glucose tolerance wor- 
sens with age in gonadal dysgenesis. 

Our contro] group of 19 patients with primary 


amenorrhea due to isolated hypogonadotropic hypo- ` 


gonadism had in common with gonadal dysgenesis a 
hypoestrogenic hypogonadism and was of comparable 
age. The 15% incidence of diabetic OGTT in. this 
population is lower than the 26% observed in gonadal 
dysgenesis, but this difference in incidence is not statis- 
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tically significant (p > 0.05). However, when only 
patients 20 years of age or more are considered, the 
percentage of patients with a diabetic OGTT is signifi- 
cantly (p = 0.05) higher in gonadal dysgenesis (31%) 
than in isolated hypogonadotropic hypogonadism 
(896). 

Polychronakos and associates? compared their go- 
nadal dysgenesis population to a group of 20 children 
with constitutional short stature, They found a 39% of 
abnormal OGTT in the former group opposed to 15% 
in the latter group. It thus seems that a high incidence 
of abnormal oral glucose tolerance is particularly asso- 
ciated with gonadal dysgenesis. 

The diabetic patients in each group are comparable 
to the nondiabetic patients in respect to age, height, 
and weight. The weight of the patient in particular did 
not affect our results, as most of the overweight pa- 
tents were nondiabetic. 

The possible untoward effect of sequential estro- 
gen-progestogen substitution therapy on the carbohy- 
drate metabolism in gonadal dysgenesis as well as in 
IHH cannot be ascertained in the present study. On 
first oral glucose testing, more diabetic patients were 
recéiving an estrogen-progestogen therapy than non- 
diabetic patients in both groups, but this difference is 
not statistically significant. 

On follow-up oral glucose tolerance testing, all pa- 
tients were receiving hormonal substitution therapy. 
Spellacy, Buhi, and Birk”? have shown, in a prospective 
study, that conjugated estrogens (Premarin) did not 
modify the oral glucose tolerance nor the plasma insu- 
lin and growth hormone responses. Goldzieher and as- 
sociates?? have also reported that in human subjects 
neither mestranol nor ethinyl-estradiol produced any 
effect on OGTT and that the addition of progesta- 
tional compounds also had no effect on OGTT in nor- 
mal subjects. All our patients were treated with a 
sequential estrogen-progestogen regimen containing 
conjugated estrogens, mestranol, or ethinyl-estradiol at 
daily doses similar to those utilized by Spellacy and 
Goldzieher and their colleagues. It is thus unlikely that 
the estrogen-progestogen therapy would have altered 
the oral carbohydrate tolerance in our patients. 

Eleven out of the 42 patients with gonadal dysgenesis 
or 26% had a family-history of diabetes mellitus. Our 
findings corroborate those of several authors who have 
also observed a high incidence of positive family history 
of diabetes in Turner's syndrome." ? © * 18 Rimoin and 
co-workers? submitted the parents of patients with 
Turner's syndrome to an OGTT and found an inci- 
dence of abnormal glucose tolerance in 38 to 50% of 
the mothers or fathers of their patients. These obser- 
vations, which are often referred to as suggesting a 
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relationship between abnormal OGTT in parents and 
abnormal chromosomal pattern leading to gonadal 
dysgenesis in. offspring, could alsọ contribute to the 
high incidence of carbohydrate intolerance found in 


patients with gonadal dysgenesis. Among our 30 pa- 


tients with Turner’s syndronie, the incidence of famil- 
ial diabetes was comparable in diabetic and nondiabetic 


patients, a fact also noted in the study reported by ` 


Polychronakos and associates.’ Furthermore, none ‘of 
the biochemical variables studied was significantly dif- 
ferent between those with and those without family his- 
tory of diabetes. l 
~ An abnormal oral glucose tolerance was observed in 
Turner’s syndrome as well as in pure gonadal dysger- 
esis. Diabetic patients with Turner's syndrome had.a 
variety of chromosomal patterns. No difference in any 
of the biochemical variables tested was found between 
subjects with Turners syndrome and patients with 
pure'gonadal dysgenesis, nor between patients with 
XO karyotype and patients with mosaics. 


Following the ingestion of a glucose load of 100 gm. 


the patients can easily be classified as having normal 
tolerance, mildly reduced tolerance, or severe intoler- 
ance to a degree that fulfills the USPHS. criteria for 
diabetes. A standard dose of 100 gm. of glucose may 
seem excessive, particularly in patients with Turner's 
syndrome. However, we have shown that control fe- 
male subjects without gonadal dysgenesis and with 
similar weight respond with normal hyperglycemic 
profiles to a load of 100 gm of glucose.* 

In patients with gonadal dysgenesis and normal tol- 


erance to oral glucose, the pattern of insulin respone to 


the. plasma glucose level is characterized by a rapid 
peak followed by a progressive decline, which mimics 


the evolution of plasma glucose concentrations.. When ` 


glucose tolerance is slightly reduced, the initial insulin 


-response is again brisk, but becomes partially blunted. 


When glucose tolerance is markedly reduced, insulin 
response is delayed and remains sustained at plateau 
values throughout the test. The insulin areas above 


baseline are similar in the three groups of patients; 


indeed, in diabetic subjects whatever insulin is not pro- 


duced during the first half of the test is recovered dur- | 


ing the second half. Despite similar over-all plasma in- 
sulin levels, the glucose areas are two and three times 
larger, respectively, in the intermediate and diabetic 
groups than in the normal group. Consequently, the 
insulinogenic index decreases as glucose tolerance de- 
teriorates. i 

The significance of the relationship between glucose 
and insulin plasma concentrations remains uncertain. 
It has been argued that a state of insulin resistance can 
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be inferred from normal or higher than normal insulin 


levels accompanying glucose intolerance: in chemical 
diabetes, whether associated with gonadal dysgene- 
sis* '8 or not?! Indeed, under comparable insulin con- 
centrations one would expect similar net.rates of glu- 
cose utilizatinon by insulin sensitive tissues. 


An opposite interpretation is that in chemical diabe- . 


tes, the beta-cell sensitivity to the glucose stimulus is 
reduced and insulin secretion is quantitatively in- 
sufficient. If, indeed, plasma glucose concentrations in 
normal subjects were raised to values similar to those 
achieved in patients with. chemical diabetes, plasma in- 
sulin concentrations would be considerably higher in 
normal than in diabetic subjects. The insulinogenic in- 
dex, which measures the ratio of insulin over glucose 
increments above baseline, is an appropriate estimate 
of the beta-cell response to the glucose stimulus. If in- 
sulin resistance were the only factor responsible for 
glucose intolerance in gonadal dysgenesis, one would 
expect normal or higher than normal insulin indices. 
Such is-not the case; even in mild glucose intolerance 
the insulinogenic index is sharply reduced. In our 
series of 42 patients and 125 OGTT, the insulinogenic 


indices at any given time of the OGTT are generally- 


lower in chemical diabetes than in normal subjects. ) 

The possibility of insulin resistance could reasonably, 
be -raised in’ patients with selective gonadotropic in- 
sufficiency. Indeed, in our limited number of subjects, 
glucose intolerance is associated with higher than nor- 
mal plasma insulin levels and the insulinogenic indices 
are of the same order of magnitude as in normal 
subjects. ' 

A low insulinogenic index in chemical diabetes asso- 
ciated with gonadal dysgenesis does not rule out insulin 
resistance if it were coupled with absolute insulin 
deficiency. Among the factors which have been consid- 
ered to be responsible for resistance to the action of 


‘insulin are excessive weight, estr ogen ther. apy,” ? and 


hypersecretion of GH.” Most of our patients were 
within the ideal weight and were treated with substitu- 
tion sexual steroids. These factors do not correlate with 
glucose tolerance. Clearly, there are in gonadal dys- 
genesis disturbances in the secretion of GH. Although 
mean levels of plasma GH before and after an oral load 
of glucose are within the normal range, one patient in 


five has high fasting levels of GH or paradoxical incre-. 


ments of plasma GH during OGTT. However, the fre- 
quencies of aberrant levels of GH are not significantly 
different in the normal and diabetic groups, indicating 
no cause-to-effect relationship between GH and glu- 
cose tolerance. This finding is in agreement with previ- 
ously reported observations™: when patients with go- 


« 
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nadal dysgenesis were selected on the basis of high and 
low plasma GH levels during OGTT or IVGTT, there 
was no detectable difference in glucose tolerance. - 

Furthermore, the-hypoglycemic effect of tolbuta- 
mide or exogenous insulin was similar in patients with 
normal or diabetic glucose tolerance, indicating no 
gross anomaly in the sensitivity to endogenous or exog- 
enous insulin.” 

In this study, a limited number of patients with vari- 
ous degrees of glucose tolerance were followed over a 
period of 6 years. Again, the results are more conso- 
nant with absolute insulin deficiency rather than insu- 
lin resistance. As glucose tolerance diminishes with 
time, plasma insulin concentrations are reduced by ap- 
proximately 50% of the values observed at the start of 
the study in response to oral and intravenous glucose 
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Discussion 


Dr. NATHAN KASE, New Haven, Connecticut. Dr. 
Van Campenhout’s paper represents a serious clinical 


investigation, meticulously organized, and diligently ` 


pursued over many years. It is undoubtedly presump- 
tuous to summarize his efforts in a brief statement, but 
he and his co-workers have shown that gonadal dys- 
genesis patients and those with hypothalamic hypoes- 
trogenic amenorrhea have abnormal glucose tolerance 
resulting from both peripheral resistance to insulin ac- 
tion as well as primary difficulties in insulin response to 
a glucose load. In general, this level of intolerance to 
glucose deteriorates with age. 

Nevertheless, 1 am puzzled and troubled— puzzled 
by the disparity between the high frequency of chemi- 
cal diabetes in both groups of patients described by Dr. 
Van Campenhout and my own clinical experience that 
overt diabetes incidence in these selected patients does 
not differ from that in the general population. 

I am troubled by the possibility of overzealous in- 
terpretation of these data and its impact on the patient. 

Diabetes mellitus is a disorder of unknown cause 
associated with an abnormality of the basement mem- 
brane of capillaries (microangiopathy) and with a rela- 
tive or absolute lack of insulin, producing—impor- 
tantly—fasting hyperglycemia either as a result of 
reduction of availability of insulin; reduction in the bio- 
logic activity cf the insulin produced; reduction in the 
concentration, and/or function of insulin receptors. 

The true prevalence is hard to determine, but in 
some population studies the prevalence rate showed an 
increment of 1% in childhood to 6 to 8% in the elderly. 

Despite diagnostic availability of measurement of 
vascular basement membrane, circulating insulin, sen- 
sitivity to insulin, monveyte insulin receptors, the clini- 


cian sull requires reactive glucose measurements for 


diagnosis of the disorder. 

Making the diagnosis of the disorder prior to the 
development of overt diabetes depends on the OGTT. 
Clearly there are limitations to this test, and this par- 
ticular group has been treated, over the years, with 
numerous statements of the difficulties-problems with 
dietary preparation, activity, procedures; whole blood 
versus plasma or serum measurements; factors such as 
chronic or acute illness; stress; drugs; age-altered glu- 
cose tolerance-but most important, the thorny probum 
of the interpretation of the results. ' 

Can we accept as controls for this particular popula- 
tion a USPHS survey involving young, healthy volun- 
teers in their twenties? 

The large percentage of abnormalities seen, despite 
the increase of age, and despite the deficiencies in 
beta-cell function that is so nicely shown, makes me 
wonder that the standard controls are not applicable i in 
this setting. 

What is the predictive accuracy of the oral GTT? 
Here is where this presentation causes clinical concern. 

The probability for overt diabetes increases with the 
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severity of glucose intolerance and the presence of 
obesity, but it is difficult to individualize. . 

Twenty to 30% of young patients with glucose intol- 
erance will eventually develop fasting hyperglycemia 
when followed up to 12 years. But at least 45% of ab- 
normal OGTT will revert to normal with repetitive test- 
ing. Only 2% of individuals with normal OGTT will 
eventually develop diabetes, overt diabetes, in 5 to 10 
years. Clearly it is possible to select out an "at-risk" 
population. 

In the presentation (and the paper) I find it hard to 
be sure that the diagnosis of diabetes and abnormal 
glucose tolerance testing is not interchanged. There is 
potential damage created by overzealous diagnosis of 
this disease in employment discrimination, insurance 
denial, mental anguish, and possible medical and psy- 
chosocial disability. Labeling the potentially normal 
subject as diabetic is obviously harmful. Since the ther- 
apy of abnormal OGTT is confined to weight reduction 
and exercise, and the advantage of early diagnosis ac- 
crues only in morbid obesity and pregnancy (not a 
problem here), caution must prevail in the interpreta- 
tion of OGTT in gonadal dysgenesis patients. 

DR. HOWARD JONES, JR., Norfolk, Virginia. The in- 
formation that dysgenesis might be associated with 
diminished beta cell function is obviously important in- 
formation. 

But patients with dysgenesis are, from the genetic 
point of view, a very heterogenous group of patients, 
and therefore a geneticist would be interested in going 
back to the geneotype of the patients with this disorder. 


. After all, even patients with Turner's syndrome might 


be genetically heterogenous. Therefore, the obvious 
question: What happens to these various correlations if 
one goes back to the geneotype? 

From a practical point of view this means, what is the 
karyotype/phenotype correlation with respect to glu- 
cose intolerance in this group of patients? 

DR. WILLIAM SPELLACY, Chicago, Illinois. I would 
like to congratulate the authors on this fine paper, 
which adds further data to those already in the litera- 
ture on this unique group of patients. These studies 
suggest two possible mechanisms for carbohydrate in- 
tolerance, namely, environmental or ovarian steroids 
and genetic. I have three questions: 

l. Do the authors have any data on the potential 
reversibility of these findings with low-dosage estrogen 
supplements? It is clear in animal studies that low 
amounts of estrogen will reverse abnormal carbohy- 
drate metabolic findings. 

2. Have any genetic markers of carbohydrate intol- 
erance (that is, HLA typing) been looked. at in these 
patients, and do they relate to the carbohydrate in- 
tolerance? 

3. 1 think there is some concern that two of the 
groups of patients-the borderline and the definite ab- 
normal glucose tolerance types-have insulin curves 
which were very similar. This suggests that there is a 
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peripheral problem rather than a beta-cell one. I am 
wondering if the authors have any data.on the number 
of affinity of insulin receptors in these patients. 

Dr. FRITZ Fucus, New York, New York. In the.an- 
tenatal diagnosis of chromosomal abnormalities we 
sometimes encounter Turner's syndrome in the fetus, 
and one of the problems, then, is how to advise the 


parents whether to go ahead with the pregnancy or | 


not. A child with Turner's syndrome. can expect a rea- 
sonably normal life except for the the problem of abso- 
lute infertility. Now, we would have to add that altered 
carbohydrate metabolism may be another problem. I 
do not think that this may add much to the dilemma of 
the genetic counselor. The infant may develop diabe- 
tes, but we will: not get into the argument about the 
management of the diabetic pregnancy because the 
patients with Turner’s syndrome do not become preg- 
nant. But I would echo Dr. Spellacy in asking the es- 
sayists if they have speculations about the genetic im- 
plication of their findings. "n m 

DR. VAN CAMPENHOUT (Closing). I fully agree with 
: the remarks by Dr. Kase concerning the relationship 
between glucose intolerance and diabetes mellitus. In- 
deed, the discovery of impaired glucose tolerance in 
the absence of symptoms attributable to diabetes mel- 
litus poses problems in both interpretation and man- 
agement. 

‘It has been’ abe that in many people glutose 
tolerance returns to normal spontaneously (this was the 
case in three among the 24 patients followed for more 
than 3 years). While in some there is deterioration to 
gross hyperglycemia with symptoms in others the im- 

: pairment of glucose tolerance changes little over many 
years. In six among our 24 patients the OGTT wors- 
ened significantly. It remains to be shown, however, 
that some of these patients will develop overt diabetes 


and, also, that the chemical diabetes leads to the long- | 


‘term hazards associated with diabetes. 
In this regard, retinal vessels and creatinine clear- 
ance were normal in our patients with chemical diabe- 
tes, but anomalies at these levels are usually seen only 


N 
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' Jate in the evolution of diabetes. Wé intend to examine 


by: electron microscopy if there are changes in the capil- 


lary basement membrane thickness which are claimed 
" to be present in diabetes mellitus even in its early stage. 


. The second important point raised by Dr. Kase in his 


. discussion relates to the definition of an abnormal glu- 


cose tolerance test. We have used the criteria as fol- 
lowed by the USPHS.. i 
Several studies have established more severe criteria 
for statistically abnormal OGTT according to age. For 
young individuals between 20 and 29 years of age, val- 
ues of 222 and 170 mg/100 ml 1 and 2 hours after 


_ glucose ingestion, respectively, were found to repre- 


sent the statistically abnormal plasma glucose levels. 
1t should be pointed out that in our young popula- 
tion of patients with gonadal dysgenesis, with a mean 
age around 23, the mean glucose levels of diabetes 
were 226 mg/100 ml at 1 hour and 201 mg/100 ml at 2 
hours, values which fulfill the most severe criteria for 
chemical diabetes. : i 
To answer Dr. Jones’ most interesting question, the 
blood karyotypes of patients with Turner’s syndrome 
were varied; diabetic subjects were found among pa- 


tients with various mosaics. 


Abnormal OGTT was also observed in four patients 


‘with pure gonadal dysgenesis and normal 46 XX blood 


karyotype. No difference in any of the biochemical 
variables tested was found among these patients. 

Concerning the question raised by Dr. Spellacy, the 
posible untoward or beneficial effect of estrogen sub- 
sitution therapy on the carbohydrate metabolism in 
gonadal dysgenesis cannot be ascertained in the pres- 
ent study. 

On first OGTT there was no statistically significant 
difference in the frequency of chemical diabetes be- 


tween previously treated and untreated patients. On 


follow-up oral glucose testing, all patients were receiv- 
ing hormonal substitution therapy. 

Finally, we did not determine the HLA types in our 
patients. 


Epidemiologic aspects and factors related to survival 
in 384 Registry cases of clear cell adenocarcinoma of 


the vagina and cervix 
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Three hundred and eighty-four cases of clear cell adenocarcinoma of the vagina and cervix 
accessioned into the Registry as of December 31, 1978, have been analyzed. The annual incidence. 
of these tumors has been found to correspond closely to the estimated usage of diethylstilbestrol 
(DES) for pregnancy support in the United States. The annual incidence of the DES-associated 
cases appears to have dropped in the United States in the past 2 years in comparison to 1973 to 
1975. The risk of tumor development appears to be higher in young women exposed to DES early 
in intrauterine life than in those exposed later. The carcinomas are rare before the age of 14 years 
and an irregular peak in the age-incidence curve appears between 17 and 21 years followed by a 
decline. The 5-year survival rate is better for women over the age of 19 years than for younger 
patients, and a higher frequency of the tubulocystic histologic pattern of the tumor is observed in the 
former age group. Oral contraceptive usage did not appear to influence the behavior of the tumor 
and the improved survival in those using this medication appears to be related to greater medical 


surveillance. (Am. J. OBSTET. GYNECOL. 135:876, 1979.) 


IN 1971, A SUDDEN INCREASE in the occurrence of 
clear cell adenocarcinoma of the vagina in women in 
their late teens and early twenties was found to be re- 
lated to the use of diethylstilbestrol (DES) by their 
mothers during pregnancy.! Shortly thereafter a simi- 
lar association was reported for clear cell adenocarci- 
noma of the cervix. At that time an epidemiologic, 
clinical, and pathologic study of these tumors was ini- 


From the Department of Obstetrics and. Gynecology, 
University of Chicago, Pritzker School of Medicine, 
"Chicago, and the Harvard School of Public Health and 
the Department of Pathology, Massachusetts General 
Hospital. Harvard Medical School, Boston. 

Supported in part by Grant CA-20084-03 from the 
National Cancer Institute and the Mothers’ Aid Research 
Fund of the Chicago Lying-In Hospital. 

Presented by invitation at the One Hundred and Second. 
Annual Meeting of the American Gynecological Society, 
Hot Springs, Virginia, May 16-19, 1979. 

Reprint requests: Dr. Arthur L. Herbst, The Registry for 
Research on Hormonal Transplacental Carcinogenesis, 
5841 South Maryland Ave., Chicago, Hlinois 60637. 


*Junior Faculty Clinical Fellow of the American Cancer 
Society. 


876 


tiated through the creation of a special Registry. It has 
sought to accession all cervical and vaginal clear cell 
adenocarcinomas developing in female subjects born 
after 1940 whether or not they were known to have 
been exposed prenatally to DES or the chemically simi- 
lar compounds dienestrol or hexestrol (hereinafter re- 
ferred to collectively as DES). A detailed clinicopatho- 
logic analysis was published of 91 cases in 1972? and of 
154 cases in 1974.* Of cases for which a maternal his- 
tory had been obtained, approximately 65% were as- 
sociated with exposure to DES and an additional 1096 
with an unknown medication for pregnancy treatment; 
in 2596 of the cases there was no indication of maternal 
hormone therapy. Analysis of the maternal records 


with precise data on hormone treatment revealed a | 


wide variation in the dosage, but in all instances the 
women had been treated in the first half of pregnancy." 

In 1977, an analysis of 302 cases? revealed that the 
median age of the DES-exposed patient with carcinoma 
was 19.2 years. Most of the tumors occurred in women 
from 18 to 24 years of age but the youngest patient was 
7 and the oldest 27 years at diagnosis. Data from the 
Registry, correlated with estimates of the number of 
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DES-exposed female subjects in the United States from . l 
available published reports**, suggested that the risk . - 


of clear cell adenocarcinoma developing in an exposed 
female subject through the age of 24 years was in the 
range of 0.14 to 1.4 per thousand. 

Actuarial 5-year survival rates and patterns of tumor 
recurrence.have been recently analyzed in a study 


based on 346 cases. The overall 5-year survival was | 


7896, while the figures for Stage I carcinomas of the 
vagina and cervix were 87% and 91%, respectively. 
The higher survival rates than those usually reported 
for squamous cell carcinomas in the same organs 
reflected in part the high proponon of Stage I cases in 
the clear cell adenocarcinonia series) . > ; 

Vaginal adenosis (the presence of benign columnar 
epithelium or its mucinous products in the vagina) is 
present in almost all cases of clear cell adenocarci- 
noma." However, a transition from vaginal adenosis to 


. adenocarcinoma has not been clearly documented his- 


tologically. Adenosis and related benign epithelial 
changes in the vagina are more common in female sub- 
jects exposed earlier in gestation and in those exposed 
to higher doses of the drugs.® !' 


The current.report, based on 384. cases of clear cell 
adenocarcinoma of the vagina and cervix accessioned — 


into the Registry by December 31, 1978, describes the. 
rate of occurrence of these tumors, their relation to. 
intrauterine DES exposure; ‘and some of the factors 
that affect their behavior. A detailed pathologic analy- 
sis will be the subject of a subsequent report. 


Methods x 

Demographic, clinical, and pathological data on each 
case were recorded on standard forms and entered into 
a confidential computer file. Histologic confirmation of 
the diagnosis by a Registry pathologist was required. 


The demographic data were obtained .from the patient, 
her family, or the mother's obstetrician after permis- ` 
sion was obtained from the reporting physician. Pre-- 


natal records, pharmacy prescriptions, and hospital 
records were examined when they were available. Clin- 
ical data were obtained from. the patient's physician 
and the results of follow-up examination were re- 


quested annually. Survival was calculated by standard - 


life-table methods. 


Incidence rates and risks. He iretdenée rates of 


DES- related clear cell, adenocarcinoma were calculated 


utilizing as denominators the population of, white, . 
United States resident female subjects born in this 


country from, 1948 to 1961. These denominators are 
based on the numbers of annual births registered in 
each year as well as on the 1950, 1960, and 1970 census 


estimates of the number of white, native-born resident i 
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NUMBER. OF CASES 





2 1960! 1963 1966 1967 1969 1971 i973 1975 "977 


YEAR OF DIAGNOSIS. 


. Fig. 1L Occurrence of DES-related tumors by year of di- 
agnosis. 


Table I. Maternal drug-exposure histories 





_ Exposure 
_  DES-type hormone . . 918 
..  Non-DES-type hormone 9 
Medication for high- -risk pregnancy 34 
- Negative history. . , ` I1 
; ; l 347 
' History unavailable _37 
Total l 384 


female subjects at each year of age. The numerators 
were the number of DES-exposed cases of clear cell 
adenocarcinoma diagnosed each year in white resident 


' female subjects until December 31; 1976. This closing 


date was chosen because cases diagnosed in 1977 and 
1978 are still being accessioned. The birth cohort of 
1948 was the oldest group, to be included since it is the 
first year for which the number of cases in the Registry 


É (eight i is appreciably higher than that for any previous 


one (two or less). The birth cohort of 1961 was the last 


. to be included because only four cases in the Registry 


have occurred in exposed female subjects born in 1962 


or later. Incidence rates for each year of.age were esti- 
. mated by summing all cases occurring at that age and 


relating them to the appropriate population de- 
nominators. For example, the birth cohort of 1948 con: 
tributes.to every age-specific rate through age 28, i.e; 
to 1976, while the birth cohort of 1955 contributes only 
through age 21. The incidence rates of clear cell ade- 


; nocaicinonia for ages at diagnosis from 7 to 28 years 


were calculated. The risk (cumulative incidence) of de- 
velopIng clear cell adenocarcinoma is the pr obability 
that it will develop in an exposed individual at any time 
from birth to a specified age. The risks. for each birth 
cohort ‘of "1948 to 1950, 1951 to 1953, 1954 to 1956, 
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Fig. 2. Incidence of clear cell adenocarcinoma by age at diag- 
nosis among native-born, white, resident female subjects. 
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Fig. 3. Cumulative risk for development of clear cell adeno- 
carcinoma by birth cohort. 


1957 to ; 1959, and 1960 to 1961 were determined. The 
methods of calculating the risk were described previ- 
ously.’ . 

Estimates of DES exposure. The size of the DES- 
exposed female population is unknown, but the rela- 
tive degree of exposure from cohort to cohort can be 
estimated on the basis of the sales of 25 mg tablets of 
DES by one pharmaceutical firm in the United States 
from 1947 to 1960. Such usé of these data assumes that 
during that period the firm had a fairly constant share 
of the DES market, that 25 mg tablets were ‘used 
primarily for pregnancy support, and that the average 
number of tablets utilized per pregnancy did not vary 
greatly. An "exposure index" (EI) was calculated for 
each cohort; this is the number of 25 mg tablets sold 
each year divided by the number of live births in a 

_ subsequent year. This EI was compared to the cumula- 
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tive incidence (risk) of carcinoma by birth cohort to 
evaluate the relation of changes in occurrence of clear 
cell adenocarcinoma to DES sales. 

Maternal DES therapy. The time in pregnancy when 
DES was started, the highest daily dose, the total close 
in the first 20 weeks, and the total dose in the entire 
pregnancy were analyzed using those DES-associated 
cases for which the pertinent information was available. 
Precision of the data was also recorded. For example, 
in some cases information regarding the time of initia- 
tion of therapy was the exact day while in others it was 
only the week or month. Separate analyses were per- 
formed for all DES cases and then only for those with 
precise information available. The DES information 
was related to age at diagnosis, tumor stage and his- 
tologic type, tumor location in the genital tract, and 
survival. E 

The DES-exposure patterns of the Registry cases 
were compared with those of the general population of 
exposed female’ subjects, almost none of whom has 
cancer. The time DES was begun by the mothers of the 
patients in the Registry was contrasted with the timé of 
initiation of therapy as recorded in 1,418 maternal 
hormone histories available from review of physician 
records from the National Cooperative Diethylstilbes- 
trol Adenosis (DESAD) Project.* It is assumed that the 
DESAD population represents a reasonable estimate of 
DES prescribing patterns in the United States, sincé the 
collaborating centers are widely separated in the 
United States (Massachusetts, Minnesota, Wiscorisin, 
Texas, and California). The data obtained from the 
record reviews are considered the most representative 
information.! 

Factors affecting survival. The patients" ages at 
diagnosis, the predominant histologic pattern of the 
tumor, oral contraceptive usage, and the occurrence of 
pregnancy at the time of diagnosis were evaluated to 
determine their relation, if any, to the behavior of the 
carcinoma and patient survival. 


Results 


Summary of maternal histories. Table I summa- 
rizes the maternal dr ug histories for the 384 cases. In 
6196 of the cases for which a history was available the . 


*We have obtained permission to use the data from the 
National DESAD Project which is supported by grants from 
the National Cancer Institute (CN-45122, CN-45124, .and 
CN-45127). The principal investigators for the DESAD Proj- 
ect are: Ann B. Barnes, M.D., and Stanley EF. Robboy, M.D., 
Massachusetts General Hospital, Boston, Massachusetts; 
Raymond Kaufman, M.D., Baylor College of Medicine, Hous- 
ton, Texas; Duane E. Townsend, M.D., University of South- 
ern California, Los Angeles, California; Jerome Gundersen, 
M.D., Gundersen Clinic Ltd., LaCrosse, Wisconsin; and Ken- 
neth L. Noller, M.D., and Leonard T. Kurland, M.D., Mayo 
Clinic, Rochester, Minnesota. 
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Table II. Comparison of DES sales by EI and risk of clear cell adenocarcinoma by birth cohort 





Sales year 


2.9 





Relative index* 


1947-1949 0.59 (0.40) 1948-1950 i (0.27) 
1950-1952 1.48 (1.00) 1951-1953 10.8 (1.00) 
1953-1955 E31 (0.89) 1954-1956 7.8 (0.72) 
1956-1958 1.02 (0.69) 1957-1959 6.1t (0.56) 
1959-1960 0.71 (0.48) 1060-1961 4.64 (0.42) 





*Sales years 1950 to 1952 and birth years 1951 to 1953 were assigned a value of 1.00 for comparison with other years. 


+Cases per million population through age 20. 
Estimated in part. 


mother received DES. Approximately one tenth of the 
mothers were treated for a high-risk pregnancy with an 
unknown medication, and in about one quarter of the 
cases there was no evidence of maternal hormone us- 
age. Of the nine cases exposed to non—DES-type hor- 
mones progesterone was recorded in seven and ste- 
roidal estrogens in two. 

Number of cases diagnosed each year. Fig. 1 shows 
that number of DES-exposed cases diagnosed each 
year from 1961 to 1977. Although many cases are ac- 
cessioned into the Registry promptly after diagnosis, in 
others there is a lag of several years. We have deter- 
mined that case accessions are approximately 80% 
complete by 2 years after diagnosis so that additional 
cases will undoubtedly be added to those for 1976 and 
a greater number to those entered for 1977. 

Incidence rates and risks. Incidence rates according 
to age at diagnosis were calculated on the basis of 171 
DES-positive cases that developed in white women in 
the United States through age 26 (Fig. 2). Only two 
older patients, who were 28 and 29 years of age at 
diagnosis, have been identified thus far. Ninety-five 
percent of the tumors were diagnosed in DES-exposed 
patients aged 14 years or older. The median age is 18.9 
years. The age-incidence curve (Fig. 2) rises sharply 
after age 14 to an irregular plateau which extends from 
the ages of 17 to 21 years. The rates decline rapidly 
thereafter although the shape of the curve in the mid- 
dle and late twenties is uncertain due to the few num- 
ber of observations currently available. There is a sug- 
gestion that the disease continues to occur with at least 
a moderate incidence through the midtwenties. 

Fig. 3 shows the risk of development of DES-related 
clear cell adenocarcinoma according to age for each 
birth cohort. The risk has been lowest for female sub- 
jects born in 1948 to 1950 and highest for those born in 
1951 to 1953, having declined progressively in the 
more recent birth cohorts. The data are few for the 
1960 to 1961 cohort since these individuals had only 
reached the age of 15 to 16 years by 1976. However, it 
does appear that this cohort will have a low risk. 

Table II displays the relationship between the DES 
‘EI and the risk of clear cell adenocarcinoma through 


Table III. Time of starting DES for patients with 
carcinoma compared to external control group 
(National DESAD study) 









Carcinoma External control Relative 
Time (wk.) cases (%) | group(DESAD)(%) | incidence 


1-4 3H 1.3 2.2 
5-6 14.3 4.3 3.1 
7-8 30.6 15.2 1.8 
9-12 33.7 30.7 1.0 
13-16 16.3 18.7 0.8 
17+ 2.0 29.8 0.1 
Total 100.0 100.0 
No. of subjects 98 1,418 





the age of 20 for each birth cohort. There isa very close 
correspondence between a birth cohort's risk of clear 
cell adenocarcinoma and its estimated exposure to 
DES. There appears to have been considerable usage 
of DES in the early 1960s though less than in the 1950s. 
The risk of carcinoma was related to the EI for each of 
the 14 birth cohorts of 1948 to 1961 and this resulted in 
a correlation coefficient of 0.84 (p — 0.004). 

Maternal DES therapy. Varying amounts of detail 
regarding the patterns of maternal hormone ingestion 
were available for the 213 positive cases. Total dosages 
throughout pregnancy ranged from 131 to 21,400 mg 
and the highest daily dosages varied from 1 to 300 mg. 
However, the various clinical and pathologic factors 
examined had no direct relationship with maternal 
DES dosage. Also no relation was demonstrated. be- 
tween the location of the tumor in the vagina or cervix 
and the time in pregnancy when DES was begun, but 
the precise day of initiation of therapy was known in 
only three of the cases of Stage I cervical carcinoma. It 
is of interest that one of these tumors occurred in a 
patient whose mother's record showed that DES was 
ingested only on day 224 of the pregnancy. 

Table III indicates the percentage distribution of the 
various times of initiation of DES for 98 Registry cases 
and 1,418 external control subjects from the DESAD 
study. To contrast the experience of the cancer cases 
with that in the external control group the relative in- 
cidence (risk) for each period was calculated by divjd- 
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Fig. 4. Actuarial 5-year survival rate by age. 


ing the percentage distribution of the cancer cases by 
that of the DESAD cases and setting this ratio (risk) 
equal to unity for weeks 9 to 12 to compare with the 
other groups. There is a strong inverse association be- 
tween the relative risk of developing cancer and the 
time of first exposure. The greatest risk occurs among 
female subjects whose exposure in utero was early in 
pregnancy. The risk declines to a very small value for 
those whose exposure began in week 17 or later. Simi- 
lar results were obtained when the data from each of 
the DESAD centers were separately compared to the 
Registry cases. Overall, the mothers of the cancer pa- 
tients had an earlier median week of initiating DES 
treatment than the DESAD mothers (9.2 versus 12.8; 
p < 0.00001). 

Factors affecting survival. Fig. 4 shows the 5-year 
actuarial survival rate of the patients grouped accord- 
ing to age at diagnosis (=15, 16 to 18 , and 219 years) 
with results of 71% (SE = 6.0%), 78% (SE = 4.5%), 
and 83% (SE = 3.3%), respectively. The differences 
between the survival of patients aged 15 years and 
younger and those 19 years and older is statistically 
significant (p < 0.05). 

Since the stage of the tumor is an important factor in 
survival,’ the distribution of the stages of the tumors in 
the three age groups was analyzed (Table IV). Similar 
proportions of low- and high-stage tumors were found 
in the three groups. 

The predominant histologic patterns of the tumors 
(tubulo-cystic [Fig. 5], papillary [Fig. 6] solid [Fig. 7] or 
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Fig. 5. Clear cell adenocarcinoma, solid pattern. The clear 
cytoplasm is due to dissolution of glycogen during tissue pro- 
cessing. (Hematoxylin and eosin. Original magnification 
x 300.) 


Table IV. Stage of tumor by age at diagnosis 


59 5 








Age at 


diagnosis Total (%) 





0-15 56 0 100 (N = 63) 
16-18 48 38 11 3 100 (N = 97) 
19+ 65 28 6 l 100 (N = 217) 





a combination of these) were evaluated for 360 cases. 
The 5-year survival rate for patients with the tubulo- 
cystic pattern was 88% (SE = 3.2%) (Fig. 8) compared 
to 73 percent (SE = 3.7%) for those with a papillary, 
solid, or combination pattern (p < 0.005). To evaluate 
whether different patterns of tumor might be related 
to differences in survival among the patients in the 
various age groups, the distribution of the predomi- 
nant histologic pattern in each age group was analyzed 
(Table V). The oldest group of patients (=19 years) 
had a much higher proportion with the tubulocystic 
pattern (63%) while the youngest group (=15 years) 
had mainly a papillary, solid, or combination pattern 
(84%). The 16- to 18-year-old group had an inter- 
mediate distribution with 43% of tumors being in the 
tubulocystic category. 
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Fig. 6. Clear cell adenocarcinoma, papillary pattern. Cross 
sections of the papillae can be seen within the cyst lumens, 
(Hematoxylin and eosin. x 50.) 


Oral contraceptive use and pregnancy correlated 
with survival. An oral contraceptive history was avail- 
able for 339 cases. A total of 46 patients who had used 
oral contraceptives but were not using them at the time 
of diagnosis were excluded from this analysis. The 
5-year survival rate of current users was somewhat 
higher than that for never-users (90% versus 80%, re- 
spectively, p = 0.07) (Table VI) Further evaluation 
showed a higher proportion of Stage I cases among the 
current users than among the never-users (73% versus 
53%). This higher proportion of lower-stage cases 
could account for the improved survival among the 
users. To evaluate whether stage rather than oral con- 
traceptive usage was a relevant factor, the 5-year survi- 
val rate of users and never-users with Stage I tumors 
was compared and found to be similar (Table VI). Fi- 
nally, 39% of oral contraceptive users had tumors de- 
tected at routine screening examinations in comparison 
to 14% of the never-users. Thus, medical surveillance 
appears to have led to a higher proportion of low-stage 
tumors being diagnosed among the oral contraceptive 





Fig. 7. Clear cell adenocarcinoma, tubulocystic pattern. Tu- 
bules and cysts are lined by “hobnail” cells with bulbous nuclei 
that. protrude beyond the apparent cytoplasmic limit of the 
cell. (Hematoxylin and eosin. Original magnification x 180.) 
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Fig. 8. Actuarial 5-year survival rate by predominant his- 
tologic type. 
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Table V. Distribution of predominant histologic pettern by age at diagnosis 





Age at diagnosis 


Tubulocystic (56) Papillary (96) Solid (96) Combination (96) 
16 21 45 18 





Total (96) 


0-15 100 (N = 56) 
16-18 43 18 27 12 100 (N = 91) 
194- 63 10 29 5 100 (N = 213) 








5-year survival rate 


80 (SE = 3.2%) 


Current users (%) (N = 71) 


90 (SE = 4.5%) 


Stage I 53 73 
5-year survival for Stage I 92 (SE = 2.9%) 95 (SE = 3.6%) 
Discovered during routine examination 14 39 





users and this has resulted in improved patient surv val 
rates. 

Eighteen patients aged 17 to 26 were pregnant at the 
time of diagnosis. Their 5-year survival rate was &7% 
(SE = 8.6%), which is not significantly different from 
that noted for all the Registry cases. 


Comment 

The data presented provide further insight into the 
relationship between intrauterine DES exposure and 
the development of clear cell adenocarcinoma of the 
vagina and cervix. The annual occurrence of DES- 


associated clear cell carcinomas in the United States 


appears to have reached a peak in the early and mic dle 
1970s and a decline may be occurring in the late 1970s 
(Fig. 1). Although accessions for the years 1976 to 1977 
are incomplete, current estimates are that cases acces- 
sioned for 1976 are about 80% complete. A larger in- 
crement in case accessions for 1976 to 1977 woulc be 


. needed to result in the levels of 1973 to 1975. The peak 


usage of DES appears to have been in 1951 to 1953 
(Table III) and most of the risk to the DES-expcsed 
female subject has occurred by age 24 (Fig. 2). How- 
ever, cases occurring in older women, as the exposed 
population ages, may be reflected in an increase in the 
incidence figures in the future. Based on the facts ‘hat 
the age-incidence curve sustains a major peak through 
age 21 and that the EI (Table III) shows appreciable 
usage of DES for pregnancy support in the early 1950s, 
it is likely that DES-related clear cell adenocarcinomas 
will continue to occur in the United States well into the 
1980s. However, this will be at a diminished rate in 
comparison to the 1970s, unless a second age-incidence 
peak develops. 

The comparison of the risk of clear cell adenoc: rci- 
noma for each birth cohort (Tabel III) parallels closely 
the estimate of DES usage from the sales data of one 


manufacturer. A correspondence between the Regis- 
try's data and these sales figures had been previously 
noted? and the current estimates showing a strong cor- 
relation through 1961 further support the existence of 
an association. It appears that the Registry has acces- 
sioned a relatively constant proportion of the cases of 
DES-associated clear cell adenocarcinoma within the 
United States although the possibility of a greater de- 
gree of underreporting in recent years leading to a 
drop in case accessions remains a possibility. 

The limited amount of precise information on ma- 
ternal DES dosages and duration of treatment ham- 
pered the effort to evaluate the relation of maternal 
drug therapy to the occurrence and location of clear 
cell adenocarcinoma. In reviewing the maternal his- 
tories of the Registry cases it appears that the most 
accurate information is available for the day in preg- 
nancy the mothers began DES. The median time of 
initiation of DES treatment during pregnancy showed 
it to be much earlier (9.2 weeks) than that of a broad- 
based sample of DES-ex posed female subjects without 
cancer (19.8 weeks). However, an increased incidence 
of adenosis and other benign epithelial changes in the 
vagina is also correlated inversely with the time of start 
of DES treatment.* !' Patients with carcinoma also 
have a higher incidence of adenosis than the general 
DES-exposed population.?-* !' Thus, the time of initi- 
ation of DES treatment may be nonspecifically related 
to the development of the carcinoma insofar as a simi- 
lar relationship exists for the DES-associated, non- 
malignant genital changes. However, the current data 
suggest the risk of clear cell adenocarcinoma of the 
vagina and cervix varies inversely with the time DES is 
started (Table III). Thus, it may be prudent to examine 
more frequently DES-exposed female subjects whose 
mothers initiated treatment early in pregnancy. For 
individuals with such a history as well as marked epi- 
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thelial vaginal-cervical alterations, follow-up evaluation 
every 6 months seems reasonable,“ 

Previous analyses of Registry cases have indicated 
that clear cell adenocarcinoma of the vagina and cervix 
is rare among DES-expased female subjects and is es- 

. timated to occur in 0.14 to 1.4 per thousand through 
the age of 24 years.? The current data from the Regis- 
try are consistent with these estimates of risk as are the 
data from the national DESAD study.!! The youngest 
patient whose case is accessioned.in the Registry was 7 
years of age at the time of diagnosis, as previously re- 
ported,* + while the oldest is now 29 years. 

The shape of the age-incidence curve (Fig. 2) shows a 
broad, irregular plateau for ages 17’ to, 21, which is 
slightly different from the sharp peak at age 19 years 
previously reported*; however, the median age is quite 
similar (18.9 versus 19.2 years). The age-incidence 
curve is unstable beyond, the age of 24 since so few 
exposed female subjects had reached that age by 1976, 
and the the apparent rise in the curve at the ages of 24 
‘to 26 years cannot be assumed to indicate-an increased 
risk for those ages. The incidence of the tumor among 
older DES-exposed subjects will only be known within 
the next few decades. However, the possibility of a sec- 
ond peak must be considered since clear cell adenocar- 
cinoma of the vagina and cervix was predominantly a 
disease of older women in the pre-DES era.'™ !5 

Patients 15 years of age and younger appear to have 
more aggressive carcinomas than those 19 years of age 
and older. Although the stage of the tumor is closely 
related to the prognosis,® the better 5-year survival of 
the older patients correlates with a higher frequency of 
a predominant tubulocystic pattern of the tumor which 
is associated with a more favorable prognosis than 
otner patter ns. 
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The fact that a patient with clear cell adenocarci- 
noma is pregnant does not appear tó affect prognosis, 
but data are available for only 18 such cases. Patients 
with clear cell adenocarcinoma who were using oral 
contraceptives at the time of diagnosis have a better 
5-year survival than never-users of oral-contraceptives. 
The difference appears to be explained by the fact that 
the oral contraceptive users had more medical surveil- 
lance which resulted in detection of their tumors at an 
early and more favorable stage. However, these data do 
not exclude the possibility that oral contraceptives 
could also have retarded the growth of the tumors. 
There is no evidence that use of oral contraceptives 
affects the curability of the tumor, since the current 
users and never-users with Stage I tumors had compa- 
rable survival rates. The data do not allow any conclu- 
sions about the effect, if any, of oral contraceptive 
usage on the risk of development of clear cell adeno- 
carcinoma. 


In addition to.clear cell adenocarcinomas in female 
subjects born in 1940 or later, with or without a history 
of maternal hormone medication, the Registry now ac- 
cessions all cases of genital tract cancer that develop in 
female subjects exposed prenatally to any type of exog- 
enous hormone. Inquiries should be addressed to: Reg- 
istry for Research on Hormonal Transplacental Car- 
cinogenesis, 5841 South Maryland Ave., Chicago, Il- 
linois 60637, Analysis of pathologic specimens is done 
under the direction of Robert E. Scully, M.D., tn the 
Department of Pathology, Massachusetts General Hos- 
pital, Boston, Massachusetts 02114. 


We are very grateful to Ms. Diane Anderson of the 
Registry at the University of Chicago and Ms. Diane 
Mundt of the Harvard School of Public Health for 
their technical assistance. 





REFERENCES 


I Herbst, A. L., Ulfelder, H 
Engl. J. Med. 284:878, 1971. 

2. Noller, K. L., Decker, D. G., Lanier, A. P., et al.: Mayo 

- Clin. Proc. 47: 629, 1972. 

3. Herbst, A. L., Kurman, R. J., Scully, R. E., and Poskanzer, 
D. C: N. Engl. J. Med. 287:1259, 1972. 

4. Herbst, A. L., Robboy, S. J., Scully, R. E., and Poskanzer, 
D. C.: AM. J. OBSTET. GYNECOL. 119:713, 1974. ` 

5. Herbst, A. L., Cole, P., Colton, T., Robboy, S. J., and 
Scully, R, E.: Am. J. OBSTET. GvNEcoL. 128:43, 1977. 

6. Heinonen, O. P.: Cancer 31:573, 1973.. 

7. Lanier, A. P., Noller, K. L., Decker, D. G., et al.: Mayo 
Clin, Proc. 48: 793, 1973. ' 

8. Herbst, A. L., Poskanzer, D. C., Robboy, S. J., Friedlan- 
der, L., and Scully, R. E.: N. Engl.-J. Med. 292:334, 1975. 

9. Herbst, A. L., Norusis, M. J., Rosenow, P. J., Welch, 
W. R., and Scully, R. E: Gynceól: Oncol. 7:111, 1979. 


., and Poskanzer, D. C: N. 


10. Robboy, S. J., Scully, R. E., and Herbst, A. L.: J. Reprod. 
Med. 15:309, 1979. 

1l. Robboy, S. J., Kaufman, R. H., Prat, J., Welch, W. E., 
Gaffey, T., Scully, R. E., Richart, R., Fenoglio, C. M., 
Virata, R., and Tilley, B. C.: Obstet. Gynecol. 53:309, 
1979. 

12. O'Brien, P. C., Noller, K. L., Robboy, S. J., Barnes, A. B., 
Kaufman, R. H., Tilley, B. C., and Townsend, D. E.: 
Obstet. Gynecol. 53:300, 1979. 

13. Sonek, M., Bibbo, M., and Wied, G. L.: J. Reprod. Med. 
16:65, 1976. 

14. Anderson, B., Watring, W. G., Edinger D. D., Jr., Small, 
E. C., Netland, A. T., and Safaii, : Obstet. Gynecol. 
53:293, 1979. - 

15. Way, S.: Br. J. Obstet. Gynaecol. 55:739, 1948. 

16. Hameed, K.: Am J. OBSTET. GvNEcor. 101:954, 1968. 


‘Institute~funded cooperative. project, 


* B84 Herbst et al. 


Discussion 

DR. JOHN Li Lewis, JR, New York, New York. 
Dr. Herbst has succinctly summarized for us this morn- 
ing the current status of the findings of the Registry for 
Research on Hormonal Transplacental Carcinogenesis, 


‘In addition, he has correlated the findings of the Regis- 


try with those of the DESAD project, a National Cancer 
the ‘goal. of 
which is the evaluation and follow-up of the offspring 


of women who used DES and other related nonste- - 


roidal estrogens during pregnancy. 
I think it is appropriate to begin by congratulating ` 


the essayist and all of the others responsible for making 


the original: observation that clear cell adenocarci- 
nomas were being found in young women and then 
establishing the increased incidence of the maternal 
use of DES or related compounds during that preg- 


nancy. It would take-all of my allotted time to name all 


of the other investigators from the Massachusetts Gen- 


eral Hospital as well as:the other calloborators in the, 


DESAD project at the Mayo Clinic (with the Gunderson 
Clinic), Baylor School of Medicine, and University of 
Southern California/Los Angeles County School of 
Medicine. However, it would be inappropriate not to 
acknowledge the significant contribution of Howard 
Ulfelder to this development. — - 

The significant contribution these wor kers ` have 
made is to give us information on not only the associ- 
ated cancers but also the natural history of the benign 
vaginal and cervical changes associated with the mater- 
nal use of DES during pregnancy. 

' Iam sure that I was not alone in the early 1970s with 


my uncertainties about what to do with young girls ' 


whose anxious and.guilty mothers brought them 'for 
evaluation because they had received DES. To illustrate 
the anxiety all of us had I shall use a drawing made by a 
9-year-old girl waiting to be seen in my office in 1973. 
She had drawn on the back of a sheet of directions to 
our center, and I thought the fear she showed when 
facing this monster—who was me—was quie well il- 
lustrated. . 

'But this drawing c can be looked at in another way. 
For many of us the possibility that in utero exposure to 


: , DES was going to lead to an epidemic of vaginal and 


cervical cancers gave us the same feeling of fright. 

We owe to Dr. Herbst, his Registry collaborators, and 
the DESAD investigators great credit for giving us an 
ever-increasing body of knowledge in regard to this. 
matter. 

Most of what Dr. Herbst has presented this morning 
is not new. However, ] am grateful that he chose to 
work the new material into what is already known or 


- published for it gives us a more complete picture. 


There are several points I would like to re-em- 
phasize: 

1. The Registry data continue to reassure us that the 
incidence of clear cell cancer of the vagina and cervix is: 
low and apparently not increasing. The estimate of a 
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range of 1 in 700 to 1 in 7,000 cancers in DES-exposed 
female subjects seems solid, and this is obviously lower 
than our previous fears would have led us to predict. 
The shoulder on the age-related incidence curve after 
the age of 24 is of concern but caution in interpreting 


this is necessary because of the small number of women, 


in this age cohort. 

2. The association of incidence of cancers by year 
with documented sales of 25 mg tablets of DES by 
one company is careful corroboration of previous es- 
timates. 

3. The results on the use of oral contraceptives are 


. fascinating and give evidence of the importance of the 


findings of this type of collaborative research. And I 


say "collaborative" for the success of the Registry is due 
not only to the work of the Registry investigators but 


also to the cooperation of all of us who have reported to ` 


the Registry the cases which form the base for the per 
tient studies. 


Rathér than simply report that users of oral con- 


traceptives have a better sürvival rate than nonusers, 
thus possibly leading to the erroneous use of oral con- 
traceptives in DES-exposed women, Dr. Herbst has 
gone further and shown that the difference is due to 
the fact that a disproportionately high percentage of 
these oral contraceptive users had Stage I disease, a 
finding apparently attributable to their having the dis- 
ease discovered at the time of a routine gynecologic 
examination. : 

One of the most interesting findings of this presen- 
tation relates to the importance of age and histologic 
pattern of the tumor on survival rates. It is clear that 
patients whose tumors are of a tubulocystic pattern 
have a better survival rate than those with a papillary or 
solid pattern, or a mixture of any of these. 

Similarly, patients aged less than 15 years have a 
significantly lower survival rate than those older than 
19. However, again careful study indicates that the dif- 
ference is due to tbe fact that the older patients are 
more likely to have tumors of the tubulocystic pattern. 

In closing, I would like to ask two questions—one 
related to treatment and one related to etiology. 

1. Is there any evidence from studying survival rates 
based on histologic patterns that would allow you to 
help us select surgery or radiation therapy in Stage I or 
Stage II patients? 

2. The second question isa little more complex and is 
based on a confusing finding in patients we have 
treated for clear cell carcinoma of the vagina and cer- 
vix! Since 1967, 29 such patients have been treated on 
the Gynecologic Service of the MSCCC. Of these 22 we 
could elicit a positive history of DES exposure in only 
10, an equivocal history in two, and a specifically nega- 
tive history in-10. Our history rate of 45% and yours of 


25% lead to my question: What is your evidence that. 


DES acts as a carcinogen (as suggested by the new name 
of the Registry) or as an incomplete carcinogen as you 


have previously stated? Why is it not more likely that a 
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different and unknown carcinogen or carcinogens are 
active with higher attack rates in the tissues changed by 
the teratogenic effects of in utero exposure to DES? 

The different distribution of histologic patterns in 
the very young and the other patients, who presumably 
have different incidence rates of sexual activity, might 
suggest more than one carcinogen. - 

DR.. HOWARD ULFELDER, Boston, .Massach usetts. 1 
would like to place further emphasis on something Dr: 
Herbst has stressed in his presentation. This is the cru- 
cial role played by the Bug in the acquisition of this 
knowledge. 

I remember well our discussion: when the original 
study was about to be published. Of first concern was 
the necessity to inform and instruct the media in a 
manner which would léad to accurate presentation of 


‘ the facts with a minimum of sensationalism. 


And next was the need for confirmation and much 


more data, which led us at orice to propose the Regis 
try. Not just a simple numbers Registry, mind you, but. 


a careful roster of tlie cases, wherever: seen, with 
painstaking seeking out and recording of details both 
clinical and morphologic. With funding from the 
American Cancer Society and the National Cancer In- 


stitute, and generous contributions of time and effort. 


from Herbst and.Scully, who reviewed all the material, 
now, just 8 years later, we are presented this wealth of 
information. B 

The recent áccretion of a few cases exposed only to 
steroid hormones is intriguing but fades into insig- 
nificance when compared with the hundred or so cases 
where no hormone exposure can be established and in 
the light of the rarity of this lesion in the past. I remind 
you that the truly unique features of our original cases 
were that the patients presented as adolescents with 
primary adenocarcinoma in the vágina and the finding 
of associated benign anomalies in almost every in- 
stance. 

At the meeting of this Society in 1973, I examined 
the puzzle presented by the identification of cases with 


a-history of no fetal exposure. It was notable that this : 
group was heavily weighted with lesions primary in the ` 


cervix, quite the reverse of the situation in cases with 
known fetal exposure. , 

If this curious reversal has penistaad in the current 
much- -expanded series, it will lend support to.the pre- 
sumption that clear cell adenocarcinoma of the vagina 


is mainly an induced lesion superimposed on a back- , 


ground of sporadic spontáneous cases, usually primary 
in the cervix where columnar epithelium of müllerian 
origin is endemic, 

Most of what we know today about the DES disorders 
we owe to this laudable endeavor. We look to the future 
with great expectations for there is still much to be 
learned. 

Dr. HowAnRD W. JONES, JR. Norfolk, Virginia. I 
have an extraordinarily helpful illustration that shows 


.the time in weeks at the beginning of the exposure in 


' 
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relation to the relative risk. It is interesting, however, to 
note that from weeks I-to 4 and even later there is no 


such thing. as a female genital tract. Therefore, the - 


question arises as to whether it might not be the time 
the DES is discontinued rather than when it is x 
that might be the critical point. 

Are such data available in the Registry? A more pre- 
cise correlation with the embryology of the müllerian 
might be of great interest. , 

Furthermore, it is necessary from an embryologic 
standpoint to inquire if we are referring to weeks from 
conception or weeks from the last menstrual period? 

Dn. SEYMOUR L. ROMNEY, New York, New York. 
Can ‘we assume that all the patients reported to the 
Registry were asymptomatic? In the case findings, were 
they the result of the publicity about DES or the result 
of cytologic screening? 

In terms of the use of DES during pregnancy, can we 
assume that there were increasing, progressive doses? 


F Finally, do you have any information on dosages and 


dose response? 

Dr.. HERBST (Closing). With regard to Dr. Lewis’ 
question regarding treatment selection, we have just. 
uncovered the correlation of the change in survival 
with histologic pattern. We do not know if knowledge 


‘of the predominant histologic pattern would allow one 


to select radiation or surgery. 

In regard to the cases with a negative maternal his- 

tory, I would like to poirit out that in the initial paper 
we published in 1971 (Reference 1), there was one 
negative case. Furthermore, in that paper we pointed 
out that there were factors other than DES that appear 
to be responsible for the appearance of the tumor. 
These factors were unknown then as they are now. We 
record the maternal history as positive when we have 
evidence of maternal hormone therapy. We cannot be 
certain that all the negative cases are truly negative and 
I believe it is likely that some of these penye cases 
were exposed. 
' In addition, .as we have noted in prior publications 
and as emphasized today by Dr Ulfelder, these cases 
rarely occur spontaneously although they are more 
frequent in the cervix than in the vagina. 

In. regard to the name of the Registry and car- 
cinogenesis, we could spend a. long time’ talking about 
carcinogens, mutagens, and teratogens and I do not 
believe I have that amount of time allotted to me. I will 
simply say that we are using the name “Registry for 
Research on Hormonal Transplacental Carcinogen- 
esis” to iridicate we are interested in the study of genital 


: cancers that are associated with maternal hormone 


therapy. 

With regard to Dr. doxes question, the data we pre- 
sented are based on the last menstrual period, which is 
the same as the data that are used in the DESAD study. 
We do have some data on the time treatment was 


. stopped, but the data are not as accurate or as complete 


as the information on the day DES was started. 
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We have some information on dosage but not 
enough to obtain a good quantitative comparison. I 
_ hope to be able to do further analyses on dosage in the 
future if we get more accurate data. But doctors’ rec- 
ords from 15 to 20 years ago are not accurate. The data 
we presented today were for cases with the doctor's 
record available that specified the last menstrual period 
and the specific date the mother started the drug. 
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I hope this also answers Dr. Romney's question on 
dosage. E 

In regard to the oral conterceptive users, some of 
them were asymptomatic and some of them did have 
tumors discovered by cytology. There is a high pro- 
portion of Stage I tumors and some of them were 
symptomatic. I think there were more Stage I tumars 
because the patients were examined more frequently. 
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Changes in amniotic fluid glucose, 
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Amniotic fluid glücose, BOH butyrate, glycerol, and lactate concentrations Were measured in 75 
samples collected in the third trimester of pregnancy from 50 diabetic patients, all but four of whom 
required insulin. Increases in maternal fasting plasma sugar were accorhpanied by corresponding 
increases in amniotic fluid glucose and on occasion increases in aniniotic fluid BOH butyrate. These 
data correspond to previous reports of placental glucose transfet and in addition, provide Statistically 
significant evidence of placental BOH butyraté transfer since the hyperglycemic, hyperinsulinemic 
fetus of a diabetic mother would be a poor primary source for ketogenesis. Relatively poor 
correlation of elevated fluid levels of tHese solutes to fetal outcome probably reflects a low incidence 
of maternal hyperglycemia, ketoacidosis, and over-all reduced neonatal morbidity-mortality rates in 
this group of metabolically well- controlled, predominantly insulin-tequiring diabetic patients managed 
in a regional high-risk perinatal center. (AM. J. OBSTET. GYNECOL. 135:887, 1979. ) 


PROPER METABOLIC control of diabetic pregnancy 


'results in maternal blood sugar in the euglycemic 


range,' thus preventing increases in plasma ketoacids 
and glycerol that accompany hyperglycemia in this dis- 
eased state. Clinical evidence for proper levels of these 
solutes is usually obtained by periodic blood sugar mea- 
surements and/or determination of urine suger and 
ketone bodies. It is common in the routine manage- 
ment of the insulin-requiring diabetic pregriancy to 
perform an amniocentesis late in the third trimester for 
purposes of assessirig fetal maturity. It was felt that 
perhaps determination of amniotic fluid levels of glu- 


. cose, glycerol, ketodcids, and lactate could also be help- 


ful in the clinical assessment of the diabetic pregnancy. 
For example, if elevation of these solutes in maternal 
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circulation is an indication of poor metabolic control or 
improper management of the diabetic pregnancy and . 
if these solutes cross the placenta in significant quan- 
tities to the fetus, it is reasonable to expect that amni- 
otic fluid levels of these compounds might provide an 
indication of maternal metabolic status in this coridi- 
tion. Except for glucose, there are alinost no data on 
amniotic fluid accumulation of these metabolically sig- 
nificant compounds in diabetic pregnancy. If these 
solutes cross to the fetus and get into amniotic fluid in 
significant quantities then depending on their relative 
ability to escape (i.e., turnover time or disappearance 
time) they may reflect events in mater nal and/or fetal 
compartments for varying periods of time or function 
as a memory system. 

Previous studiés have dishes that human placental 
tissue is readily per meable to glucose and that fetal 
serum levels parallel maternal levels over a wide con- 
centration range, pr obably reflecting the facilitated dif- 
fusion of this solute.2-* Elevated amniotic fluid glucose 
concentrations have also been measured in diabetic 
pregnandies*? in parallel with maternal hypergly- 
cemia, indicating significant transport of this com- 
pound from mother to fetus to amniotic fluid. Com- 
parisons bétween amniotic fluid glucose levels and 
perinatal and neonatal outcome have also been re- 


887 


, 888 Seeds et al. 


r 


December 1, 1979+ 


ee ; i Am. J. Obstet. Gynecol. 


‘ 


Table L Maternal fasting pana pluros and amniotic fluid solutes for diabetic ana Bondidbee peene 





Solutes 


` -Plasma fasting glucose (mg/100 ml) 
Amniotic fluid glucose (mg/100 m 
Lactate (mEq/L) | 
BOH butyrate (mEq/L) 

Glycerol (mg/100 ml) 


n Diabetic 





. 119.3 + 60.8, (60) 
29.6 + 28.5 (75) 

' .9.3 + 3.0 (56) 
i^ 022 = 0.38 (61) 
^ -151.9 + 39.4 (45) 


P value 
Not measured 
19.5 + 6.4 (40) «0.01: 
8.6 £:2.3 (33) >0.05 
0.19 + 0.23 (25) <0,05 
134.4 + 28.4 (13), 20.05 


"Valués' given are means + standard deviations. Numbers of observations are in parentheses, 


Table II. Correlation between paired plasma glucose 
and amniotic fluid solutes i in diabetics* 














Amniotic fluid 
Fasting plasma — 0.621 0.08 ' 0.291 . 0.10 
glucose (60) (48) (53). ' (41) 
, Amniotic fluid 0.02 0.554 —0.01 
. glucose ` - (56) (61) (45) 
Lactate 0.04 0.03 | 
(5). @l) 
BOH. butyrate —0.08: 
J | (44) 





*Valies given are correlation coefficients. Numbers, of ob- 
servations are compared in paréntheses. d 


+ Correlation significant at P < 0.02. 
tCorrelation significant at P < 0. 001. 


r 


‘ 


ported and, although interpretations differ, -abnor- 


mally high amniotic fluid glucose levels appeared to 


correlate with increased perinatal morbidity. and mòr- - 


tality rates. These previous studies are preliminary in 
that they have been perfor med on small numbers of 
insulin-requiring diabetic pregnancies, although the 


incidence of hyperglycemia. was surprisingly high, ap: - 


' parently due to relatively inadequate metabolic.control. 


. Conflicting’ information from animal studies , indi- 


cated that ketoacids crossed the placenia i in rodents but 


. did not penetrate, the ungulate placenta. tt There i i$ no: 


clear evidence documenting human placental perme- 
ability to these compounds. Increases in fetal ketoacids 
‘in the fasting pregnant state have been interpre eted as 
‘evidence of placental transfer of these solutes. in the 
human subject."7-' Presence of. very small positive 
umbilical venoar ter ial differences in BOH: butyrate 
i concentration and correlations between increasing ma- 


ternal and fetal.blood levels of this metabolite were ` 


suggestive but not conclusive indications of. placental 
transfer. However, when maternal and fetal compart- 
ments are hypoglyceniic z and hypoinsulinemic and pre- 
“sumably; then, both ketogenic sources, such increases 


do not necessarily indicate placental transfer of Keto- | 


acids. No measurements have been recorded in the di- 
abetic pregnancy wherein the mother is hyperglycemic 


and hypoinsulinemic and the fetus hyperglycemic with |, 


gaues or increased amounts di insulin (thus in- 
creased fetal ketoacids would presumably be of mater- 


` nal origin) t to show that elevated ketoacids in the ma- 
‘ternal conipartment ate transmitted across'the placenta 
to the fetiis. Excess lactate will áccumulate in maternal 
- and/or fétal.compartments-in response to hypoxia and 
the possibility exists that increased fetal lactate may 
lead to increased ámniotic fluid levels of this solute dur- 


ing acute or chronic distr ess áccompanying poor ma- 
ternal . metabolic control | of diabetes. Evidence for 
transplacental passage of glycer ol in animal or man is 
inconclusive. 2o s 

- Thus with the exception of glucóse, little is known 
about the placental transfer and amniotic fluid accumu- 
lation of these solutes which are possibly elevated in the 
pregnant diabetic woman. ` Therefore, measurements 
of amniotic fluid glucose, B-hydroxybutyrate, glycerol, 
and. lactate in diabetic pregnancies were undertaken to , 
determine, if these levels were altered in the diabetic 
pregnancy and, if so, did these changes correlate to 
maternal blood sugar levels and/ or fetal outcome. 

EE A 
| Methodology: 


Sixty amniotic fluid samples were obtained in the late 


third trimester from 38 pregnant diabetic patients. Ma- _ 
ternal fasting blood sugar was measured on the morn- 


‘ing of each amniocentésis. An. additional 15 amniotic 


fluid samples were obtained iri 12. diabetic patients 
wherein a maternal fasting blood. sugar was not col- 
lected: These 50. pregnant diabetic patients were dis- 
tributed according to the White classification as follows: 
Class A, 4; Class B, 14; Class C, 25; Class. D, 4; Class 
R, 3. f 

. Where sufficient amniotic fuid volume was available, 
amniotic’ fluid glucose, B-hydroxybutyrate, glycerol, 
and lactate concentrations were determined and com- 
pared -with values collécted from 40 nondiabetic con- 
trol pregnancies at the same gestational age. The 


B-hydroxybutyric/acetoacetic acid ratio is usually main- - 


tained or increased during the rise in ketone bodies 


: accompanying poorly, controlled diabetes. Thus de- 


termination of B-hydroxybutyrate as a, valid indicator 
of ketoacid accumulation in this condition seemed ap- 
propriate. Glucose was measured enzymatically by 
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CORRELATION (r)= 0.82 P<0.00! 
RANK CORRELATION (r5)=0.70 P<0.001 


Fig. 1. Aniniotic fluid lucis concentrations are plotted vs. maternal fasting plasma glucose concen- 
trations. The correlation and rank correlation are given for this relationship. 
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Fig.2. Amniotic fluid BOH butyrate concentrations are plotted vs amniotic fluid glucose concentta- 
tions. The correlation and rank correlation are given for this relationship. 


S 


means of a glucose oxidase, method. Amniotic fluid lac- 
tate was measured enzymatically according to the 


method of Hoehorst.” B-Hydroxybutyrate was mea- ` 


sured according to the method of Williamson; Mel- 
lanhy, and Krebs.'* Glycerol was measured as described 
by Pinter, Hayashi, and Watson.’ 

All patients were hospitalized at the University of 
Cincinnati’ Medical Center Hospitals for predelivery 
care and metabolic control at the time of amniocentesis. 
Amniocenteses were performed from 0 to 21 days 
prior to delivery. Most of these patients, benefiting 
from contemporary metabolic management of the dia- 
betic pregnancy, were in reasonably euglycemic range. 


_ Amniotic fluid solute values were correlated with fetal 


outcome in an attempt to evaluate the prognostic sig- 
nificance of these measurements in the diabetic preg- : 
nancy. Neonatal morbidity was defined by the follow- 
ing criteria: 


Respiratory distress syhdrome | (RDS)—grunting, 
. tachypnea 760 minute retractions, cyanosis with- 
' out added oxygen: all of these signs present for 
more than 6 hours . , 
Respiratory distress—tachypnea: >60/min 
Hypoglycemia-—serum glucose: =30 mg/100 ml 
Hypocalcemia—serum calcium: <7 mg/100 ml for 
premature infants £8 mg/100 ml for term infants: 
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CORRELATION (r)=,29 P<0.02 
RANK CORRELATION (rs) 2.04 P>0.05 


Fig. 3. Amniotic fluid 8OH butyrate concentrations are plotted vs. maternal fasting plasma glucose 
concentrations. The correlation and rank correlation are given for this relationship. 


Table III. Amniotic fluid solute concentrations within various ranges of fasting plasma glucose for pregnant 
diabetic subjects* 











Fasting plasma Amniotic fluid Amniotic fluid Amniotic fluid Amniotic fluid 
glucose (ing/100 ml) glucose (mg/100 ml) glycerol (mg/100 ml) ` BOH butyrate (mEq/L) lactate (mEq/L) 
<100 18.8 + 9.4 (32) 153.2 + 39.5 (22) 0.15 + 0.09 (25) 9.1 + 2.1 (25) 
=100 45.0 + 39.9 (28) 153.8 + 42.5 (19) 0.28 + 0.59 (28) 9.6 + 4.1 (23) 
p<001 NS. N.S. N.S. 
<100 18.8 + 9.4 (32) 153.2 + 39.5 (22) 5 + 0.09 (25) 9.1 + 2.1 (25) 
100 = «150 29.3 + 10.8 (16) 145.1 + 29.7 (10) + 0.06 (16) 8.6 + 2.8 (13) 
p<0.01 NS. N.S. N.S. 
100 < «150 29.3 = 10.7 (16) 145.1 + 22.7 (10) 0.12 + 0:06 (16) 8.5 + 2.8 (18) 
=150 66.0 + 53.9 (12) 163.5 + 57.3 (9) 0.50 + 0.80 (12) 11.0 + 5.1 (10) 
p < 0.05 NS. NSS. N.S. 
<150 22.3 + 11.0 (48) 150.7 + 34.9 (32) 0.14 + 0.08 (41) 8.9 + 2.3 (38) 
=150 66.0 + 53.9 (12) , 163.5 + 57.3 (9) 0.50 3: 0.80 (12) 11.0 + 5.1 (10) 
|" p<0.05 N.S. N.S. N.S. 
<100 18.8 + 9.4 (32) . 158.2 + 39.5 (22) 0.15 3: .09 (25) 9.1 + 2.1 (25) 
=150 66.0 + 53.9 (12) 163.5 + 57.3 (9) 0.50 + .80 (12) 11.0 + 5.1 (10) 
p < 0.02 N.S. N.S. N.S. 





*Values given are means + standard deviations. Numbers of observations are in parentheses. 


Paired maternal fasting serum and amniotic fluid 
values were compared to examine the correlation be- 
tween maternal fasting glucose and specific amniotic 
fluid solute levels. Mean amniotic fluid solute concen- 
trations were grouped in the following maternal fasting 
blood sugar categories: 

«100 mg/100 ml: adequate metabolic control ' 

100-149 mg/100 ml: borderline metabolic control 


=150 mg/100 ml: poor metabolic control 


It should be noted that even in the group described 


as poor metabolic control by this criterion, there was 
only occasional evidence for ketoacidosis. 


Results 

The mean and standard deviations for maternal fast- 
ing plasma glucose, amniotic fluid glucose, lactate, 
B-hydroxybutyrate, and glycerol concentrations are 
given in Table I for diabetic and nondiabetic pregnan- 
cies in this study. There was a statistically significant 
increase in amniotic fluid glucose levels in the diabetic 
pregnancy. Small increases in mean amniotic fluid lac- 
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Table IV. Comparison of mean fasting plasma glucose and amniotic fluid solute concentrations with respiratory 
distress in the fetus* 





P value: . P value: 
Measurement RDS Mean conc, t test Mann-Whitney test 

Plasma glucose (mg/100 ml) No 111.4 + 44.4 (29) 20.05 20.05 
Yes 137.9 + 62.2 (7) 

Amniotic fluid glucose (mg/100 ml) |: No . 24.5 + 14.5 (38) >0.05 70.05 
: Yes 32.5 + 18.5 (7) 

Amniotic fluid lactate (mEq/L) No 9.6 x 4.0 (25) 0.05 0.05 

Yes 9.9 + 2.5 (7) 

Amniotic fluid No 0.13 + 0.06 (27) 20.05 70.05 
BOH-butyrate (mEq/L) Yes 0.51 + 0.93 (7) 

Amniotic fluid glycerol (mg/100 ml) No 143.1 + 48.9 (18) 0.05 0.05 
Yes 154.7 + 27.8 (6) 











*Values given are means + standard deviations. Numbers of incidence are in parentheses. 


Table V. Amniotic fluid solute and maternal fasting plasma glucose values in two cases 







































Maternal No. of days Amniotic fluid 
fasting separating z 
plasma amniocentesis Glucose- Lactate BOH butyrate Glycerol 
Cause of death glucose | from delivery (mEq/L) (mg/100 ml) 
i. RDS 97 3 17.6 11.0 0.21 201.2 
2. Respiratory disease 20 25.3 9.6 0.13 — 


tate, B-hydroxybutyrate, and glycerol concentrations in 


the diabetic compared to the nondiabetic group were | 


not statistically significant. However, when paired 
samples, i.e., plasma or amniotic fluid samples collected 
in the same patient on the same day, were compared 
(Table II), there was a highly significant positive corre- 
lation between fasting plasma glucose levels and amni- 
otic Huid glucose, p « 0.001 (Fig. 1), and between am- 


niotic fluid glucose and 8OH butyrate values, p < 0.001 


(Fig. 2). There was also a positive correlation between 
paired fasting plasma glucose and amniotic fluid 
B-hydroxybutyrate levels, p « 0.02 (Fig. 3). There was 
no significant correlation noted between paired mater- 
nal plasma glucose concentrations and amniotic fluid 
lactate or glycerol values nor between the levels of in- 
dividual amniotic fluid solutes other than the B-hy- 
droxybutyrate~glucose correlation already mentioned. 
These data indicate that increases in plasma glucose 
were accompanied by corresponding increases in am- 
nictic fluid glucose and 8-hydroxybutyrate. 

‘Table III compares maternal fasting plasma glucose 
(FPG) levels with mean levels of the amniotic fluid sol- 
utes. Statistically significant increases in mean amniotic 


fluid glucose values occur in samples collected from' 


borderline metabolic control (FPG 100 to 149 mg/100 
ml) and poor metabolic control (FPG = 150 mg/100 
ml) groups. The mean BOH butyrate concentration is 
fourfold increased in women with fasting plasma 


sugars =150 mg/100 ml, however, the limited number 
of observations and large standard deviations resulted 
in P values above the significant range. There was no 
significant change in the mean amniotic fluid glycerol 
or lactate levels in any of the categories grouped by 
maternal fasting plasma glucose levels, although slight 
increases in mean amniotic fluid lactate and glycerol 
concentrations are noted with higher maternal serum 
fasting glucose levels. 

Neonatal respiratory distress was associated with 
slightly higher mean maternal fasting plasma glucose 
and amniotic levels of the above solutes, but only an 
approximately fourfold increase in mean BOH butyr- 
ate approached significance (p — 0.09) by the non- 
parametric Mann-Whitney test (Table IV). The devel- 
opment of hypocalcemia, or hypoglycemia in the 
neonate correlated poorly with maternal fasting plasma 
sugar or amniotic fluid levels of glucose, lactate, 
glycerol, or 8-hydroxybutyrate. Two perinatal deaths 
occurred in this series, both in the newborn period 
(Table V). In these two cases, except for small glucose 
increases and an elevated glycerol value in one in- 
stance, amniotic fluid solute levels were not markedly 
abnormal. 


Comment 


It has been shown that amniotic fluid is principally a 
product of exchanges with the fetal circulation in the 
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| last trimester- of gestation and that sasciseohütile sub- 
stances crossing from mother to fetus in significant 
quantities will appear in the fetal urine within several 
hours and thus enter amniotic fluid. io Ther efore, 
increased maternal plasma glucose, ketoacid, and glyc- 


erol concentrations in poorly controlled pregnant 


diabetic patients will lead to: elevated amniotic fluid 
concentrations of these compounds” if they cross the 
placenta in significant quantities. 

"The, present preliminary study presents statistically 
significant data (Table II) indicating that maternal 


hyperglycemia (presumably on occasion associated with - 


ketoacidosis) can be accompanied by, increased ‘keto- 


acids as well as glucose in amniotic fluid. Such findings: 


correspond to previous reports of placental. glucose 
transfer and indicate placental BOH butyrate transfer 
since the hyperglycemic, hyperinsulinemic fetus of the 
diabetic mother would be a poor primary source for 
ketogenesis. "This work then furnishes evidence for the 


first time of kéetoacid transfer across human placental 


tissae in vivo in diabétes. 

" However, clearly the positive correlation between 
elevated maternal fasting plasma sugar and amniotic 
glucose is much stronger (r 0.624) than that between 


increasés in maternal fasting plasma sugar and’ amni- . 


otic fluid BOH butyrate (r, = 0.294, Table II, Figs. 1 
and 3). In fact, a rank correlation. between these latter 


variables is insignificant (r, = 0.04, p > 0.05) reflecting. 


the dependency of this statistically significant correla- 
tion on several high solute values. These findings un- 


doubtedly reflect the absence of significant maternal 


serum ketonemia except at high fasting plasma Sugar 
levels. Thus, in this series of pregnant diabetic women, 
under medical supervision in. a university center, 
marked maternal hyperglycemia accompanied by keto- 


acidosis and elevated plasma glycerol levels was un- 


common, thereby reducing the chance of increased 
amounts of these substrates getting into amniotic fluid. 


The positive correlation between amniotic fluid glu- | 


cose and B-hydroxybuty rate concentrations in paired 
samples (r = 0.545, Table II and Fig. 2) in this study 
further suggests that these solutes cross to the fetus and 
penetrate the amniotic cavity somewhat in parallel. , 


Previous work from this laboratory, per for med: with 


human placental tissue in vitro, indicated significant 
permeability of this tissue to glucose, B-hydroxy- 
butyrate, and glycerol conforming to the relativé mo- 
lecular size and charge of these water soluble solutes,” 


"Thus, the present study, together with previous in vitro 


investigations, are consistent with the concept "that 
hu:nan placental tissue is permeable not only to glucose 
‘but also to ketoacids. Poor metabolic control of diabetic 
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pregnancies with maternal hyperglycemia is thus ac- 
' companied by increases in amniotic fluid glucose and 


ketoacids. . 

. No significant increases in amniotic fluid lactate or 
glycerol concentrations occurred with maternal hy- 
perglycemia i in this study. This observation is of inter- 
est particularly in view of the significant increase in 


‘amniotic fluid ketoacids in this situation. However, 
' these findings do not preclude transfer of these solutes. 
Other possible explanations for these data would in- , 
clude: (1) No significant maternal or fetal lactate ac- 


cumulation occurred, since there may have been no 


significant maternal or fetal hypoxia accompanying the 
maternal hyperglycemia and ketoacidosis. (2) There: 
may have been no large maternal plasma glycerol ele- ` 
vation in these patients. Absence of amniòtic fluid 


glycerol increases are difficult to evaluate in the 
absence of maternal plasma glycerol measurements: 
(3) Glycerol may cross the placenta, enter and leave the 
amniotic cavity in different chronologic sequence than 
the other solutes, and thus increases in amniotic fluid 
glycerol concentrations occurred in these patients but 
were not present at.the time of, amniotic fluid collec- 
tions. (4) The hyperinsulinemic fetus of the diabetic 
mother may utilize glycerol for lipogenesis and thus 
not contribute excess amounts of this compound to 
amniotic fluid even, during a ‘period BE increased 
glycerol transfer from the mother. 

Finally, This study demonstr ated limited clinical use- 
fulness for these amniotic fluid solute determinations 
in this group of well-controlled diabetic patients. Small 
increases in maternal plasma glucose, amniotic fluid 
glucose, glycerol, and. lactate and a larger increase in 
amniotic fluid 8OH butyrate occurred in pregnancies 
resulting ‘in neonatal respiratory distress syndrome 


‘(Table IV) but were not statistically significant. The | 


lack of correlation of amniotic fluid solute levels to fetal 
hypoglycemia or hypocalcemia, most likely -also re- 
flected intensive management of these high-risk neo- 
nates where immediate electrolyte and glucose par- 
enteral alimentation was used to reduce the incidence 


‘of these, neonatal hazards. This: poor correlation was 


not unexpected in view of the relatively good metabolic 
control furnished these pregnant,women and the small 
number of neonatal complications. It is difficult to 


demonstrate a relationship between elevated levels of 


these amniotic fluid solutes and neonatal complications 


' when there is a relatively small incidence of each oc- 


cu rrence. 


The authors are indebted to Dale Bucalo and Ber- 
nadette Plair for their technical assistance and to Jane 


. Holyroyde for statistical consultation. 
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Discussiori 
' Dr. ROBERT C. GOODLIN, Omáha, Nebraska. Dr. 
Seeds i is a recognized authority on the formation of 
amniotic fluid, and I. have enjoyed arid profited: from 
reading his interesting paper. However, there aré some 


features of the paper, which 1 do not understand. Ma-: 


ternal ketones are considered to pass the placenta and 
to be a possible source of fuel for.the fetis.! I am puz- 
zled by the aüthors' statements that they "furnished 
evidence for the first time of ketoacids transfer across 
human placental tissue in vivo in diabetes." Did the 
authors suspect that placental transfer would be differ- 
ent in diabetes or have they demonstrated a new obser- 
vation that I missed? 


Dr. Seeds and colleagues believe that amniotic fuid- 


solute concentrations reflect exchange with fetal circu- 
lation. Í do not believe that anyone has proved this 


relationship to the exclusion of fetal membrane trans: - 
fer. It is these membranes which presumably maintain : 


the amniotic fluid composition of many constituents in 
cases of fetal death. Several years ago, I thought we 
demonstrated’ that the human amnion may influence 


amniotic fluid electrolyte composition. Human fetal 


membranes will function like a toad bladder by re- 


sponding to oxytocin. and, by alterating. sodium and, 
chloride gradients.” | reasoned that the amniotic fluid ` 
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of the anencephalic fetus might: have electrolyte com: 
position different from that of the normal fetus, since 
these fetuses often lack a pituitary gland. I have looked 
in vain for these changes in amniotic fluid electrolyte 


i concentrations, but Pettit, King, and Blau? found the 


amniotic fluid of anencephalic fetuses to be very low in 


‘glucose. We subsequently have analyzed the amniotic 


fluid of two anencephalic fetuses that were at 34 to 36 
weeks’ gestation, without severe hydramnios. In one, 
the fetus was alive at birth. In both cases, the amniótic 


` fluid glucose was so low as not to be measurable, and in 


the live fetus its cord blood sugar was 36 mg/100 ml. 
Since fetal urine and tracheal fluid contain little or no 
glucose, I assume that fetal membranes must be a sig- 
nificant source of the amniotic fluid glucose. Amniotic 
fluid glucose concentration is known to decline in value 
with gestation, and to be very low in cases of chronic 
fetal distress and postmaturity. This decline perhaps 
reflects the. increase in fetal swallowing and digestion 
described in these conditions,‘ and its relative absence 


"sin the anencephalic fetus might indeed represent fetal 


hormonal effects on the amnion. Given the few excep- 
tions of fetal disease as listed above, I think that we can 
assume that amniotic fluid glucose values, when cor- 
rected for gestation, reflect maternal blood sugar val- 
ues. Since the authors’ paper gives us maternal data 
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only about fasting blood sugars, it is not possible to 
continue the argument over whether the in vivo fetus 
(or its membranes) is controlling the amniotic fluid 
levels of those solutes measured by. the, authors. 
Perhaps Dr. Seeds has more data on these solutes rela- 
tive to amnion transfer or maternal/fetal values. 

My third question concerns Dr. Seeds’ assumption 
that the fetuses in this study all had increased insulin 
levels, Current dogma considers the fetus of the dia- 
betic mother to have hyperinsulinemia;? but would this 
be true in those whose mothers are under the “good 
metabolic control” claimed by the authors? 

Amniocentesis is a commonly d done procedure ih 
high-risk clinics. I know that I have ordered all avail- 
able laboratory tests on amniotic fluid in high-risk cases 
in hopes of finding an abnormality that could have 
significance as far as fetal welfare is concerned. How- 
ever, in the absence of simultaneous fetál-maternal 
blood studies, I think this sort of activity is unlikely to 
produce significant advancement in fetology. There 
are exceptions, but most of our useful laboratory tests 
of amniotic fluid constituents were based on a prior 
demonstration of their significant elevations in the con- 
cerned fetus. In my opinion, Dr. Seeds and associates’ 
paper would have more significarice if simultaneous 
fetal and maternal blood data were available for the 
solutes they measured. 
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DR. ALLAN B. WEINGOLD, Washington, D. C. Dr: 
Seeds and his colleagues have addressed a most inter- 
esting and important subject in attempting to correlate 
amniotic fluid ketone levels with maternal glucose con- 
centration as a reflection of diabetic metabolic control. 
Current clinical practice calls for validation of fetal ina- 
turity prior to termination of a diabetic pregnancy; 
thereby providing us with one or more samples of am- 
niotic fluid prior to delivery. Utilization of this fetal 
solution for predelivery alteration in therapy or for 
prediction of perinatal complications is a va lid ob- 
jective. , 

The paper also serves to enhance our ir understanding 
of the kinetics of ketone transfer across the placenta 
and draws the appropriate conclusions that meteriial 
ketones are passed to the fetus and thus gain access to 
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the amniotic fluid. The clinical importance of ketosis in 
diabetic pregtiancy; however, extends beyond the 
immediate association with fetal death in utero or neo- 
natal death. ; 

In 1969 Churchill, Berendes and- Nemore,' report- 
ing on the development of infants of diabetic mothers 
(IDM) from the Perinatal Collaborative Project, noted 
that the presence of acetonuria during pregnancy was a 
critical variable influencing the intellectual status of 
IDM's at 4 years of age. Intellectual impairment was 
more often present in offspring whose mothers had 
displayed acetonuria. On the other hand, intellectual 
status was unrelated to White's classification, gesta- 
tional age, or the amount of insulin received by the 
mother during pregnancy. 

In 1977, Stehbens, Baker, and Kitchill? confirmed 
these results in a prospective study on an entirely dif- 
feren: population. The difference between IQ score at 
5 years of age of children børn to acetone-negative vs. 
acetone-positive mothers was significant at p < 0.05. It 
is important to note that the cause of acetonuria was 
not specified i in either study. It may have represented 
true diabetic ketoacidosis secondary to poor control 
(insufficient insulin or excess calories) or the pregnancy 
enhanced tendency to starvation kétosis secondary to 
insufficient calories. The critical importance of ade- 
quate. rhaternal caloric intake in diabetic pregnancy 
with emphasis on compléx carbohydrates cannot be 
overemphasized.? 

For example, maternal blood iek of beta-hydroxy- 
butyrate and acetoacetic acid ate two to four times 
greater in pregnancy after overnight fasting than in the 
nonpregnant state.* Maternal ketonemia i is associated 
with etone body accumulation in. the amniotic fluid 
and, by inference, suggests that the fetus is exposed to 
substances that may have an adverse effect on sub- 
sequent neurobehavioral development. Uptake of 
ketone acids has been observed in the human fetus and 
the enzymes for ketone oxidation have been identified 
in fetal brain tissue.” ' : 

Perhaps this is the major problem with Dr. Seed's 
study. It may be à case of wrong time and wrong place. 
Talented physicians, managing overt diabetes in preg- 
nancy, who generally achieve their óbjective of eugly- 
cemia, are simply not going to see significant maternal 
ketoacidosis. Nevertheless, how much more informa- 
tive this paper would have been if maternal ketones 
had been studied and paired with amniotic fluid levels. 
A comparison of maternal glucose/hydroxybutyrate 
levels vs. amniotic levels of the same compounds would 
have fully excluded a starvation ketosis component and 
may well have clarified the vary large standard devia- 
tion displayed in the beta-hydroxybutyrate levels. My 
first cuestion, then, of Dr. Seeds is “Was there a specific 
reason why maternal levels of the solutes studied, other 
than glucose, were not measured?” 

A second question relates to another substance which’ 
may reflect glucose metabolism and has been evaluated, 
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by amniotic fluid analysis, namely, insulin, Amniotic 
fluid insulin appears to be totally fetal in origin as evi- 
denced by the failure to measure 1!*5 labeled insulin in 
that compartment after maternal infusion. Levels of 
greater than 60 &U/ml, particularly in association with 
low amniotic fluid levels of glucose, corr elate well with 
poor perinatal outcome.® Dr. Seeds, could your studies 
be extended to include insulin assessment? Do you be- 
lieve thát amniotic ketones are a more accurate "mem- 
ory" statement about pre-existing metabolic control 
than insulin? : 
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Dr. SEEDS (Closing). Dr. Goodlin' s series of questions 
reflect his understanding and expertise in this field, 
and his innovative thinking about this area. 

His statement about the lack of significance I would 
like to modify to make clear that although ‘limited 
clinical usefulness of this study was demonstrated, 
there was a clear statistically significant relationship 
demonstrated between increases in amniotic fluid, bez 
tahydroxybutyrate, and increases in maternal serum 
glucose. This strong relationship provided firm evi- 
dence in the human subject that beta- -hydr oxybutyrate 
iş crossing the placenta from the mother since the fetus 
would not be producing this compound i in excessive 
amounts in the presence of high insulin leyels. 

Moving on to some of the: other points that Dr. 
Goodlin brought up, and they are all interrelated, my 
understanding of amniotic fluid formation is pure and 
simple. It is largely a product of exchanges with the 
fetus and increases in solutes in amniotic fluid, with 
very few exceptions, very likely parallel'increases of the 
same solute, in the fetus. If solute concentrations do 
not increase in the fetus, they do not get into the am- 
niotic fluid. For this reason I think this kind of évi- 
dence, i.e., amniotic fluid increase in beta-hydroxybu- 
iyrate, as well as glucose, reflects maternal transfer of 
these solutes across the placenta to the fetus. 

I was as surprised as Dr. Goodlin, having read a 
number of textbook statements implying that, of 

course, ketoacids cross the placenta, and accepting this 
as fact and mechanism, for the great threat to the fetus 
represented by maternal acidosis in diabetes. However, 
extensive review of the literature failed to provide evi- 


: dence supporting this concept. Theoretical reasoning 
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suggests that ketoacids might not cross the placenta 
since they have a low pK (3 to 4) and are largely ionized 
at physiologic pH. Because of such physical chemical 
characteristics, these compounds could be expected to 
cross placental tissue with difficulty. Now, looking at 
evidence in the literature for the transfer of these sol- 
utes from mother to fetus, in the sheep they do not 
cross at all. In the human subject it seems very clear to 
me that all available data indicating transfer were ob- 
tained where the mother was fasted and the fetus then 
hypoglycemic and hypoinsulinemic. The fetus could 
thus be producing these ketoacids and not accumulat- 
ing them:by placental transfer from the mother. Under 
these conditions, small parallel rises in maternal and 
fetal ketoacids do not provide strong 'evidence of pla- 
cental transfér. 1 looked for data on cord blood or am- 
niotic fluid increases in ketoacids during the diabetic 
pregnancy, where the hyper glycemic hyperinsulinemic 
fetus would not be a primary source of ketoacids, and 
there is limited or zero evidence in that area, and hence 
this study. It is my contention that this study then for 
the first time provides evidence in pregnant diabetic 
subjects of maternal to fetal ketoacid transfer. 

Clearly this study would be stronger if simultaneous 
maternal serum ketoacids had been measured, as both 
Drs. Goodlin and Weingold suggested. One reason why 
this was not done i is that about half of this study was 
retr ospective. We had the fluid collected in these cases 
before planning these analyses. 

A prospective study i is row under way in which ma- 
ternal serum and amniotic fluid ketoacid glycerol and 
free fatty ; acids and „amniotic fluid insulin, glucsgon, 
and C-peptide are being measured. We will try to an- 
swer these kinds of questions. 

Dr. Goodlin mentioned fetal membrane function as 
possibly similar to toad bladder, and cited experiments 
with oxytocin, where in vitro per meability of placental 
membranes was apparently changed. Such changes 
might influence amniotic fluid values and we cannot 
exclude that possibility: 

However, in our laboratory, 5 or 6 years ago, we did 
study the effect of oxytocin vasopressin and 3'5'AMP 
on placental membranes to see if there was an effect 
similar to that found with toad bladder where pore size 
and ‘membrane permeability are affected and there is 
increased permeability to solutes and water. In a large 
number of experiments, over a wide concentration 
range of these agents, we found no in vitro response 
or change of in vitro placental permeability i in human 
subjects. 

Finally, regarding Dr. Weingold's excellent remarks, 
I agree that amniotic fluid insulin measurements would 
improve the study. Amniotic fluid insulin is probably of 
fetal origin and may well provide a better memory sys- 
tem thén ketoacids. For this reason our prospective 
study includes measurements of insulin, C-peptide, 
and glucagon. 
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Based upon the experience gained in the evaluation of 60 patients with abnormal polytomography 
and/or elevated prolactin levels, the following observations can'be made: Patients with amenorrhea, 
amenorrhea and galactorrhea, galactorrhea alone, or anovulatory cycles and infertility may or may 
not have pituitary tumors. Clinical symptoms do not always correlate with the prolactin level, and 
patients with normal prolactins may have pituitary tumors. The incidence of empty sella is significant 
(15.8% in this series). Visual field examination is not a useful screening procedure, but evaluation of 
thyroid function is important to detect the occasional patient with hypothyroidism (3.5% in this . 
series). The insulin tolerance test is not helpful in detecting the presence of pituitary tumors or in 
guiding management decisions, and the CT scan contributes little and should be omitted from the 
evaluation process. A straightforward, economical, ‘and efficient approach to this clinical problem is 


presented. (Am. J. OBSTET. GYNECOL. 135: 896, 1979.) 


WITH THE UTILIZATION of the prolactin assay and 
the increased sensitivity of the polytomographic x-ray 
technique; the presence of small pituitary tumors (mi- 
croadenomas, 5 to 10 mm in diameter) is being recog- 
nized more frequently. In a large series of patients with 
galactorrhea, 34% of women with galactorrhea and 
amenorrhea had radiologically evident pituitary tu- 
mors.' In Minnesota there has been a 10-fold increase 
in incidence, 0.7/100,000 women (ages 15 to 44) 
through the years 1935 to, 1969, and 7.1 from 1970 to 
1977.2 This increasing incidence can be attributed to 
increased diagnostic ability, as no association has been 
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found with the following risk factors: oral contracep- 
tives, prior head injury, radiation therapy, seizures, 
and smoking.* 

The proper management and the clinical signif- 
icance of these small pituitary tumors are not absolutely 
clear. Indeed, the initial evaluation of this problem has 
been uncertain, often being a complex affair of various 
radiologic and endocrinologic procedures and tests. 
With the accumulation of experience, it has become 
apparent that the clinical evaluation of these patients 
need not be so complicated. A similar clarity in man- 
agement decisions has not yet been achieved. l 

"The purpose of this report is to review the evaluation 
of 60 patients with abnormal polytomography and/or 
elevated prolactin levels, and on the basis of the results, 
to present a str aightfor ward, economical, and Sneu, 


i POIT for this clinical problem. 


. Material and methods 


Over a period of two years (1976 to 1978), 60 women 
(mean age 27.2 years, range 17 to 47) were evaluated in 
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the hospital because of abnormal polytomography or, 
in three cases, elevated prolactin levels^with normal F 
polytomography. These patients were initially screened’, 
as outpatients with prolactin levels and polytomog- . 


raphy because of amenorrhea, galactorrhea (any. se- 


cretion from the breast, spontaneous or expressed, not. 
related to pregnancy), or.anovulatory menstrual cycles , 
and infertility. The patients are grouped according to. 


their presenting complaints, and significant historical 
and clinical data are summarized in Table I. None of 


the patients was receiving medication known to cause . - 


galactorrhea. Polytomograms were obtained on all pa- 


tients with hypocycloidal movement at 1 mm intervals . 


in the anteroposterior and lateral projections. Pneu- 
moencephalography, computed tomography (CT 
scanning),'and visual field examination were per- 


formed on all patients in the effort to detect the empty; | 
sella syndrome, suprasellar extension, and pressure . 


upon the inferior aspect-of the optic chiasma. 
Endocrinologic evaluation. Baseline measurements 


were obtained for the following: serum prolactin, thy- 


rotropin (TSH), estimated free thyroxine levels, 24 
hour urinary: 17-hydroxycorticosteroids and 17-keto- 


steroids, follicle-stimulating . hormone (FSH), and lu- ' 


teinizing hormone (LH)..- 


Insulin tolerance tests were performed by adminis- ` 
tering regular insulin (0.15 U/kg of body weight) as an ^ 
intravenous bolus at t = 0. Blood samples were ob- . 
tained through an ‘indwelling catheter at t = —15, 0, fi 


+15, + 30, +45, +60, +90, and +120 minutes, and 
assayed for growth hormone (GH), cortisol, and glu- 


cose. In a normal.response, a glucose decrement of , 
50% or more is associated with an increment in growth 
hormone of more than 5 ng/ml? The plasma cortisol 


level should increase by 8 ug/dl. 
Serum levels of FSH and LH were measured bya 


modified radioimmunoassay method -of Odell, Ray-. 

ford, and Ross.! Serum prolactin was measured by a. 
radioimmunoassay,® with normal levels being less than . 
20 ng/ml. Serum TSH was measured by rádioimmuno- 


assay as modified from the metbod of Odell, Wilbur, 
and Paul.? Growth hormone was measured by the mod- 


ified method of Rosellin and associates." Plasma cortisol - 


was determined by a fluorimetric method.® 
Treatment. Transsphenoidal microsurgical removal 


.(TSR) of microadenomas was performed in 18 patients 
and craniotomy on one. patient. Three. patients re- - 
ceived postoperative irradiation when it was impossible `, ` 
to' completely remoye adenomatous tissue. Nine pa-.. 


tients with empty sella turcicas were detected and are 
being followed. Two patients are receiving thyroid re- 
placement therapy with periodic ‘re-evaluations of the 


E 
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"Sella turcica. In the majority of;cases, the patients 
elected not to ündergo transsphenoidal exploration of 
-the sella; eight of these patients were treated with ' 
` HMRC (Pergonal) and one with clomiphene. 


. Results ; 
Radiologic findings. In the 57 patients with abnor- 


.mal polytomography, ‘thinning of the cortical bone 
' (erosion) was present in every case and in 23 cases ex- 


pansion of thé sellar floor (ballooning) was present. 


. Neither erosion nor ballooning was a consistent finding 


associated ‘with a tumor, as six patients with completely 
empty sellas and three patients with partially empty 
sellas all had erosion of the sellar flloor on polytomog- 
raphy and five of these nine patients had ballooning. 
, Rather than carotid angiography, CT scanning was ob- 
' tainéd. - 

'There were two abnormal CT scans: in one case su- 
prasellar extension was confirmed on pneumoenceph- 


. alography and at the time of operation, while carotid 


angiography was normal; in the second case, CT scan- 
ning suggested a mass above the sella, but pneumo- 


. encephalography was consistent with an empty sella. 


The second case is being followed. Surgery was not 
performed in the nine patients found to have pneumo- 


. encephalographic findings of an.empty sella (six com- 


plete and three partial— 15.8%), and these patients are 


. being followed closely. In two cases, pregnancy has 


been achieved. with the aid of HMG-HCG (Pergonal). 
Three cases were evaluated because of elevated pro- 
lactin levels and were found to have normal polyto- 
mography. In one. case, with a prolactin of 115 ng/ml, 
pneumoencephalography revealed a stalk tumor (a 
telangiectasia) which was confirmed at operation 
through a craniotomy.approach. A second case with 
normal radiologic evaluation had a prolactin level of 
170 ng/ml and an adenoma was confirmed at operation 
' via a transsphenoidal approach. The third case, with a 
prolactin of 80 ng/ml, is being followed closely. 
` Operative findings. At the time of operation, a pitu- 


‘itary adenoma was discovered in each of the 18 patients 


_undergoing transsphenoidal exploration of the sella .- 
turcica. In three cases, surgery was followed by irra- 
/ diation. The size of the timor could not be estimated 
_ preoperatively by any clinical or laboratory feature, in- 
“cluding polytomography, CT scanning, pneumoen- 
, cephalography, | or ' prolactin levels E 16 to 370 
| ng/ml). | 

Endocrinologic findings. The Mitte prolactin lev- 


. els were found in the group of patients presenting with 


amenorrhea and galactorrhea (Table II). Statistical 


‘analysis by Bartlett’s test of homogeneity of variance 


" ^ 3 * 
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Table I. Clinical features of women evaluated for elevated prolactin levels or abnormal polytomography 





* Duration of symptoms (mo) 


No. of - - : 
















CT scan Treatment 
Amenorrhea: ; 
1 22 0 60 — . Normal Normal Normal TSR + irradiation” 
2 27 0 10 — Normal Normal Empty sella Pergonal 
3 30. 1 9. — Normal Normal Normal Being followed 
4 3L 0 il — Normal. Normal Empty sella Estrogen replacement 
5 21 2 13 — Normal Suprasellar — Suprasellar TSR m 
. mass extension 
6 27 0 12 — Normal Normal Normal TSR 
7 25 l 12 — Normal Normal Normal TSR 
8 26 0 12 — Midline Normal Normal Pergonal 
: deficit 
9 29 0 18 — Normal : Normal Partial empty Being followed 
; : sella 
10 34 0 108 — Normal Normal Normal TSR 
ll 17 0 15 — Normal Normal Normal Being followed 
12 23 0 ? — . Normal Normal Normal Being followed 
13 24 1 30 s — Normal Normal Partial empty — Pergonal 
: - sella : 
14 18 0 48 — Normal Normal Normal . Being followed 
15 30 0 48 — Normal Normal Slight bulge Pergonal 
16 23 0 29 — Normal Normal Normal Pergonal 
17 22 0 24 — Normal Normal Normal Being followed 
18 29 3 12 — Normal Normal Normal Being followed 
19 30 1’ 12 -— Normal Normal Normal Normal menses after 
PEG 
20 24 0 42 — Normal Normal Normal TSR - irradiation 
21 21 l ? — . Normal Normal Refused Being followed 
22 19 0 6 — Normal Normal Normal TSR 
23* 28 0 17 — Refused Refused Refused Being followed 
24* 24 0 24 — Normal Normal Normal TSR 
Amenorrhea and galactorrhea: 
25 32 l 43 78 Normal Normal Normal TSR + irradiation 
26 17 0 24 6 Normal Normal Normal TSR 
27 25 I 84 84 Bitemporal Normal Normal TSR 
deficit `’ 
28 29 1 12 2 Normal Normal ' Normal TSR 
29 26 0 84 72 Normal Normal Bulge TSR 
30 20 0 84 ? Normal Normal Normal TSR 
31 23 1 D n Normal Normal Normal Being followed 
32 31 l 6 6 Normal Normal Normal TSR 
33 28 0 4 6 Normal Normal Normal Thyroid replacement 
34 29 2 6 l Normal, Normal Normal Being followed 
35 30 2 36 96 Normal. Normal Normal Being followed 
36 28 l 120 by exam Normal Normal Normal Being followed 
onl 
37 28 0 3 2 Normal Normal . Normal TSR 
38 17 I 24 3 Normal Normal Suprasellar TSR 
É extension . 
39 740 2 36 6 Normal Normal Suprasellar TSR 
: extension 
40 28 2 7 10 - Normal Normal Bulge Faith healer 
Galactorrhea: l 
41 47 5 — 60 Normal Normal Normal Being followed 
42 29 2 = 12 Normal Not done Normal Pergonal 
43 21 0 = 7 ' Normal Normal Normal Being followed 
44 29 0 — ? Normal Not done Normal Being followed 
45 38 5 .— 3 Normal Suprasellar Empty sella Being followed 
mass 
46 32 4 HE 3 Normal Normal Empty sella Being followed 
47 . 26 1 — 6 Normal : Normal Normal Being followed 
48* 17° 0 — 4 Normal Normal Stalk tumor Craniotomy 





*Only these patients had normal polytomography. 
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Duration of symptoms (mo) 7 
Case " 
Na. 


No. of 
pregnancies 





Visual fieles 
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CT scan z ^ Treatment 


Anovulation and infertility: . 


Galactorrhea 


s Normal. 


l Bulge ] 


TSR 


19 85 0 Normal 

30 46 7- Normal Normal —  Emptysella `- Being followed 

51 28 0 Normal Normal: Empty sella’ - Pergonal. | 

52 32 0 Normal . Normal Partial empty Being followed 
: J sella -' 

53 - 27 0 Normal . Normal Normal — Being. followed 

.54 34 (d Normal Normal Normal Being followed 

55 27 I Normal Normal ' Normal ^ ^ Pergonal 

56 24 0 Normal Normal Normal Clomiphene 

57 27 0 Normal Normal Normal Being followed 

£8 27 2: Normal Normal Normal Thyroid replacement 

59 — 25 0 Normal Normal Normal Being followed 

60 29 0 Normal. Normal Bulge TSR 


demonstrated heterogeneity of variance, necessitating 
log transformation of the data prior to statistical analy- 
sis by one-way analysis of variance. The mean value 
for the amenorrhea-galactorrhea group, 107.7 + 28.5 
(mean + S.E.) is significantly higher than the means for 


: the other three groups, t = 3.41 with 56:degrees of 
.freedom, p < 0.005. l 


Urinary 17-hydroxysteroid levels were normal in 
every case. While 17-ketosteroid excretion was occa- 
sionally elevated, there was no correlation between the 
17-ketosteroid and prolactin levels, 


Patients presenting with amenorrhea only. Two of the 24 


patients had normal polytomography, but their pro- 
lactin levels were'80 and 170 ng/ml. Five of the 24 
patients had prolactin levels over 100 ng/ml; four had 


‘surgery and one is being followed. Nine of the 24 pa- 


tients had prolactin levels over 30 ng/ml, including one 
patient with a completely empty sella turcica. Fifteen of 
the. 24 patients had prolactin levels less than 30 (nine 


less than 20 ng/ml). Seven of these 24 patients had : 


tumors confirmed at surgery: only three of these seven 
had very elevated prolactin levels (125, 122, and 170 
ng/ml) and three had normal prolactin levels. 

Tkyroid studies, FSH, and LH were normal in every 
case. Two patients had an abnormal growth hormone 


response to insulin-induced hypoglycemia; one had a’ 


completely empty sella on pneumoencephalography 
and the other refused further studies and is being 
followed. i : i 
Patients presenting with amenorrhea and galactorrhea. All 
16 patients had abnormal polytomography, and their 
mean prolactin.level was significantly higher (107.7 + 
28.5 ng/ml, mean +.S.E.); however one patient with 
normal prolactin levels was found to have a tumor at 
operation (the other patient with a normal prolactin 


s 


level is seeing a faith healer). One patient was clearly 


hypothyroid (TSH = 90) and is being followed on thy- 
roid replacement therapy. Ten of these patients elected 
to undergo transsphenoidal surgery and in all cases a 
tumor was found. No empty sellas were discovered in - 
this group. 

One abnormal growth hormone response to hypo- 
glycemia was found in a patient with a large tumor with 
suprasellar extension on pneumoencephalography, 


- confirmed at operation: 


Patients presenting with galactorrhea only. One of these 
eight patients had a normal polytomography with a 
prolactin level of 115 ng/ml. This patient had a stalk 
tumor on pneumoencephalography, and craniotomy 


:was performed for a telangiectasia. Prolactin levels 


were remarkably low.in the remainder of this group 
(24.4 + 4.5, mean + S.E.), and none elected surgery. 
Two of the patients had normal prolactin levels; one of 
these had an uneventful pregnancy and was delivered 
of twins after induction of ovulation with Pergonal. 
There were two patients with completely empty sellas - 


‘on pneumoencephalography; their prolactin levels 
. were 20 and 25 ng/ml, respectively. All growth hor- 


mone responses were normal, as were FSH, LH, and 
thyroid studies. ec , 

Patients presenting with anovulation and infertility. Pro- 
lactin levels were low (30.4 + 6.5 ng/ml, mean + S.E.). 


~ One patient with an abnormal'growth hormone re- 


sponse had an empty sella turcica on pneumoence- 
phalography. There were three patients in this group 
who had normal prolactin levels and abnormal 
polyzomography. One patient with a prolactin level of 
19. ng/ml and a large tumor underwent transsphenoi- 
dal surgery because of a large sella confirmed at 
pneumoencephalography. A second patient under- 
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Table II. Laboratory findings in women evaluated for elevated prolactin levels or abnormal polytomography 





Insulin tolerance test 


















Cortisal 
(yg ldl) 


Growth hormone 


(ng/ml) 











Est. free FSH 



















Prolactin TSH LH a 
(ng/ml) (iU Imi) thyroxine (miU hal) (nl U fmi) Maximum 


I 17 <l 1.2 ll 15 — «1 84 22 34 
2 13 8 0.8 24 7 5 13 14 34 
3 12 <l 1.7 15 9 20 18 38 
4 36 <l 1.0 15 - 10 3 5 6 22 
5 24 2 1.3 19. 9 2. ^ 98 19 30 
6 16 «i 1.6 17. 7 3 14 13 26 
7 18 <l 1.2 18 25 15 35 24 32 
8 16 4 1.3 17 4 <l 15 17 35 
9 28 8 1.1 15 17 <l 28 8 31 
10 125 9 1.0. 16 di <l 82 10 37 
ll 12 ‘ <l 1.1 17 6 5 > 30 14 36 
12 114 <l 1.5 10. - 2 2 15 14 27 
13 20 4 Ol 13 21 7 60 8 23 
14 30 > <l 1.2 17 17 15 30 16 25 
15 ; 26 «I 1.2 13 8 6 36 22 37 
16 32 4 0.7, aL 6 8 20 18 23 
17 13 Edu .138 12 22 4 60 18 36 
.18 40 <l 1.7 10 6 «1 22 10 30 
19 26 7 Li 25 12 2 24 7 25 
20 122 2 10. 9 8 5 60 27 73 
2] 12 <] 0.8 10 6 8 12 6 26 
22 170 . 3 1.6 17 10 l 20 7 22 
. 23% : 80 «I 1.2 10 5 2 32 22 33 
24* 170 i 3 1.6 r7 10 1 20 7 22 
48.8 + 10.5, mean + S.E. 
Amenorrhea and galactorrhea: 
25 H0 . 12 1.1 7 5 2 52 56 50 
26 370 Í 8 1.0 23 15 9 17 29 52 
27 6l 4 1.1 12 7^ «I 14 r 21 48 
28 20 <l , 2.0 14 l 1 15 : 7 30 
29 100. <l 1.1 11 2 2 15 15 34 
30 325 1] 0.8 18. 8. 4 16 18 36 
31 38 ^; - <l . 12 15 e 3. 72 12. 24 . 
32 ' 256 3 1.5 14 7 <l 6 29 36 
33 24 90 0.3 . 9 18 6 22 44 31 
34 : 30 1 1.0 21 14 «] 105 23 30 
35 ` 48 <l 1.0 14 7 4 45 14 30 
36 ' 132 i «I 1.4 13 5 3 25 10 . . 98 
37 32. 6 Ll 8 10. «l^ 55 11 23 - 
38 50 «L 1.1 15 ^14 3 40 not done not done 
39 47 5 0.9 14 5 7 9 11 31 
40 20 4 : 1.7 19 12 «I 11 .18 38 
.. 107.7 + 28.5, mean + S.E. i 
Galactorrhea: 
41 14 2 1.5 72 64 «I 40 15 25 
42 12 6. 1.4 42 6 <l 6 18 26 
43 28 9 1.4 13 5 <] 100 20 39 
44 48 7 1.6 14 7 10 36 16 40 
45 20 ` 6 1.2 12 5 1 36 14 37 
46 25 8 1.3 17 12 l 40 2: 40 
47 24 2 1.0 . 8 20 l 19 6 17 
48* 115 6 1.4 21 10 <I 54 14 35 
35.8 + 12.0, mean + S.E. 
Anovulation and infertility: 
49 , 94 «I 1.4 12 8 1 15 5 29 
50 22 f <l 1.2 17 8 13 17 23 37 
51 28 12 1.3 19 15 3 60 13 31 
52 47 «1 1.5 10 5 «1 40 25 56 ' 





*Only these patients had normal polytomography. 
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Est. free 
thyroxine 


TSH 
(pU Imi) 


, Prolactin 
(ng/ml) 


Anovulation and infertility cont'd: P s ; 
53 . 2% ; 2 CIA, :10 
54- 28 6 not done 25 
55 . 8 <I B 0:7 17. > 
36 24 «Il Lr o 13, 
37 - 49 1 13 9 
58 I5 e 70 . ^ 0.6 14. 
39 . 20 <l 19 10 
60 19 «1 1.2 


30.4 +-6.5, mean + S.E, 


- FSH 
(mlU Imi) . 
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* Insulin tolerance test 









Growth hormone’ Cortisol 
(ng/ml) (gidi) 





|OLH C. 
(mf U Finl), 





Maximum 


3 °° 105 18 30 


6 

-. «I 40 20 29 

“15. l 95 . 34 . 43 
5 «1 52 18 21 
7,2. 75m »15 . 16. 30 
19. ^ ,,5 >15 ^"  — 90. 50 
L5. Sg 24 . 99 56 


I9. . <1, 44 |. .' 16 26 





went transsphenoidal surgery; her prolactin levél was 


94 ng/ml. One patient was. hypothyroid (TSH = 70) 


and is being treated with thyroid. replacement. ` 


Comment 


This report reviews the evaluation of 60 women with 
abnormal polytomography or elevated prolactin levels. 
Based upon this expences: the following öbservátions 


-can be made. 
I. Patients with amenorrhea, amenorrhea and galac- ' 


torrhea, galactor rhea alone, or anovulatory: cycles and 
infertility may or may not have pituitary tumors. 


2. Clinical symptoms do not always correlate with ' 


the prolactin level and patients with normal prolactins 


may have pituitary tumors. Of the 57 patients with 


abnormal polytomography, 37 (65%) had elevated pro- 
lactin levels; of those, only 16 had galactorrhea. There- 
fore 35% of the patients with abnormal polytomog- 


raphy had normal prolactin levels and five of these 
patients had tumors confirmed : at Surgery. ' The highest E 


prolactin levels were associated with amenorrhea, with 


or without galactorrhea. There were 12 patients (20%) 2 
with prolactin levels of 100 ng/ml or greater, four with 


amenorrhea only, and eight with amenorrhea and ga- 


lactorrhea: Ten of these 12 patients elected to undergo - ^ 


surgery, and a tumor was confirmed in all: 10. Two 
patients had prolactin levels of 50 or. more, and both 
had tumors confirmed at surgery. Interestingly, pa- 
tients presenting with only galactorrhea generally had 
relatively low prolactin levels, except for one patient 


with a 4 month history of galactorrhea, a prolactin of E 


115 ng/ml, and a normal polytomography—this was 
the patient who had a stalk apea removed via 
craniotomy. 

3. The incidence of empty sella is significant (nine of 


57 patients with abnormal polytomography, 15.8%), ` 


and »neumoencephalography is essential to avoid un- 


necessary surgery. Galactorrhea may be associated with 
an empty sella (two of six patients with completely 
empty sellas had prolactin levels of 20 and 25 rig/ml). 
The prolactin levels in the nine patients ranged from 
normal to a high of 42 ng/ml. In one patient, the CT 


 ''scan indicated a suprasellar mass, but this was not 


confirmed by pneumoencephalography. 
4.. Visual field examination is not a useful scr eening 
procedure, Only one of the 60 patients had a visual 


~ field.consistent with the presence of a tumor; all other 


stüdies were normal in this patient, and she had an 
uneventful pregnancy after induction of ovulation with 
Pergonal. There was'not a single case of an abnormal 
funduscopic examination, i 

5. Evaluation of thyroid function is important. Two 
of 57 patients (3.5%) with abnormal polytomography 
were found to'be hypothyroid. The clinician should be 


- aware that replacement therapy may be associated with 


a paradoxical response in patients who’ have an en- 
: larged pituitary associatéd with hypothyroidism. Low- : 
dose replacement may acutely increase the pituitary 
content of TSH and lead to an increase in size with 
visual field changes.? 

6. The insulin tolerance test is not helpful in detect- 


ing the presence of a pituitary tumor or in guiding, 
.. management decisions. Abnormal responses in growth 


hormone were noted in only four patients: two had 
‘empty sellas, one patient with amenorrhea and galac- 


“torrhea had a large tumor with suprasellar. extension 
` removeG by transsphenoidal surgery, and one patient 
. With normal prolactin refused further studies and is 

being followed. Only one patient had a less than nor- 


mal ACTH response to insulin-induced hypoglycemia. 
: All patients ‘had normal baseline ürinary 5 hydroxy- 
corticosteroids. 

7. Measurement of baseline ponadotionin levels 
does not add important information. Excluding’ one 
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postmenopausal patient, FSH and LH levels were 
normal and did not differ between groups of patients. 
Therefore the only reason to measure FSH and LH in 
the wor kup of pituitary tumors is to detect the rare 
patient with a gonadotropin-producing tumor (which i is 
associated with no obvious clinical symptoms.'? 

8. The CT scan contributes little, and should be 
omitted. Only one of three patients with suprasellar 
extension on pneumoencephalography and at surgery 
had an abnormal CT scan. One patient whose CT scan 
indicated a mass above the sella was found to have an 
empty sella on pneumoencephalography. 

9. In the presence of a high prolactin level (over 100 
ng/ml), a normal polytomogram does not rule out a 
tumor. Further evaluation is necessary to rule out a 
suprasellar problem. The unreliability of CT scanning 
in this series suggests that until new and advanced CT 
scan techniques prove their value, pneumoencephalog- 
raphy must be utilized to evaluate the suprasellar area. 

Based on these observations, and others which indi- 
cate that dynamic studies with TRH, chlorpromazine, 
and GnRH do not discriminate between women with 
and without evidence of pituitary tumors, "7" an 
economic and efficient program of evaluation may be 
recommended. 


1. Prolactin levels should be obtained on all patients - 


presenting with either amenorrhea, galactorrhea, 'or 
anovulation. Random single samples are sufficient as 
variations in the amplitude of the spikes of secretion 
and the sleep-related increase appear to be abolished 
in both functional and tumor hyperprolactinemic 
states.!': !^ 

2. All patients with galactorrhea or elevated prolac- 
tin levels should have thyroid functian tests, especially 
the measurement of TSH levels. 

3. Pol ytomography should be obtained on al] pa- 
tients with elevated prolactin levels, with amenorrhea 
not due to ovarian failure and with no response to a 
progestational challenge; or with galactorrhea regard- 
less of the menstrual bleeding pattern or prolactin 
levels. Despite the fact that three patients ‘with 
anovulatory cycles had abnormal polytomography (in- 
cluding one patient with a large tumor confirmed at 
operation) the infrec juency of this association argues 
against routine polytomography for anovulatory pa- 
tients. However, these patients emphasize the need for 
continued surveillance. ` i 

Subsequent decisions are based upon the results of 
the ‘prolactin levels, the thyroid function tests, poly- 
tomography, ; and the indications and desire for sur- 
gery. If surgery is planned, preoperative pneumoen- 
cephalography is necessary. If clinicians are uneasy 
abeut' performing pneumoencephalography without 
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documenting adrenal reserve, prophylactic corticoste- 
roid coverage may be employed. Alternatively one may 
document normal morning and afternoon cortisol 
levels with normal diurnal variation as reassuring evi- 
dence of adequate adrenal function. 

There are four major categories of patients, based 
upon the results of the prolactin level and polytomog- 

raphy. Management decisions for each of these cate- 
gories are as follows: 

Abnormal polytomography and elevated prolactin, If pro- 
lactin is greater than 100 ng/ml or if the sella is en- 
larged, perform transsphenoidal surgery after pneu- 
moencephalography. If prolactin is less than 100 
ng/ml, and the sella is not enlarged, consider treatment 
with bromocriptine. 

Abnormal polyomography and normal prolactin. If the 
sella is enlarged, perform transsphenoidal surgery 
after pneumoencephalography. 

Normal polytomography and elevated prolactin. Uf prolac- 
tin is greater than 100 ng/ml, perform pneumoen- 
cephalogr aphy to rule out a suprasellar problem. Con- 
sider transsphenoidal surgery vs. bromocriptine. 

- Normal polytomography and normal prolactin. Annual 
evaluation is sufficient with measurement of prolactin 
levels and x-ray assessment of the sella turcica. 

In patients on whom an operation is not performed, 
close surveillance is necessary in order to detect clini- 
cally significant tumor growth before a tumor size is 
reached which makes surgical removal difficult. In pa- 
tients with very high prolactin levels, evaulation every 6 
months is indicated with measurement of prolactin and 
x-ray assessment of the sella turcica. Because of the 
expense and significant irradiation associated with re- 
peat polytomography, surveillance x-rays can utilize 
lateral and coned-down views of the sella. Remember, 
that this view may be norma! with a small adenoma. In 
patients with normal or low prolactin levels, annual 
evaluation is sufficient. 

Although some patients prefer a surgical approach 
for even the small adenoma, we have become progres- 
sively less aggressive in recommending surgery, 1n four 
autopsy studies, the incidence of clinically undetectable | 
pituitary adenomas was 9.1%, 1396, 15%, and 22.5%, 
respectively.'57? Some adenomas are destined to en- 
large but we neither know how many will enlarge nor 
know how to identify those that will enlarge. Certainly 
a surgical approach is indicated in patients with large 
tumors; however, recent reports have contradicted 
earlier contentions that the prolactin level is correlated 
with tumor size.??: *! Therefore, reasonable indications 
for surgery include: (1) a prolactin level over 100 ng/ml 
with abnormal polytomography or (9) an enlarged sella 
turcica on polytomography. i l 
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It has been argued that a desire for pregnancy is a: 


significant indication fór the surgical approach. This 
argument hinges on the risk of tumor enlargement 


during pregnancy, with the possibility of visual loss,”? se 


and even a chance of hemorrhage. Re-evaluation of 


this problem suggests that this risk is not as great as ` 


initially. believed. Magyar and Marshall? reviewed 91 
pregnancies in 73 women with untreated tumors in 
published reports and in responses to their ques- 
tionnaire. In this review, 23% of the patients developed 
headaches and 2596 suffered visual disturbances, with 


22 patients (30%) receiving surgery or radiation ther- ` 


apy either during or immediately after pregnancy. The 
incidence of tumor enlargement in this review is high 


(4096), but tumor patients as defined by today's modern . 


techniques of polytomography and measurement of 
prolactin probably have smaller tumors than those re- 


-ported in the past, ‘and thus have a better prognosis, 


Furthermore, since no single one of us in an-infertility 
practice has: noted such a high incidence of this prob- 
lem, it suggests that the review is derived from a collec- 


tion of cases biased toward larger tumors. Gemzell?* 


reported 250 term pregnancies in over 700 anovula- 
tory women who had induction of ovulation, and there 
were only three who developed visual disturbances. It 
is likely 1 that the presence of symptoms indicates'a high 
risk of tumor enlargement and progression. On the 
other hand, the size of the tumor alone is not critical in 
that both small and large’ tumors may under go une: 


ventful pregnancies.” 2» 26 The value of the review by , 
Magyar and Marshall is to indicate that growth is iden-. 


tifiable by symptoms and visual changes. 

There have been recent reports of uneventful preg- 
nancies in patients with elevated prolactin levels arid 
x-ray evidence of pituitary tumors, including no dif- 
ficulties during breast feeding.?* ?€ If headaches and 
visual changes do occur, resolution can be achieved 
with bromocriptine treatment.” This combination (the 
rarity of tumor growth during pregnancy and success- 
ful treatment with bromocriptine) makes it reasonable 
to pursue the induction of ovulation and avoid pitu- 
itary surgery in patients with small | pituitary : adenomas. 

When pregnancy is achieved i in the presence of an 
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adenoma, close surveillance is indicated, Visual field 
examination ‘should be ‘obtained monthly. Prolactin 
levels are helpful only if a tremendous increase in se- , 
cretion occurs, raising peripheral levels beyond that 
seen with normal pregnancy. In the review by Magyar 
and Marshall; headaches preceded visual disturbarices 
by 4.2 weeks, and first appeared by trimesters as fol- 
lows: 66% i in the first trimester, 2496 in the second, and 
10% in the third.” Visual disturbances occurred fairly 
equally in all three trimesters. There is no characteristic 
headache, as they are variable in intensity, location, and 
character." Bitemporal hemianopsia is the classical vi 
suàl field finding, but other: ‘defects’ may occur.” If 


: changes occur near term, termination of pregnancy is 


indicated, as postpartum resolution of changes occurs 
promptly and reliably. 

A final reason for deferring sur irgical i intervention can 
be found in the recent reports that high-dose bromo- 
criptine (20 mg daily) can reduce the size of lar ge pitu- 


- itary tumors.” 99 The anticipated accumulation of clin- 


ical experience with the medical treatment of pituitary 
tumors should further delineate ips indicatians for 
surgery. ` 3 

In amenorrheic patients, with Sacuidentephalu: 


i graphic evidence of an empty sella turcica, the choiċes 


are induction of ovulation if pregnancy is desired or 
hormone replacement ther apy. Continued surveillance 
is necessary in view of the possibility of coexisting ade- 
nomas and empty sellas’! A prolactin level greater 
than 100 ng/ml should make one suspicious of an ade- 
noma, since the empty sella may be the result of tumor 
infarction. 

A more definitive program of management requires 
answers to thë following questions: What is the natural 


` history of pituitary tumors? What is the effect of long: 


term high-dose bromocriptine treatment? What is the 
morbidity of repeated x-ray evaluation? What is the 
tumor recurrence rate? Are elevated prolactin levels 
following surgery due to residual tumor or stalk dam- : 


age? As answers to these questions become available, 


progr ams of evaluation and management undoubtedly 
will change. : 
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Discussion 


DR. LUIGI MASTROIANNI, JR., Philadelphia, Pennsyl- 
vania. Tumors of the pituitary gland which influence 
reproductive function have been the subject of.increas- 
ing attention and, not surprisingly, some controversy. 
In this comprehensive assessment of 60 patients with 
abnormal tomography and/or elevated prolactin levels, 
the authors have provided information which has 
brought us closer to evolving a reasonable diagnostic 
approach to these fascinating clinical entities. The two 
principal diagnostic measures which have allowed 
clinicians to begin to place such lesions in perspec- 
tive—reliable prolactin: determinations and polyto- 
mography—are of recent vintage. Pituitary tumors 
heretofore detected principally at autopsy are now rec- 
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ognized as viable clinical entities. Although we assume 
that such lesions were always extant, there remains a 
lingering possibility that they are occurring with 
greater frequency. Thus far studies have failed to re- 
late their etiology to environmental or other factors, 
such as pill use, but continued surveillance is still very 
much in order. The issues which face the clinician 
today center about the approaches which can rea- 
sonably be used to identify those lesions which may be 
causing ovulatory failure and infertility, or which in 
time may be harmful to the patient herself, the selec- 
tion of an appropriate treatment modality once a lesion 
is uncovered, and finally the selection of a regimen for 
following patients with known pituitary adenoma who 
are not treated surgically. 
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In this. cn oughly donum study several diag- 
nostic measures have been evaluated. Visual field 
examination, the insulin tolerance test, and CT scans 
did not really prove to be useful. The authors also 
pointed out that dynamic studies with TRH, chlor- 


promazine, and GnRH need not be included in the’ 


clinician's armamentarium. It is most useful to have 
this evidence that these elaborate, expensive, and 
time-consuming pr ocedures are not really essential to 
patient management. 

` The usefulness of prolactin determinations on all 


patients with ovulatory disturbance and/or galactor-, 


rhea has been clearly established. It is. disquieting, 


however, that 35% of the patients. with abnormal ` 


polytomography in this series had exhibited normal 
prolactin levels. Which of our patients, then, should be 
selected out for polytomography, an expensive and.not 
innocuous procedure? To settle this issue it would be 


useful to have information on the patient pool from 


which the patients in this series were selected. How 
many normal polytomograms were done to yield 57 
abnormal ones? What clinical criteria should be used to 
arrive at a decision to obtain a polytomogram? Are we 
prepared, as suggested by the authors, to do polyto- 
mography on all patients with amenorrhea who are not 
hypergonadotropic? The cost-effectiveness and risk- 


benefit. ratio of such an approach must be based on the’ 
over-all yield of those tumors which place the patient at | 
risk. Others who have grappled with this important . 


issue have suggested that in the presence of normal 
prolactin levels and a normal cone AP and lateral sulla 
x-ray, the polytomogram would be expected to be 
normal.,How many of the patients in this series with 
normal prolactin levels and abnormal tomograms 
might also have exhibited sella changes with cone view 
films of the sella? If, as suggested by the authors, cone 
view films of the sella are useful for continued surveil- 


. lance of patients with normal prolactin levels and nor- 


mal tomograms, would they not be equally useful for 
screening patients who might have significant lesions? 

The management of patients with pituitary lesions 
has engendered a great deal of discussion. The patients 
ircluded in this study help to provide a basis for judg- 


ment on this matter, and it is clear that the authors 


have been evolving their approaches to treatment 
along the way. For example, in the galactorrhea-only 
group, although seven of eight patients had abnormal 
tomograms, none was subjected to surgery. In the 
amenorrhea group two patients who exhibited abnor- 
mal tomograms and normal prolactin levels had a 
transsphenoidal resection and one, in spite of a normal 
tamogram, was.treated'surgically and a lesion was un- 


covered. In the amenorrhea-galactorrhea group three 


patients had elevated prolactin levels and abnormal 
tomograms but surgery was not performed. 


In his discussion Dr. Speroff has pointed to the in- | 


creasing use of bromoergocriptine in the management 
of patients with: pituitary microadenomas. Since bro- 


; 
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moergocriptine does not presently have the FDA's ap- 
proval for use as an ovulation inducer in the treatment 
of infertility, what is the clinician in the United States to 
do until the issue as to whether or not it can-be used in 
patients who are potentially pregnant has been settled? 
` It would be helpful to have Dr. Speroff's comments on 
the justification for the FDA's decision to withhold 

‘treatment in these circumstances. 

' [n all, this article is one of the best available reports 
on the management-of patients with-potential pituitary 
adenomas. It represents a meticulously carried out clin- 

‘ical evaluation, and has done much to clarify important 
‘issues in patient management. The authors have pro- 
vided a most important contribution tó our continuing 
‘understanding of these enigmatic pituitary tumors 
which so often affect reproductive function. 

Dr. WILLIAM SPELLACY, Chicago, Illinois. The au- 
thors found that the insulin hypoglycemia test was not 
helpful in determining ifa pituitary tumor was present, 
and this is: not surprising, since it acts in the 
hypothalamic area rather than at the pituitary gland. 
Do they have any data on ‘whether, the hypoglycemia 
test results correlate with the ‘success of clomid treat- 
ment in inducing ovulation since that drug also acts at 
the hypothalamic area? 

. I believe that one of the groups of patients that they 
“would recommend for surgery was composed of those 
patients with some enlargement or change in the sella 
plus a prolactin level over 100 ng/nl. 

Since surgery may not completely lower pr olactin 
Jevels, particular ly in the patients with higher prolactin 

- levels, and since pr olactin can be lower ed. with bromer- 
gocriptine, and since the pregnancy outcome is related _ 
to the size of the microadenoma rather than the pro- 
iactin level, then why would they. pick a prolactin level 
as an indication for surgery rather than the size of the 
adenoma? , : 

And finally, do they have, any dats on oral contra- 
ceptive use in the patients with pituitary adenomas? 

DR. ROBERT GOODLIN, Omaha, Nebraska. ] wonder 
why the authors recommend visual field examinations 
for recovery during pregnancy when they are of no use 
in the nonprégnant ladies? : 

Dr. A. BRIAN LITTLE, Cleveland, Ohio. Although the 
authors have alluded to the fact that more work needs 


1 


` to be done, I just wonder if they would commént on 


‘bromocriptine in either modifying or relieving prolac- 
‘tinemia, in view of the fact that some call the pituitary 
lesion hyperplasia rather than an adenoma? 

"What is the intrathecal metrizimide method? 

‘DR. 'SPEROFF (Closing): For the question of how 


zx many normal polytomes does it- take to find 57 abnor- 


mal polytomes, I do not have the answer, That will be a 


"useful per centage to derive from our clinical material. 


What are the indications for polytomography, espe- 
cially since it gives significant irradiation? And should 
we be satisfied with the less sensitive technique? It takes 
a microadenoma of at least 5 mm in diameter* to be . 
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detected radiologically with the polytome. If you do 
both an AP and a lateral polytome, you get approxi- 
mately 5 rads of irradiation. However, if you eliminate 


the AP and just do the lateral, you get less than 1 rad. . 


Therefore, one can make an argument for just doing 
the lateral polytomography. I would not argue with an 
approach that uses coned-down views of the sella if we 
could document when the coned-down view of the sella 
became positive. Does it become positive at 10 mm; 6 
mm? We do not know that yet. Roughly 50% of nega- 
tive coned-down views of the sella will have a positive 


polytome. So I prefer to start with the more sensitive 


technique. 

The FDA's decision on bromocriptine appears to me 
to be too strict. Most of these patients come to us seek- 
ing pregnancy. Therefore, the restriction is very un- 


realistic. If the clinician is afraid to use bromocriptine | 


in the patient who is seeking pregnancy, then I think 
she ought to be referred to one of us who is not afraid. 
The situation is similar, I think, to treating premature 
labor with agents that are not approved for that use, or 
the use of Depo-Provera for contraception. There are 
some clinical standards of practice that the FDA has not 
caught up with. 

In response to Dr. Spellacy's questions, we did not 
compare the growth hormone response in the insulin 
tolerance test to the ability to respond to clomiphene; 
and only one of these patients was treated with 
clomiphene. I do not think it is worthwhile as a clinical 

. tool to subject patients to this testing requiring a hospi- 


o talizatiori just to determine whether she can utilize 


clomiphene. 

Yes, there is a paradox in recommending surgery 
with the high prolactin and the bigger tumor because 
the surgeon says, "We have better results with: the 
smaller tumor." The other response would be to oper- 
ate on all of these when they are small. 
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My feeling is that we do not need to operate on all of 
these. We need to operate on only those that are grow- 
ing, or that have grown. At the present time I know of - 
no other way to weed these out except for the higher 
prolactin and some kind of x-ray sign of enlargement. 

We have no data on birth-controll pill use in these 60 
patients, but I think that Coulam's recent study from 
the Mayo Clinic was very useful in indicating the in- 
creased incidence of this problem in Minnesota, prob- 
ably due to our diagnostic ability. There was no corre- 


lation with birth-control use. 


Why do we recommend visual field use during preg- 
nancy when it is not of use as a screening tool? Because 
in pregnancy it detects enlargement, and further use of 
the x-ray is excessive. The patient who-develops a prob- 
lem.in pregnancy is one who will develop headaches or 
visual field changes. Using symptoms and visual field 
changes is an effective guide for picking the patient 
who needs further bromocriptine treatment; or, if she 
is at term, termination of pregnancy. 

The problem of hyperplasia vs. the small adenoma is 
a real one. Perhaps many of these adenomas that were 
removed were, in truth; hyperplasia. I am not sure it 
makes a difference, because bromocriptine will affect 
both. It may be possible that high-dose bromocriptine 
will make the problem go away. The next couple of 
years will answer that important clinical question. If 
that is true, it will solve a lot of problems. 

“Metrizimide” is a contrast material which replaces 
air in the pneumoencephalogram, and therefore is 
more.comfortable. By injecting metrizimide into the 
intrathecal space one can demonstrate an empty sella 
or a suprasellar problem with the CT scan. The proce- 
dure looks good so far, but it is still preliminary, and we 
must still rely on pneumoencephalography. 


Value of immune monitoring in gynecologic cancer 
patients receiving immunotherapy - 


PHILIP J. DiSAIA, M.D. 
“WILLIAM M. RICH, M.D. 


Irvine, California 


immunotherapy with nonspecific immunopotentiators such as Corynebacterium parvum is under 
study in several areas of gynecologic oncology. The efficacy of this new modality awaits the results 
of carefully done clinical trials designed to measure an improved effect on survival when this and 
similar agents are added to conventional therapy. This report deals with an attempt to demonstrate 
enhancement of the cell-mediated immune response in a small number of patients with advanced 
ovarian (18 patients) and cervical (12 patients) cancer who were treated with intravenous C. 
parvum in addition to either chemotherapy (Alkeran) or pelvic radiotherapy. Monitoring of the 
immune response was accomplished by skin testing, T-lymprocyte rosettes, B-lymphocyte rosettes, 
simulation of lymphocytes with mitogens (PHA and Gon-A) and total lymphocyte counts. No distinct 
improvement in these parameters could be demonstrated as a result of immunotherapy with C. 
parvum. These results and the value of immune monitoring as currently performed are discussed. 


(AM. J. OBSTET. GYNECOL. 135:907, 1979.) 


In FORMATION on individual patient immunocompe- 
tence may be of great potential importance in the 
evaluation and clinical monitoring of the cancer pa- 


tient. The basis for this assumption is in the strong 


correlation between immunocompetence and prog- 
ncsis such that those patients who are weakly immu- 
nccompetent are likely to have a poor prognosis. A 
clear scientific basis for this relationship is not entirely 
understood, but indirect evidence exists in the follow- 
ing facts: first, most animal and human. tumors contain 
‘tumor-associated antigens which are not found, or are 
found only in diminished amounts, in the analogous 
normal tissues. It has been demonstrated that these 
antigens are capable of inducing an immune response 
and effective host-defense mechanisms can be elicited 
in at least some of these tumor-bearing subjects. It has 
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been clearly demonstrated in animal models that if the 
tumor immunity is vigorous, host control of the tumor 
can act in conjunction with standard therapy and result 
in improved prognosis. On the other hand, if tumor 
immunity is weak or absent, the prognosis may be very 


_ poor. 


In addition, the immunosuppressive effects of con- 
ventional cancer therapy and the resultant immu- 
nodeficiency are phenomena which occur regularly 
and should be avoided during the design and conduct 
of new approaches to cancer therapy. The conven- 
tional forms of cancer therapy, namely, surgery, 


_ radiotherapy, and chemotherapy all have profound 


immunosuppressive properties.’ Some authors have 
estimated that there is a period lasting up to 1 month 
following surgery when lymphocyte responses mea- 
sured in vitro are markedly deficient. In a similar man- 
ner, radiotherapy has been shown to be associated with 


.a suppression in the number of key lymphocytes for 


months to years following treatment. The immu- 
hosuppressive effects of chemotherapy are also well 
recognized. One need only point to the example of 
allogeneic graft tolerance (kidney transplant) in pa- 
tients receiving daily oral therapy with azathioprine 
and prednisone to suppress rejection of organ grafts. 
In contrast, intermittent chemotherapy as used' in the 
treatment of most gynecologic malignancies suppresses 
the immune response briefly and may actually result 
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in a rebound and overshoot of levels-of immunocom- 
petence. . ; 

Previous work? ? clearly demonstrated that, in the 
case of epithelial cancer of the ovary and squamous-cell 
carcinoma of the cervix, a key effector in the immu- 
' nologic response to the malignancy appeared to be cell 
mediated. Lymphocytes obtained from the cancer- 
bearing patient were capable of destroying. both au- 
tochthonous and allogeneic tumor cells in tissue 
: culture. l 


In the present study attempts are made to evaluate ' 


the immunocompetence of lymphocytes from patients 
with adenocarcinoma of the ovary and squamous-cell 
carcinoma of the cervix during conventional therapy 
assisted by the administration of immunotherapy with 
Corynebacterium parvum. €. parvum was selected because 
in animal models it was shown to be an effective immu- 
nopotentiator with all of the characteristics which had 
been previously assigned to other mitogens. In many 
animal tumor systems, including sarcomas and carci- 

_nomas, C. parvum has been shown to be as effective as 
bacillus Calmette-Guérin (BCG) as an immunopoten- 
lator. In addition, it has not been demonstrated: to 
have any potential for evoking blocking factors. Most 
importantly, C. parvum appeared to have the potential 
to evoke a strong nonspecific stimulation of the im- 
mune response as a formalin-killed organism, thus 
avoiding all of the infectious complications often seen 
with BCG. In general, C. parvum has been shown to 
increase nonspecific tumor résistance, to potentiate 
specific tumor rejections and immunity, to effect borie 
marrow proliferative and other cellular mechanisms, 
and to have additive antitumor effects when combined 
with alkalating agents.*^ Thus, for these studies, the 
immunomodulating agent was Coparvax (C. parvum, 
Burroughs- Wellcome). 

The objectives of this study were to study theimmu- 
nocompetence of the patient's lymphocytes by multiple 
techniques during standard therapy and with the addi- 
tion of an immunomodulator, C. parvum. 'The assump- 
tion is made that an augmentation of the patients’ 


immunocompetence will be reflected in lymphocyte- 
monitoring devices such as skin testing, stimulation, 


of lymphocytes. by mitogens, T-lymphocyte rosette 
counts, and total lymphocyte counts. Patients were 

studied longitudinally and, because of the small num- 

_ ber of patients evaluated, there was no control group; 
each patient served as her own control. The hope was 
to demonstrate that the use of an immunomodulator 
such as C. parvum would result in an increase or at least 
no decrease (anticipated with other therapy) in lym- 
phocyte immunocompetence as measured by the im- 
mune-monitoring devices listed above. 
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Materiais and methods 


Cervical cancer patients selection. Twelve patients 
with Stage III squamous-cell carcinoma of the cervix 
were accepted for study. All of these patients had 
a surgical procedure demonstrating the absence of 
para-aortic lymph node involvement. In most instances 
this had been done through a retroperitoneal approach 
described by Shellhaus.’ Patients were scheduled for 
pelvic irradiation followed by appropriate brachyther- 
apy when the first dose of intravenous C. parvum (4 
mg/M?) was given 5 days prior to the commencement 
of radiotherapy and within 4 weeks of the surgical pro- 
cedure. Administration of the immunomodulator was 
repeated every 2 weeks throughout the period of radi- 


_ ation therapy (10 to 12 weeks) and then reduced to 


monthly doses. Radiation. dosage was between 5,000 
and 6,000 rads to the whole pelvis followed by 4,000 to 
5,000 mg hours of radium pr cesium by the in- 
tracavitary route. Immune monitoring was begun prior 
to surgery and continued with determinations being 
done prior to the next dose of immunotherapy in each. 
patient. j 

Ovarian cancer patients selection. Eighteen patients 
with Stage III epithelial ovarian carcinoma were se- 
lected for study. All patients had had an exploratory 
laparotomy with resection of as much tumor mass as 
possible. No patient had received prior radiation or. 
chemotherapy. All patients received Melphalan (Bur- 
roughs-Wellcome) within 2 weeks of surgery; five daily 
doses at 0.2 mg/kg/day were planned monthly for a 
minimum of 12 months. The C. parvum was adminis- 
tered at a dose of 4.0 mg/M? on day 7, 2 days following 
the fifth day of each Melphalan course. C. parvum was 
given by intravenous infusion in 100 ml of normal sa- 
line over 1 hour. Initially C. parvum infusions were 


. given in hospital for the majority of patients, especially 


during the early months of this study. Later, outpatient 
management for the immunotherapy was facilitated by 
acetaminophen given prior to the infusion and by hav- 
ing the patients drink warm liquids while reclining in a 
comfortable atmosphere during the infusion. The 
combined therapy was repeated at 4 week intervals.if 
the white count was greater than 3,000 and the platelet 
count greater than 100,000. Sampling for immune 
monitoring was taken prior to commencement of any 
therapy and then monthly thereafter on the day before 
the commencement of the next course of Melphalan 
chemotherapy. 

Definition of clinical response. 

Cervical cancer. Twelve patients with squamous-cel] 


carcinoma of the cervix weré evaluated at 18 months 


following commencement of therapy. Six of the pa-. 
tients had evidence of recurrent or persistent disease 
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and these were labeled nonresponders. The remaining 
six patients were in remission at the end of 18 months 
and were labeled responders. i 

Ovarian cancer. The 18 patients with Stage III epi- 
thelial cancer of the ovary were categorized into re- 
sponders vs. nonresponders based on an evaluation at 
12 months following commencement of therapy. Pa- 
tients who had no progression of disease at 12 months 
were considered responders and there were six such 
patients. Patients who had demonstrated progression 
of disease within the 12 months of follow-up were con- 
sidered nonresponders. 

These arbitrary determinations were made in an ef- 


fort to demonstrate any difference that may exist in the, 


immunopotentiation of responders vs. nonresponders 
receiving the same therapy. It was hoped that we could 
demonstrate by our immune-monitoring techniques 
that the patients who did well were more positively af- 


fected by the immunomodulator than those who did | 


less well. . 

Methods of immune testing. 

Shin testing. Paired evaluations were made on the 30 
patients prior to and during C. parvum therapy with a 
battery of five antigens. The second skin test episode 
was conducted between the third and fourth doses of 
C. parvum. The antigens used were DNFB (2,4- 
dinitrofluorobenzene), PPD, mumps, Candida, and 
streptokinase-streptodornase (SK/SD). The antigens 
were injected intradermally in volumes of 0.1 ml and 
they were read at 48 hours. A positive reading was 


induration of 5 mm or greater at 48 hours. Sensitiza-’ 
tion with DNFB was carried out with 2,000 ug dissol- 


ved in 0.1 L of acetone and applied to the inner aspect 
of the upper arm. The material was applied to an area 
within the confines of a 2.9 cm diameter plastic ring 
held firmly agai nst the skin. After even application, the 
solvent was allowed to evaporate and the sites were 
ccvered by sterile dressings. These were removed 24 
hours later and the test sites examined for evidence of 
an inflammatory response to the 2,000 ug dose of 
DNFB. Response to the initial dose was rare and in the 
absence of such a response a second dose of 100 ug was 
applied to the same area 14 days later. 

T-cell rosettes (E-R). Human thymus-derived lympho- 
cytes (T-cells) have receptors for sheep red blood cells 
and form rosettes (E rosettes) (Fig. 1). In view of the 
evidence that these T-lymphocytes are prime media- 
tars of cellular immunity it appears warranted to study 


‘the percentage of rosette-forming cells (RFC) in the 


peripheral blood of patients with cancer. Freshly 
drawn venous blood was mixed with heparin (20 U/ml) 
and layered into a Ficoll-Hypaque gradient’ and pe- 
ripheral blodd lymphocytes (PBL) were separated after 
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Fig. 1. T-cell rosette photographed from an immunofluores- 
cent preparation. Note the numerous erythrocytes clustered 
around a T-cell lymphocyte. 


centrifugation at 400Xg for 40 minutes at room tem- 
perature. The lymphocytes (PBL) separated from the 
interface were carefully pipetted off, washed three 
times in phosphate-buffered saline (PBS), and brought 
to a final concentration of 2 x 6 PBL/ml in PBS. The 
T-RFC population was measured by mixing 0.25 ml of 
PBL with 0.25 ml of 0.5% unsensitized SRBC, and then 
centrifuging at 200xg for 5 minutes at room tempera- 
ture, The mixture was then incubated in an ice-water 
bath (4 to 8° C) for 60 minutes. The cell pellet was then 
gently resuspended and a drop of suspension was 
placed onto a hemocytometer and the number of ro- 
settes (3 or more SRBC surrounding a lymphocyte) 
were counted. All tests were performed in duplicate 
and 200 or more lymphocytes were counted to deter- 
mine the percent of total T-RFC. Percent T-cells and 
T-cell levels were calculated for each group (ovarian 
and cervical). T-cell level was defined as the number of 
T-cells/mm? and calculated by the formula: 


Number of T-cells = total leukoeyte count x . 
% lymphocytes x % T-cells. 
T-cell determinations were done monthly in the pa- 
tients with ovarian cancer (just prior to the next C. 
parvum dose) and twice monthly in patients with cervi- 
cal cancer undergoing radiotherapy (also just prior to 


“the C. parvum dose administered every 14-days). 


B Lymphocyte rosettes (EAC-R). B-cells were deter- 
mined by an erythroérythrocyte-antibody-complement 
(EAC) rosetting technique. A 5' mm quantity of a 5% 
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Fig. 2. A longitudinal study of percent T- cells i in six patients with Stage III cervical cancer under 
therapy with radiotherapy and IRURE NEIUDY and then having a good response. 


Table I. Changes in respanse | to skin testing 
following C. Parvum 


^| No change | 
(%) 












Negative to 
positive (%) 


Positive to 


Antigen negative (%) 


DNFB ` 85 12 3 
PPD (intermediate) 90 3 6 
Mumps j 70 4 | 26 
Candida . 70 15 15 
SK/SD 80 10 10 


solution of washed unsensitized SRBC was incubated 
for 30 minutes at 37? C with 5 ml o£ rabbit anti- SRBC 
sera diluted 1:2,500 in PBS. The cells were washed 
three times and resuspended in 5 ml of PBS. Then 5 ml 
of a 1:10 solution of mouse sera were added, and the 
suspension was incubated for 30 minutes in a 37*.C 
waterbath. The sensitized SRBC were washed and ad- 
justed to a 0.5% final concentration of PBS containing 
0.01M ‘Na*HEDTA to inhibit rosette formation by con- 
taminating neutrophils and monocytes." 

For the B-RFC assay, 0.25 ml of PBL was mixed with 
0.25 ml of 0.5% sensitized SRBC, centrifuged at 200yg 
for 2 minutes at room temperature, then incubated ina 
37° C waterbath. The cell pellet was resuspended by 
vigorous mixing and the B-RFC were counted as preyi- 
ously described. When unsensitized SRBC were tested 
as controls, no'or few rosettes were formed. B-cell de- 
terminations were done monthly in the patients with 
ovarian cancer and bimonthly i in the patients with cer- 
vical cancer undergoing radiotherapy in a manner 
analogous to that described for the T-cell deter- 
minations. E 

Total lymphocyte counts. In a previous study’? 
noted that total lymphocyte counts at the initiation of 


it was 


Table II. Skin test response comparison with 
clinical response 








Site and response Total patients | Antigen pos. 
Cervix: m aio ` 
Good response 6 3(50%) 4(67%) 
Poor response 6 1(16%) 1(16%) 
Ovary: 
Good response 6 4(67%) 3(50%) 
Poor response 12 3(25%) 3(25%) 





therapy for advanced cervical cancer correlate well 
with the response to therapy and should predict the 
remission rate. The total or absolute lymphocyte count 
is obtained by multiplying the white count on the pe- 
ripheral blood sample by the percent of lymphocytes 
obtained on differential count of the same specimen. 
An average of three determinations was taken in each 
instance both for the total white count and the percent 
lymphocytes. The absolute lymphocyte count was de- 
termined on each sample taken for both T-cell and 
B-cell studies. Thus the fr equency was analogous to 
that which is described above. 

In vitro lymphocyte stimulation by mitogens. Blood was 
collected in heparinized plastic syringes from cancer 
patients and a mixture of equal volumes of blood and 
saline was layered on a Ficoll-sodium metrizoate den- 
sity radiant (specific gravity, 1.08). The lymphocyte- 
rich layer was separated by centrifugation (200 xg for 
40 minutes). The lymphocytes were resuspended in 
RPMI 1640 medium supplemented with 10% heated 
inactivated AB human serum, 2.596 of 1M Hepes Buf- 
fer, glutamine (0:25 mg/cc) and antibiotics. Viable cells 
were counted with a hemocytometer and equal num- 
bers of lymphocytes were cultured into microtiter 
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plates.. Transformation of lymphocytes was measured 
in terms of i incor poration of C- "-thymidine which was 
added after 72 hours and then incubated for 24 hours. 
Cultures were perfor med in triplicate. The concentra- 
tion of phytohemagglutinin (PHA) used was 6 ug/ml 
and of concanavalin (Con-A) was 50 ug/ml. At the end 
of thé incubation period the cells were washed with 
ice-cold isotonic saline, the acid-insoluble fraction was 
precipitated twice with 3% trichloracetic acid, and pre- 
cipizates were processed for liquid scintillation count- 
ing. Thymidine incorporation was expressed as counts 
per minute (cpm) per 10° lymphocytes. 


Results 


Skin Testing. In both groups of patients, 80% of the 
comparisons failed to demonstrate a change (Table I). 
Patients in both groups appeared to behave in a simiilar 
manner so the results were combined for the ptirposes 
of Table I. As previously reported," 1? those patients 
wità good reactivity appeared to respond to therapy far 
better than those demonstrating anergy (Table II). 

T-cell levels. Table III demonstrates no significant 
chenge i in percent T-cells or T-cell levels with adminis- 
tration of C. parvum. An increase or decrease of 10% in 
either the T-cell percent or the T-cell level was consid- 
ered significant. Otherwise it was recorded as no 
change. A longitudinal study of the six patients with 
good response to therapy is seen in Fig. 2. There is no 
clear trend notéd but in general the pretreatment levels 
appear to be highest and even with administration of C. 
parvum those initial levels are rarely maintained during 
therapy. A similar resporise was seen in á longitudinal 
study of the six patients responding poorly except that 
the clustering of initial percent T-cell values was not as 
high on the scale. Confusion is probably contributed by 
the addition of the i imniunosuppressive effects of sur- 
gery, and radiothera apy. Unfor tunátely, 
clinical demands for prompt therapy make separation 
of these elements difficult and create a less than ideal 
experimental situation. 

B-cell lévels. The study of percent B-cells and B-cell 
levels failed to demonstrate an alteration of the pro- 
portion of EAC rosette-forming cells subsequent to C. 


anesthesia, 


parvum administration. The results were varied and. 


analogous to that reported above for T-cells. 

Total lymphocyte counts. Fig. 3 illustrates a trend 
toward higher initial counts and maintenance of higher 
absolute lymphocyte counts throughout . therapy for 
the patients who respond vs. a lowered initial count and 
a concomitant drop in total counts during therapy for 
the nonresponders. The samé trend is seen in both the 
ovarian cancer and cervical cancer patients. It would 
appear that in general both chemotherapy and radio- 
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Fig. 3. Absolute lymphocyte counts in patients with cervical 
and ovarian cancer done serially during therapy. 
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Fig. 4. Results of lymphocyte blastogenesis in six patients with 
ovarian cancer responding well to therapy with Alkeran and 
C. parvum, 


therapy result in a lowering of the total or absolute 
lymphocyte count and the adniinistration of immuno- 
therapy with C. parvum does little to reverse this trend. 
Another explanation of the data in Fig. 3 would be that 
C: parvum itself creates some element of total lympho- 
cyte countsuppression and its influence is additive to 
the well-established imriunosuppressive effect of both 
chemotherapy and radiation therapy. This latter 
statement assumes that a smaller number of lympho- 
cytes equates to iminunosuppression; the validity of 
such an assumption will be discussed later in tliis manu- 
script. 

Stiniulation of lymphocytes by mitogens. The re- 
sponses to both PHA and Con-A were mixed and there 
was no trend discernible except to say that there ap- 
peared to be less thymidine incorporation (when com- 
pared to pretreatihent levels) as treatment progressed 
among nonresponders. Fig. 4 illustrates more mixed 
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Table III. T-cells after therapy compared with pretreatment 















' 96 of T-cells T-cell level 




















Site and response ` Total patients Decrease 








Increase No change Increase No change `| Decrease _ 



















Cervix: acu Ete ents taa rape Ld , we 
Good response £85 D UE 2 3 1 2 3 
Poor response : Qué S CEST oa cd 4 ' l vog ) 4 
rwr "n VE l 
Good response — — 6 1 TE ae d 1 4 1] 
Poorresponse , "m tu. da. ME 7. 7 074 es. = Le 4 
Table IV. Lymphocyte. response to PHA stimulation: demonstrated in a wide variety of experimental tumor 
Comparison with pretreatment ` a ' systems in animals and in a variety of human tumors. 
| ‘CPM X100. anon Presumably, when this host control (which i is the basis 
(median postreatment value) - of the hypothesized immunosurveillance mechanism 


` Total 
patients 





against cancer) breaks down; or is temporarily inter- 


Site and response 
p fered with, a malignant. process is not rejected and can. 





‘Cervix: — i dE ; ‘achieve the level of a clinically detected tumor. Al- 
Good response 6, ,? d EE though considerable controversy has developed recent- 
Poor response , 6- l .1 ^i ; M NU AUD 

i . ly regarding the hypothesized method of immunosur- _ 
cum Me 7 : 3 I me . veillance and the role which it plays in the development 
Poor response 12 2 3 stas t Tof fnalignaney) no disagreement exists regarding the 
Í role^which it plays in the development of malignancy, 
no disagreement exists regarding the role of immu- 
results among the patients with ovarian cancer re- , nocompetence and immunodeficiency in the patho- 
sponding well to therapy. Of the six responding pa- genesis and course of established: human malignancy. 
tients only two showed an increase over pretreatment l The prime basis for the hypothesis of immunosur- 
levels, whereas the other four demonstrate a slight de- ' véillance is the demonstration of the development or 
crease. Table IV summarizes the median posttreatment, , acceleration of experimental malignancy by immuno- 
value obtained by averaging the bimonthly and month- ` suppressive maneuvers in animal systems. However, 
ly values obtained in the same frequency previously _ this occurs almost exclusively in highly antigenic 
described for T&B cell counting. The premca nnen tumors, which are not exactly analogous to human 
value was used as the baseline. os tumors, which are usually weakly antigenic. However, 
„in the majority of animal and human tumors, specific 
Comment a. ' antitumor immune responses. directed at tumor cell 

Abundant evidence suggests that an immunologic surface antigens have been demonstrated once the _ 

' deficiency is one of the important features of the ma- ` tumor has been established. In almost every human , 
'lignant process and is involved in every stage of that tumor studied to date both cell- mediated immunity 
process, beginning with the etiology and concluding . and antibodies directed toward tumor-specific. or.tu- 
with the pathogenesis and natural history of the neo- |. mor -associated cell surface antigens have been. iden- 

plasm.: In addition, the immunosuppressive effécts of " tified. i 

' conventional cancer therapy and the resultant'immu- - There are two major WES in sich the levels of gen- 
nodeficiency are, phenomena which occur regularly eral immunocompetence and specific tumor immunity 
and are to be avoided if possible during design and .are related to cancer. (1) Immunocompetence and 
conduct of new approaclies to cancer therapy. The > : prognosis are related, independent of the stage of dis- 
immunodeficiency associated with cancer and the sub- . ease. (3) In advancing tumor, and particularly in the 
` sequent need for evaluation. of i immunocompeténce is. ‘présence of widespread malignancy, immünocompe- 
based on the fact that-all tumors that havé been prop- . "tence declines markedly and the patiént becomes pro- 
` erly evaluated in man, and the majority of animal gressively more immunodeficient. It would appear that 
tumors have antigens which the immune system can `- the etiology of the immunodeficiency of cancer patients 
identify as foreign and to which it can react via hor- is multifactorial. Undoubtedly, it involves intrinsic ge- 
monal and cell-mediated immunity. Host control ofthe — - netic variations in the immune responsiveness, nutri- 


development and progression of malignancy has been tional factors, age factors, stress. factors, and a variety 


i 
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of factors related to the presence of tumor and sub- 
stances released from that tumor. : 

Another important component of the immunodefi- 
ciency associated with cancer is the immunodeficiency 
induced by the conventional cancer treatment itself. All 
conventional approaches to cancer treatment are im- 
munosuppressive. These include immunosuppressive 
effects of anesthetic agents,” immunosuppression as- 
sociated with the stress of surgery," immunosuppres- 
sion induced by radiotherapy,” and, of course, chemi- 
cal immunosuppression.'® The latter appears to be 
quite complex because continuous chemotherapy is 
definitely immunosuppressive (intermediate chemo- 
therapy may not be), especially if the number of 
courses given is relatively few, the interval between 
courses is relatively long, and if certain classes of drug, 
particularly alkylating agents and nitrosoureas, are 
avcided. In addition, at the end of a short course of 
chemotherapy, immunologic rebound may occur, re- 
sulting in a heightened immune response above the 
baseline level in some individuals, and these patients 
have been demonstrated in some studies to have an 
improved prognosis. 

The classical concept of tumor immunity and host 
defense against cancer involves host control via lym- 
phocyte attack by thymus-dependent immune T-lym- 
phocytes which direct killing of target cells. The role of 
humoral immunity was thought to involve tumor- 
specific antibody blocking the attack of lymphocytes on 
the tumor cells. Newer concepts of host defense against 


cancer are more complex and involve.the activity of: 
, cytotoxic antibody, tumor cell killing by activated mac- 
_rophages, and antibody-dependent cell-mediated cyto- 


toxicity, that is, killing of target tumor cells coated 
with antibody by nonimmune lymphocytes which are 
not T-cells. In addition, there is the concept that 
specific blocking of cell-mediated immunity is the result 
of either free soluble antigens released continuously 
from the tumor or antigen-antibody complexes, Fur- 
thermore, recent studies of the immune system indi- 
cate that humoral and perhaps also cell-mediated 
immune responses are modified by the interaction be- 
tween T and B lymphocytes. Thus, there are popula- 
tions of helper and suppressor cells, which modify im- 
mune lymphocyte populations and their products. 
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There is evidence that increased suppressor cell activity 
is one of the mechanisms through which host defense 
mechanisms in cancer are depressed and it is conceiv- 
able that immunotherapy could modify such sup- 


- pressor cell activity. It is possible to evaluate suppressor 


cell activity in animal systems and it soon may be possi- 
ble to do this in man. 

"Therefore, the negative results outlined in this re- 
port are not at all surprising. The very premise that 
monitoring lymphocyte competence is a reasonable 
measure of the cancer patient's host defense mecha- 
nisms appears incorrect. Only rough generalizations 
can be made with crude comparisons such as that be- 
tween total lymphocyte levels and patient outcome. 
Lvmphocyte monitoring done by a variety of methods 
does not seem to produce a clinically useful tool 
whereby one can reliably measure the cancer pa- 
tient’s immunocompetence prior to, during, and after 
therapy. 

The use of an immunomodulator such as C. parvum 
may have value despite the results presented above. 
Taere are multiple explanations for the demonstrated 
ineffectiveness of this immunotherapeutic agent in 
heightening the competence of lymphocytes in the pa- 
tients studied. Most important among these is the re- 
cent documentation that C. parvum probably exerts its 
primary effect on macrophages and not on lympho- 
cytes themselves. Since the macrophage is a key 
player in the immune mechanism, it is conceivable that 
this agent has a substantial stimulatory effect on the 
immune system not specifically expressed in the lym- 
phocyte population. More study with C. parvum must 
be done and better techniques of monitoring macro- 
phage activity are essential. 

Takasugi and others!? have called attention to a new 
subpopulation of lymphocytes called natural killer 
(NK) lymphocytes apparently active in the immune 
surveillance of tumors. NK-cells from several species 
preferentially lyse malignant target cells in vitro and 
appear to need no prior sensitization. Indeed, N K-cells 
may be the affectors of tumor surveillance. It may be 
necessary to study this small subpopulation of lympho- 
cytes separately in order to achieve reliable correlations 
between lymphocyte status and the cancer patient's 
outcome. : 
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Discussion 
DR. GEORGE W. ‘MITCHELL, JR., Boston, Massa- 


chusetts. Since his student days, Dr. DiSaia has been . 


récognized as a man endowed with superior intellectual 
gifts and for the major part of his postgraduate career 
his interests have been focussed on the field of gyneco- 
logic tumor immunology, in which he has made nu- 
merous contributions. His latest effort (1 say latest with 
some, reservations because I received his manuscript in 
mid-February and he may well have sent out two or 
three potential publications since then) is an attempt to 
apply accepted techniques of monitoring immuno- 
competence as it applies to the lymphocyte to indi- 
viduals undergoing treatment for carcinoma of the 
cervix and carcinoma of the ovary. 

Much effort has gone into accumulating the data 
presented, and although the scientific results are nega- 
tive, except for confirmation of the observation made 
by many others that advancing disease is associated 
with anergy in the host and that, in general, immu- 
nocompetence as determined by the tests utilized in 
these experiments correlates with a better prognosis, 
the work is a step in the direction of finding a scientific 
rationale for our treatment modalities and, perhaps 
just as important, or more, demonstrating that the gy- 
necologic oncologist can operate effectively in the lab- 
oratory setting as well as in the surgical theater. 

- Why are the results negative? There are flaws in the 
experimental design which can be criticized, such as 
lack of controls and variations in age, nutrition, etc., in 
the patient population, but the basic fault is the as- 
sumption in the introduction that an augméntation of 
the patient's immunocompetence will be reflected in 
lymphocyte monitoring devices such as skin testing, 
T-and B-cell rosette counts, stimulation of lymphocytes 
„Dy mitogens, and total lymphocyte counts. 
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If the lymphocyte would only stand still and retain 
the same simple face we recognized so readily under 
the light microscope 20 years ago, it is possible that 
it could be shot down with one of the five pellets in 
Dr. DiSaia's shotgun, but it dances about, interacts with 
other immune systems, and assumes protean charac- 
teristics discouraging to the hunter. Perhaps it should 
not be the target after all. As the authors disarmingly 
state at the close of the discussion, "the very premise 
that monitoring lymphocyte competence is a reason- 
able measure of the cancer patient's host defense 
mechanisms appears incorrect." 

The use of C. parvum as a possible immunopoten- 
tiator is an interesting maneuver, and itis too bad that a 
level of usefulness could not be demonstrated. Its ef- 
fects on tumor resistance are, for the most part, 
nonspecific, but it may be that in a larger series and 
with tests aimed at other aspects of the immune system 
some benefit could be found. It would have been help- 
ful if the study could have been controlled with patients 
not treated with C. parvum. 

In a study such as this it is impossible to avoid skew- 
ing of the data by the moral obligation to make the 
patients’ welfare the first priority. Thus the impact of 
various therapies such as irradiation on the tumor as 
well as on the immune system and the interaction of 
breakdown products make a clean experiment nearly 
impossible. As an example, radiation-sensitive short- 
lived lymphocytes may be stimulated prior to death by 
antigens released from dead or dying tumor cells. This 
reaction might lead to tolerance to the tumor and a 
poor prognosis. 

Dr. DiSaia has a long road to travel as he goes on to 
tackle other aspects of tumor immunity, but he has the 
will and the energy for it. I wish him luck'with the 
phagocyte, whose vagaries have been the subject of, re- 
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search in our laboratory for 20 years. I have bay one 
rather jesuitical question to ask. If he were in a' position 
to set up this same experiment ideally, how would he 
p u 





R. J. GEORGE MOORE, Los Angeles, California. 
Paa of us who are members of the Western Associa- 
tion of Gynecologic Oncologists have had the privilege 
of hearing for the past 5 years Dr. DiSaia's papers in 
which he has developed the thesis and prior work lead- 
ing to today’s very lucid presentation. 

We have seen his convincing demonstrations that 
immune competence of the patient correlates closely 
with remission rates in cervical and ovarian cancer. He 
has brought together evidence that all conventional 
farms of cancer therapy decrease the very immune re- 


sponse which seems so necessary to keep the disease in, 


remission. 

He has developed facility with the Tm of 
monitoring cell-mediated immunity and has applied 
these methods as he now-treats patients with advanced 
cervical and ovarian cancer with the nonspecific immu- 
nopotentiator, C. parvum, as an adjuvent. 

Again, Dr. DiSaia's team has shown that those pa- 
tients with positive skin antigen tests did.better than 
patients demonstrating anergy. They have shown that 
those patients maintaining higher total lymphocyte 
levels during chevapy are more likely to achieve re- 
mission. 

It is dipp ndng that no significant differences in 
T-cell levels between responders and nonresponders 
could be detected and that C parvum administration 
could not be shown to overcome the immunodepres- 
sant effects of cancer therapy as measured ‘by these 
particular parameters. On the other hand, the work 
was carried out in the advanced stages of disease 
wherein host immunity might be considered to be at a 
low ebb. 

I have two questions for Dr. DiSaia: (1) You alluded 
in your manuscript to untoward reactions to DNFB 
patches; could you describe the untoward effects and 
dangers which are likely to occur with C. parvum admin- 
istration? (2) Would you expect to find a greater im- 
munoenhancement if C. parvum were used in an earlier 
stage of disease? 

As with all clinical pioneering, the methodolo; gy must 
be developed first and Dr. DiSaia is well along in this 
process. He also has convinced us of the importance of 
assessing the balance between those factors in cancer 
therapy which destroy the disease and those which de- 
stroy the patient's resistance. This balance is especially 
important in "last-ditch" radiotherapy and possibly in 
cancer chemotherapy. 

Studies such as this, enhanced by work with animal 
models, will enable the early identification of more 


specific tumor antigens and will allow the development. 


02 more effective immunopotentiators. Therewith lies 


the hope that our patients can withstand the immu- 


nodepressive side effects of cancer therapy. 
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Dr. SEYMOUR Romney, New York, New York. The 
question of controls has been alluded to by the dis- 


'* cussants, and I think everybody recognizes how dif- 


ficult it is to match controls in any clinical situation 


, involving patients. 


The question that I have is what is the background 
on C. parvum in terms of its selection as a nonspecific 


,potentiator? Have the lymphocytic parameters which 


the authors have been investigating been looked at in 
normal patients—that is, those not with cancer? 

My other question is in terms of people who fail to 
exhibit any potentiation in immunosuppressive ther- 
apy: What is their nutritional status? 

DR. RICHARD MATTINGLY, Milwaukee, Wisconsin. In 
monitoring those patients who failed to demonstrate 
any immunologic response to C. parvum, did the au- 
thors find any clinical correlation or tumor response 
with other monitoring techniques such as with CEA? 

In view of these negative results, do they plan to use 
BCG as another immunologic enhancement modality, 
even though they had not planned to do so initially? 

And finally, have they found any other immunologic 


‘factors that have influenced the patient's clinical 
response, such as the presence of a tumor-blocking 


factor? i 

Dr. DISata (Closing). The problem of proper con- 
trols is a difficult one. We assume, maybe erroneously, 
that each patient serves as her own control. I realize 
that is a weak answer, but all patients were monitored 
beginning prior to therapy, and since we were inter- 
ested in the influence of. therapy and of immunother- 
apy, we assumed that we could use each patient as her 
own control as we studied her longitudinally. 

If I were to do the same experiment again, I prob- 
ably would have a randomized series with proper con- 
trols. I would also like to address another difficult prob- 
lem, and that is the effect of these drugs on healthy 
volunteers. 1 believe that if I were to design this exper- 
iment dgain, I would look at healthy volunteers as 


; further controls. I would also look at all of the factors 


that I mentioned, including the suppressor T-cell 
population in these healthy individuals. I feel that the. 
suppressor T-cell population has the greatest promise 
of being an assayable immune monitoring device. 

Dr. Moore, the-adverse effect of DNFB was shown in 
one slide. The skin necrosis at the site of DNFB sen- 
sitization was shown in this patient. 

It is much too potent an agent, and I think that if I 
were to choose again, I would choose DNCB. 

The danger of C. paruum has been thoroughly inves- 


tigated in animals. It has not shown to have any lasting 


adverse effect. 

The prime concern of all people who work with im- 
munotherapy is that a blocking factor will be elicited by 
the immunotherapeutic agent, and at least in the 
animal—and whatever we can tell from the human 


"work—-this was not caused by C. parvum. 


Do other group had used the drug intr avenously to 
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the extent that we have, and we were, of course, quite 
apprehensive about possible adverse effects. So far the 
adverse effects of C. parvum (with well over 200 patients 
being treated by the gynecological oncology group) 
have been modest, and the adverse effects have been 
limited to flulike syndrome at the time of administra- 
tion. No long-term morbidity has been uncovered. 

I think that the discussants are correct, that the use 
of these agents in the healthier, or well-nourished pa- 
tient with earlier disease, is undoubtedly the way of the 
future. However, utilizing investigative approaches on 
these patients who have an excellent prognosis and 
who do well with conventional therapy is difficult to 
execute. Although we would like to study more patients 
with early disease, we find it difficult to impose these 
investigational approaches on this subpopulation of 
patients. Hopefully future studies will address this. 

Dr. Romney, C.. parvum is a nonspecific immu- 
notheogentic agent. Its selection was based upon ani- 
mal data which suggested that it worked very well in 
conjunction with alkylating agents. Alkylating agents, 
of course, were the prime agents being used in the 
ovarian cancer patients. l 

C. parvum was chosen also because it appeared to 
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inhibit the i immunosuppressive effect of radiotherapy 
in animals. It is a formalin-killed organism, and we did 
not have to incur the dangers of using a live organism 
such as BCG. No normal patients, to my knowledge, 
have been treated with C. parvum; only normal animals. 
There have been no reports of normal patients simi- 
larly monitored. 

The nutritional status of these patients with ad- 
vanced disease is, of course, usually poor. No attempt 
was made to grade.nutritional status. That would be a 
good suggestion for future studies. 

Dr. Matüngly, we have not monitored CEA in fis 
group of patients. Our previous work in monitoring 
CEA was felt to be nonsignificant, and we abandoned 
that prior to the commencement of the present studies. 
I do not feel, on the basis of this trial, that I am more 
encouraged to use BCG. All of the studies that I have 
read, save a few yet unpublished, would say that BCG 
has not been effective in influencing the outcome of 
patients with solid tumors. 


I think that we need new agents, and probably before 
using those new agents we need to understand better 


‘how to monitor the immune response of our patients. 
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procedures incorporated throughout, to 
help you give mother, fetus and. neonate 

optimum care. 


Multidisciplinary approach. Con- 


tributions have been drawn froma variety. 
of specialties: obstetrics, neonatology. 
physiology. internal medicine, and more 
to guarantee an eclectic multidisciplinary 
approach. In addition, the authoritative 
contributors come from all over the world, 
and reflect an international perspective. 

New material. Five new chapters 
focus on clinical evaluation of the fetus to 
determine physiology and pathophysi- 
ology; And four key discussions study 
spontaneous and induced labor. 

Shouldn't this outstanding reference 
be part of your professional library? 
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Oxytocin challenge test results compared with 
simultaneously studied serum human placental 
lactogen and free estriol levels in high-risk 
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Three perinatal health indicators (serum human placental lactogen [hPL] levels, serum free estriol 
[E;] levels, and OCT) were simultaneously completed in 149 high-risk women who were more than 
34 weeks pregnant. There was a significant correlation between the hPL and E, results (r = 0.28, 

p « 0.01). There was a 15.496 positive OCT result rate and the blood hormone values for the 
negative and positive OCT groups were compared. There was a significantly lower hPL value in the 
positive OCT group (4.7 + S.E.M. 0.4 vs. 6.2 + S.E.M. 0.2 ug/ml for positive and negative groups, 
respectively), whereas the free E, levels were not different in these two OCT groups (14.8 + S.E.M. 
1,5 vs. 16.3 + S.E.M. 0.7 ng/ml for positive and negative groups, respectively). The free E, value 
did not help in predicting the OCT result as the low free E; subgroup had the same frequency of 
positive OCT results as did the over-all group. There was a highly significant increase in the positive 
OCT results (42.996) in women with a low hPL value (p « 0.01). In those women with an hPL value 
of 6.0 ug/ml or more there were only 8% positive OCT's. It is concluded that one hPL test at about 


34 weeks of gestation could be used to screen pregnant women, and if the value were low («4.0 
ug/ml) an OCT evaluation test would be indicated, for there is a very high frequency of positive 
results in that subgroup of women. (AM. J. OBSTET. GYNECOL. 135:917, 1979.) 


THE CRITICAL EVALUATION of a new perinatal test- 
ing system alone and in combination with other tests 
must be done in order to provide new information on 
the clinical usefulness, validity, and potential applica- 
bility to programs of health care. Three of the com- 
monly used tests today are the oxytocin challenge test 
(CCT), which monitors the fetal heart rate during 
oxytocin-stimulated uterine activity, and blood levels of 
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free unconjugated estriol (E3) and human placental lac- 
togen (hPL). There have been few studies published 
comparing all three of these tests in the same patient 


` population. The purpose of this report is to present’ 


data on simultaneously performed OCT, E;, and hPL 
tests in 149 high-risk pregnant women who were more 
than 84 weeks pregnant, and to suggest ways of using 
these tests for pregnancy screening and pregnancy 
evaluation. 


Methods 


A total of 149 pregnant women attending a high-risk 
antepartum clinic were involved in these studiés. The 
women had a variety of pregnancy problems including 
hypertension, diabetes mellitus, postdatism, and sus- 
pected intrauterine growth retardation and thest are ` 
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Fig. 1. Comparison of serum free estriol measurements per- 
formed at two different laboratories (N = 11). 


Table I. Complications of pregnancy in the women 
having the three fetal-placental function tests - 


(OCT, E;, hPL) (N = 149) 
No. of % Positive 
women OCT 


Complication 

Hypertension 34 14.7 
Diabetes mellitus: l 

Class A 18 5.6 

' Class B-F 1 18.2 . 

Class B-F plus hypertension . 5 0 
Intrauterine growth retardation 39 . 20.5 
Postdatism : ` 23 13.0 
Other . .19 21.4 

Total 149 15.4 


listed in Table I. All women were beyond week 34 of 
gestation when the tests were done. Most women had a 
series of studies performed but only the last set of the 


series of such tests from each woman was used for this ` 


study. Thus there was just one set of test results ana- 
lyzed per woman. 

The women came to the hospital for the OCT and it 
was performed in a standard manner. An intravenous 
infusion of a dilute oxytocin solution was administered 
by pump and the fetal heart rate and uterine activity 
were monitored externally.! The heart rates were 
monitored on a FMS 111 monitor produced by Coro- 
metrics Medical Systems, Inc., of Wallingford, Con- 
necticut, When the intravenous line was inserted into 
an arm vein, a blood sample was drawn and it was 
placed in tubes and allowed to clot. The blood samples 
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were later centrifuged and the serum was removed and 
frozen.at ~20° C. During the test the women were kept 
on the left side and vital signs were monitored fre- 
quently in order to avoid uterine hyperstimulation and 
maternal hypotension. The fetal heart rate tracings 
were independently reviewed by one of the authors 
(A. C. C.) without any knowledge of the other test re- 
sults. The criterion for interpreting the OCT was based 
upon the heart rate pattern in a "window" of 10 min- 
utes containing three contractions. A negative test was 
one with a normal fetal heart rate and a positive test 
had a late deceleration accompanying each contraction. 

In one aliquot of each serum the human placental 
lactogen level was measured in duplicate bv means of a 
modified solid-phase radioimmunoassay procedure.? 
The other aliquot of the serum sample was analyzed in 
duplicate for its free estriol content. This was measured 
by a radioimmunoassay procedure utilizing a specific 
antiserum prepared in sheep against 6-ketoestriol, 6- 
carboxymethyloxime which was conjugated to bovine 
serum albumin (Kallestad Labs., Chaska, Minnesota). 
At a final antiserum dilution of 1:49,000 specificity 
studies revealed nonsignificant cross-reactivity with es- 
trone (<0.01%) and estradiol (0.3%). The lower limit 
of sensitivity of the assay was 10 pg. In sera (1.0 ml) 
from normal male and nonpregnant female subjects 
estriol was nondetectable. The addition of 50, 150, or 
200 pg of estriol to these sera resulted in recovery of 
50 + 6.7, 142 + 8.5, and 187 + 14.1 pg, respectively. 
In the assay 0.2 ml of pregnancy serum was extracted 
with 10.0 ml of dichloromethane and the extract was 
dried and resuspended in 3.0 ml of assay buffer (0.1M 
phosphate buffer with 0.14M sodium chloride, 0.196 
gelatin, and 0.01% sodium azide, pH 7.0). Three 
aliquots of varying volume (usually 0.1, 0.3, and 0.5 ml) 
were withdrawn and assayed for estriol without chro- 
matographic purification. A suspension of dextran- 
coated charcoal was used to separate the free antigen 
from the antibody-bound complex. For comparison, a 
series of aliquot serum samples were also analyzed by 
Goebelsmann.? The correlation coefficient between the 
two laboratory measurements was highly significant, as 
is shown in Fig. 1 (r = 0.967, p « 0.001).* 

All of these data were then placed on punch cards 
and analyzed with a computer according to standard 
statistical techniques. Determinations were made of the 
means, standard deviations, standard errors of the 
means, and correlation coefficients. Comparisons be- 


tween groups were done with Chi-square analysis and Z 
tests. The probability values were taken from two-tailed 


tables and only values less than 0.05 were considered 
significant. 
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OXYTOCIN CHALLENGE TEST RESULTS 
Fig. 2. Serum human placental lactogen and free estriol values 


at the time of an oxytocin challenge test on high-risk pregnant 
women of more than 34 weeks’ gestational age (N = 149). 


Results 


For the entire group of 149 women, the positive . 


OCT rate was 15.496 (23 of 149). The data were ana- 
lyzed for the positive and negative OCT subgroups. 
The subgroups were of similar gestation age (positive 
OCT 38.1 + S.D. 2.4 and negative OCT 38.9 S.D. 2.6 
weeks; t = 1.253; p not significant). There was a statis- 
tically significant correlation between the hPL and free 
estriol values (r = 0.28, p < 0.01). The correlation for 
hPL and free E; was also significant in the positive OCT 
subgroup (r = 0.30, p < 0.05) and in the negative OCT 
subgroup (r = 0.27, p < 0.01). 

The hPL and free E; results for these two subgroups 
are plotted in Fig. 2. It can be seen that the mean value 
for hPL was significantly higher in those women with a 
negative OCT (6.2 + S.E.M. 0.2 vs. 4.7 + 0.4 ug/ml; 
t — 3.624, p « 0.001). However, the mean values for 
free E; were not different between the negative and 
positive OCT subgroups (16.3 + S.E.M. 0.7 vs. 14.8 + 
S.E.M. 1.5 ng/ml.; t — 0.897; p not significant). 

The ability to predict a positive OCT result from 
either the hPL or free E, value was then studied and 
these results are shown in Fig. 3. The hPL and free E; 
values were divided into low, middle, and high-group- 
ings. There was a statistically significant difference in 
the frequency of positive OCT results in women in 
each of the three hPL groupings (Z = 8.894; p< 
0.0001). Those women with hPL values greater than 
6.0 ug/ml had only an 8.0% positive OCT rate, whereas 
those with values of 4 to 6 and <4 ug/ml had 15.1 and 


42.996 positive OCT rates, respectively. While 15.456 of 


the total group had a positive OCT test result, it can be 
seen that this frequency was not different for the high, 
middle, or low free estriol groupings. Thus the free E; 
could not be used to identify a very high-risk group. 
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Fig. 3. Frequency of positive oxytocin challenge test results in 
high-risk pregnant women of more than 34 weeks’ gestational 
age with varying serum human placental lactogen and free 
estriol levels (N = 149). 


Comment 


One of the challenges of perinatal medicine is to de- 
velop systems to identify the abnormal intrauterine 
environment where the fetus is at serious risk of dam- 
age and/or death. It is only after this recognition takes 
place that referral to specialized regional centers can 
occur and where the application of new therapies in 
fetal medicine can be done. Identification. of the high- 
risx fetus solely on the basis of historical and physical 
information has been carried out for years and perina- 
tal mortality and morbidity data from the past decades 
have demonstrated that the clinical methods are in- 
exact and new laboratory methods are needed to im- 
prove pregnancy outcomes. During the past few years 
many new tests have been introduced for the purpose 
of assessing the high-risk pregnancy and the three most 
commonly used ones are the OCT, E,, and hPL. 

Many studies ‘have been done in an attempt to 
evaluate each of these tests individually or in pairs, but 
few studies have been reported where simultaneous 
comparisons were done with all three tests. Most stud- 
ies have reported good correlations between the estro- | 
gen assays and the OCT results," 58 although a few 
have reported that estrogen levels are not predictive of 
the OCT results.?7!* Other investigators have noted a 
good correlation between hPL values and the OCT re- 
sults.!!^'? Bottino and associates" studied all three tests 
in 85 women and they found more low estrogen and 
hPL levels in women with positive OCT results, but the 
difference was significant only for the estrogen values. 


. Granat and co-workers! demonstrated a higher pre- 


dictability of hPL than urine estriol values in a case of 
fetal distress. 
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The present study extends these results and com- 
pares the three tests simultaneously performed in 149 
high-risk pregnant women. There was a significant 
correlation between the serum hPL and estriol results 
in the total group (r = 0.28, p < 0.01) and this also 
persisted in both the negative and positive OCT sub- 
groups. The low r value probably reflects the fact that, 
although hPL levels were different in the women with a 
positive OCT test, the free E, were unchanged. There 
were significantly lower hPL results in women with a 
positive vs. a negative OCT result (4.7 vs 6.2 ug/ml) but 
the serum free estriol levels were not different between 
these two.groups (14.8 vs. 16.3 ng/ml). 

In this study the hPL values were a better predictor 
of the OCT results than was free E4. When the free E, 
values were low («8 ng/ml) the frequency of positive 
OCT results was no different from that in the total 
group (15.495). In contrast, where the hPL values were 
low («4 ug/ml) there was a 42.9% positive OCT re- 
sponse which is significantly different from that seen 
for the over-all group of women (p « 0.001). There 
were also fewer positive OCT results if the hPL values 
were >6 ug/ml (8.0%) but high E; values did not sig- 
nificantly lower the frequency of positive OCT results. 

These data can now be used to suggest important 
clinical applications of these test systems. While the 
perinatologist would like to have a simple, reliable, in- 
expensive, and highly predictive single test of fetal 
well-being, this is not currently available. Since this is 
true for most disease states in children and adults also, 


it is unlikely that such a "single indicator" will be found , 


in the future. The data accumulated thus far suggest 
that the OCT results are very accurate in predicting a 
surviving fetus for at least 1 week after the test as the 
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false-negative rate for the OCT is about 0.695.5 The 
false-positive rate is higher (~25%), but the perinatol- 
ogist at least has one of the test limits defined accurately 
enough to-allow the high-risk pregnant woman with an 
immature fetus and a negative OCT result to remain 
undelivered. 

The problem with the OCT evaluation system is that 
it is difficult, time consuming, and expensive, and ac- 
cordingly, it is almost impossible to apply the test se- 
rially to all high-risk pregnant women. With. limited 
resources, one would therefore like to apply the test 
first to the group of women with the highest probability 
of having positive results. From the data presented 
here, it appears that a serum hPL test will aid in that 
selection process, whereas serum free E; will not. All 
women could be screened with an inexpensive and 
Quick blood hPL test at weeks 34 to 36 of gestation and 
then those with.the lowest hPL values («4 ug/ml) could 
be the first ones to receive an OCT test. The yield in 
that group of positive results should approach 4096. If 
the resources of the perinatal center are great enough, 
then all of the women could have serial weekly OCT 
studies, but they should be done in decreasing priority 
according to their blood hPL test result. Those women 
with a positive OCT will need the immediate attention 
of the perinatologist to evaluate fetal maturity and to 
decide on delivery or fetal treatment. The application 
of these and other tests should improve the clinician's 
recognition of the fetus in jeopardy and thus decrease 
perinatal morbidity and mortality rates. 


The authors thank Mrs. M. Rountree for her help in 
these studies and Ms. E. Wells for her assistance in 
preparing the manuscript. 
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Discussion 


Dr: THOMAS H. KIRSCHBAUM, East Lansing, Michi- 
gan. Dr. Spellacy and his collaborators have’ investi- 
gated relationships among three indicators of perinatal 
health obtained simultaneously in 149 gravidas at h.gh 
risk for adverse perinatal outcome. It is'important in 
evaluating their work to recall the requirements for 
proof of valüe in clinical management for such irdi- 
cators. (1) Values obtained by an indicator assay must 
correlate with observed perinatal outcome. This is a 
preliminary requirement and a necessity to justify ad- 
ditional study. (2) The incidence of false-positive and 
-negative findings yielded by employing the indicator, 
as judged by the satisfactory prediction of fetal state as 
evident on prompt observation of the fetus/neorate 
motivated solely by employment of the indicator, must 
be determined. This is needed to support clinical em- 
ployment of the indicator in controlled experimenta- 
tion. (3) The predictability of the indicator assay must 
be sufficiently great and must so relate to obstetric 
events that improvement in perinatal morbidity and 
mortality rates results from its employment in clinical 
management. | 


Of the three indicator assays : selected by Drs. Spellacy ` 


‘and associates, significant correlations with adverse 
perinatal outcome have been demonstrated, some in- 
formation with regard to false-positive and -negative 
rates exist, but in no case has clinical utility as measured 
by improved perinatal outcome based solely on the 
employment of the indicator assay been proved: | 

The general thrust of this report is to look at interre- 
lationships among indicators at the first two of these 
three levels of proof of utility. Concentrations of serum 
hPL and of free unconjugated estriol were found to be 
significantly correlated in aggregate and in both posi- 
tive and negative OCT reactor subsets. Since OCT is a 
discrete variable, no correlation analysis can be made, 
butin a group of 21 high-risk gravidas with serum hPL 
less than 4 ug/ml, a threefold increase in the incidence 


of positive OCT's in comparison to over-all incidence , 


and a fivefold increase in the incidence of positive 
: OCT's as compared to those with normal hPL were 
demonstrated. Similar employment of serum free es- 
triol measurements could not be used to select out 
women more likely to have positive OCT's than 2d 
sented in the entire group. 

Dr, Spellacys conclusión, of course, is correct. 
Gravidas at risk could be screened with a single secum 
hPL measurement at 34 weeks of pregnancy, and those 
women showing reduced concentrations could be se- 
lected for the OCT with the probability of false-positive 
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15. Evertson, L. R., Gauthier, F. J., and Collea, J. V.: Fetal 
demise following negative contraction stress tests, Obstet. 
Gynecol. 51:761, 1978. 


results of approximately 60%, and of false-negative re- 


sults of 10% based on his experience. His results could 
be used to assist in the design of other experiments 
appropriate to the evaluation of the usefulness of these 
indicators. The critical. question remains, do any one of 
the indicators studied or indicators in any possible 
combination have a provable role in the reduction of 
perinatal morbidity and mortality rates? Until that 
question is answered, the rational role of these indi- 
cators in the management of clinical obstetric problems 
remains to be established. 

Dr. SAUL GUsBERG, New York, New York. There 
may be consolation in the fact that my remarks are not 
editorial; they are in the form of a question, I have'no 
doubt that precision in biochemical testing can help the 
outcome one way or the other and I will not remark 
about the tests employed. But I would like to ask Dr. 
Spellacy how will testing at 30 weeks help the 75% an- 
tepartum perinatal loss some at a time prior to this or 
have no relation to later OCT testing? I refer, for 
example, to premature labor. 

PROF., HUGO JUNG, Aachen, West Germany. I am 
pleased to note that it is necessary to have a very good 
control on the babies before the delivery and in the 
delivery. But I am not sure that the method Dr. 
Spellacy has demonstrated is enough. 

For the last 5 years we have not lost one baby before 
delivery, and we have not lost one baby intrapartum 
while using additional controls. And I have seen on Dr. 
Spellacy’s slides a high number of babies lost antepar- 
tum and intrapartum. 

I think there are two explanations for the results of 
Dr. Spellacy. The OCT is in a much better correlation 
to hPL than to estriol. The results of some investigators 
in Europe indicate that hPL is not a parameter of the 
placenta function. It is only a parameter of the baby 
because hPL is from the baby. Only the estriol is a 
parameter of the placenta function. : 

But the estriol in the blood is not a good parameter 
for function of the placenta, because we know that 
there is a higher level of estriol in night, and there are 
differences of the blood estriol between day and night, 

Therefore, we use the total estrogen excretion in 24 
hour urine. 

I think it is necessary to control not ain the OCT i in 
relation to the free estriol but also to the estriol in the 
urine compartment in 24 hours. 

I think our good results are caused not only by these 
parameters but also by a very intensive care from week 
30 of pregnancy. In addition, in all patients in the last 4 
weeks wè control one urine estrogen parameter during 
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the week, and one cardiotocogram (CTG). In all cases 
with any high risk, the patients are taken to the hospital 
and are controlled with the CTG performed three 
times a day and other estrogen controls. 

A very iniportant factor for our good results is our 
method of "individual delivery at optimal date." 

DR. CHARLES E. FLOWERS, JR., Birmingham, Ala- 
bama. Dr. Spellacy's study concerns an important con- 
cept; it would be important to identify high-risk preg- 
nancies that require preterm delivery as simply and äs 
cheaply as possible. However, we must not presume 
that the development of such a test or series of tests is 
going to have a significant effect upon the United 
States’ world ranking in perinatal mortality rates. The 
major reason for the United States not having the low- 
est perinatal mortality rate in the world is related to the 
large numbers of unplanned and unwanted pregnan- 
cies among our teenagers and women in lower social 
groups. Our specialty should take the challenge of re- 
ducing our perinatal mortality rate by attemptirig to 
reduce the number of these pregnancies that are gen- 
erally high risk and work toward improving the deliv- 
ery of obstetric care in the rural areas of our country, 
where there is the combination of ignorance, poverty, 
and inadequate health-care facilities. 

The number of patients in Dr. Spellacy's study is 
small and there are fewer than 24 women who had 
positive OCT's. Moreover, this study consists of an ex- 
tremely heterogenous group of patients with various 
types of obstetric complications. The measurement of 
human placental lactogen gives an indication of the 
status of the fetus; the OCT measures the reserve of 
the placenta. It cannot be presumed that both of these 
tests can be used equally among the various types of 
obstetric complications. 

I feel we are fortunate in having an individual such 
as Dr. Spellacy interested in the problem of identifying 
high- -risk pregnancies. He is now working in an institu- 
tion where he will be responsible for a large number of 
these patients. He will, thus, have the opportunity of 
testing this thesis. I would caution, however, that the 
OCT is a proved and accepted method. of evaluating 
the condition of the fetus in utero; the measurement of 
human placental lactogen has not yét achieved that 

"status and it must be evaluated separately with each 
type of high-risk pregnancy complication. 

DR. MORTIMER ROSEN, Cleveland, Ohio. The prob- 
lem continues to be with the specificity and the sën- 
sitivity of the tests that we use in the entire population. 
Ín order to improve our efficiency, in that the OCT is 
cumbersome to perform, then we ought also to con- 
sider what will happen when the screening test is 
applied to one entire population. If Dr. Spellacy 
screens everyone at 30 weeks, what are the number of 
false positives obtained at that point in time? 

For example, if in a population of 1,000 patients you 
have a 596 false-positive identification rate, you would 
end-up adding 50 more OCT's to be performed. That 


December 1, 1979 
Am. J. Obstet. Gynecol. 


increase would overcome the potential efficiency of the 
hPL test in lowering the number of OCT's performed 
on the smaller high-risk population. In the end you 
would be performing more OCT's. 

DR. JACK N. BLECHNER, Farmington, Connecticut. 
My comments are similar to those of Dr. Rosen. The 
problems of specificity and sensitivity in mass screening 
techniques are well known in obstetrics and gynecol- 
ogy, particularly to investigators attempting to use 
amniocentesis in managing Down's syndrome and 
neural tube defects. 

If all pregnant patients were to receive this test, what 
harm would accrue? What would be the medical and 
economic costs of the numbers of OCT's that would be 
perfor med and the particular clinical actions taken be- 
cause of the mass screening technique and tlie false- 
positive OCT’s? 

I also believe that the small numbers bissehited in 
this study make it difficult to determine the specificity 
and sensitivity, and thereby the false-positive rate, un- 
less results from larger studies are utilized. £ 

DR. BRUCE YOUNG, New York, New York. De 
Spellacy is. attempting to deal with the very difficult 
problem of antepartum evaluation, of risks. I would 
also like to point out that estriol, being under a great 
deal of duress at the moment, „ought to be looked at not 
asa single value but as a Series of values over a period 
oftime in order to evaluate the relationship wid other 
tests for predictable fetal distress. 

DR. SPELLACY (Closing). Dr. Kirschbaum raises the 
question of which is the "bottom line" for all surveil- 
lance systems currently being used in perinatal 
medicine; that is, are the monitoring systems that are 
being used in either the antepartum or intrapartum 
period effective in reducing perinatal mortality and 
morbidity rates? The answer is not available. We sus- 
pect that they are helpful; but at this point in time there 
are few randomized controlled studies that are large 
and representative using any of these tests to prove that 
point. The NIH is currently considering such a blinded 
study for fetal heart rate monitoring in labor, but the 
ethical questions in doing such a study are of concern. 

I think that one clearly has the best fetal surveillance 
data with the OCT, and the current data suggest that 
the false-negative rate for the OCT is 0.6%. The false- 
positive rate is higher—somewhere between 25 and 
50%. The perinatologist at least has one end of the 
continuum pinned down and can comfortably let the 
patient with a negative OCT result and a chronic fetal 
problem go an additional week undelivered. 

Dr. Gusberg asked the question of why these tests 
would be started at'30 weeks’ gestation and would we 
still be losing a large number of fetuses before that 
time. It is true that some infants would be lost between 
weeks 20 and 30 of pregnancy, but we currently begin 
testing at a time when there is the potential of salvaging 
the infant with delivery. If we develop better fetal 
treatments, I think we could move to an earlier time in 
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gestation for testing as we do with Rh disease. There- 
fore, we picked 30 weeks for our recommendation. 

I do not believe that any single system will diagnose 

all of the perinatal problems, and we will probably have 
to look. at combinations of systems in an attempt to 
identify the severity of the in utero disease. 

Dr. Jung is to be congratulated on his excellent re- 
sults. It is phenomenal to have no deaths in a high- -risk 
pregnancy population. It certainly does not occur with 
the population being dealt with in this country. 

` We have looked at the problem of the diurnal varia- 
tion for free estriol levels and the results obtained here 
were all obtainéd at a consistent testing time, which was 
between 8 and 9 a.m. Previously we looked at 24 hour 
urine estriol levels and they were not predictive of the 
OCT results,’ either. 

Our problems as we move into the 1980's are in- 

volved with cost containment in perinatal medicine, 
and how can we most successfully apply these testing 
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systems to get the highest yield without putting the cost 
of health care for obstetrics to a point where patients 
do not participate and indeed withdraw from the sys- 
tem. Hopefully some inexpensive tests will allow us to 
find more of the high-risk women in the "normal" 
group receiving routine prenatal care. 

The comments by Dr. Rosen about the false-positive 
rates for the blood biochemical testing are very perti- 
nent, and it looks as if, in our collection of studies the 
false-positive rates for hPL are about 20%. We would 
therefore be doing a number of expensive studies on 
about one in five individuals, with no yield. Whether 
this is going to be cost effective in the long-range 
evaluation is still unknown. 

The serial values that Dr. Young refers to have been 
looked at, and whether we pool the results for free 
estriol for 1 day, 1 week, or 2 weeks does not alter their 
predictive value. 
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Ovulation induction with luteinizing 
hormone—releasing hormone in amenorrheic, 


infertile women 
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Durham, North Carolina 


Thirteen women with infertility thought due to anovulation were treated with LRH. Etiologic 
diagnoses of amenorrhea included hypothalamic or “idiopathic” and PCOD. All patients had normal 
gonadotropins and otherwise normal endocrinologic and infertility evaluations; none had ovulated 
with clomiphene. Patients were studied for six 35 day cycles, single blind, arid received LRH or 
placebo by subcutaneous injections for 28 days/cycle (LRH dosage 1.0 mg 2 or 3 times each day). 
Frequent assessments of physical status, cervical mucus, vaginal cytology, and serum LH, FSH, 
estrogen, and progesterone were performed. Ovulation was documented by basal. temperature, 
serum progestérone, and; on occasion, endometrial biopsy. Follow-up was continued for 6 months 
after therapy. Of the 13 patients treated, eight have ovulated and five have, conceived. There.were 
no complications of therapy. (AM. J. OBSTET. GYNECOL. 135:924, 1979.) 


SEVERAL ATTEMPTS have been made to induce 
ovulatory cyclicity and pregnancy in infertile women 
with secondary amenorrhea. by the administration of 


luteinizing hormone- releasing hormone (LRH)."*. 


The results have generally been disappointing since the 
rates of ovulation and pregnancy were not better than 
those obtained through careful clinical management of 
the use of clomiphene citrate. However, the doses of 
LRH utilized were quite small and were administered 
over a short duration, suggesting possible inadequate 
stimulation of follicular maturation and/or steroido- 
genesis, lack of follicular rupture, and/or inadequate 
function of the corpus luteum. This hypothesis of in- 
adequate dosage or duration of LRH as the mechanism 


of failure of LRH as an ovulation induction agent is. 
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Besser,® Nillius, Fries, and Wide,’ Nillius and Wide,’ 
and Henderson and associates? These investigators 
were all able to induce ovulation in small groups of 
amenorrheic, infertile women when LRH was adminis- 
tered at considerably higher .doses (506 ug tid.) and 
for much longer intervals (up to 28 days). Several of 
these studies, however, suggested that, unless LRH 
treatment was extended past ovulation, or human cho- 
rionic gonadotropin (hCG) was added after ovulation, 
significant incidences of luteal, phase dysfunction 
occurred. 

From these data, the hypotheses have been advanced 
that,.in women with secondary amenorrhea, but with 
functional ovaries, LRH treatment can induce follicu- 
lar growth, maturation, and ovulation; that discon- 
tinuation of LRH treatment at midcycle may result in 
luteal phase dysfunction, but if such LRH therapy is 
extended beyond ovulation then normal luteal func- 
tion can be achieved; that if these LRH-induced events 
could mimic normal physiologic events, ‘and in the ab- 
sence of other cause of infertility, then pregnancy 
should occur. 

The present study was designed to determine in a 
group of infertile women with secondary amenorrhea 
the effect of subcutaneously administered LRH upon: 
(1) the rate and degree of follicular maturation as esti- 
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Table I. Clinical profile of amenorrheic patients 
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(yr) 


(A) M.G. 27 66 111 0 7 
(B) S.J 30 66.5 106 1-0- 5 
(C) LH. 31 615 140 1-0-0 3 
D) J.G 290 63 122 0 1 
(E M.H. 30 625 114 0 4 
(F) CM. 27 63 104 0 4 
(G) K.W. 24 70 201 0 3 
ŒH) K T. 294 64 97 gk 8 
() GC. 29 66 148 0 2 
J) Mj. 28 66°. 21 0 3 
(K) V.K. 24 — 63 157 0 3 
(L) A.L. 33 64 205 0 2 
M) J.H. 22 60 92 0 2 







Duration 
infertility 


Duration 2° 
amenorrhea 













Other 
infertility 
evaluation* 


Prior 
anovulatory ` 
therapyt 






Pretreatment 
diagnosis 





(yr) 





5 Neg to 150 x 5 days Hypothalamic 
(6) 

4 Neg to 250 x 5 days Hypothalamic 
+ HCG (12+) 

7 Neg to 200 x 5 days Hypothalamic 
+ HCG (12+) 

5 Neg to 200 x 5 days Hypothalamic 
+ HCG (9) 

4 Neg to 200 x 5days Hypothalamic 
+ HCG (9) : 

4 Neg to 150 x 5days PCOD 

` + HCG (6) 

3 Neg to 100 x 5 days PCOD 
(6) 

2 Neg to 150 x 5 days PCOD vs. hypo- 
+ HCG (6) thalamic 

3 Neg to 200 x 5 days PCOD 
(6) Prednisone 

3 Neg to 200 x 5 days PCOD 
(6) 

3 Neg to 150 x 5days PCOD 
(5) 

5 Neg to 200 x 5 days PCOD 

: + HCG (6) : 

3 Neg to 200 x 5 days Hypothalamic 
+ HCG (6) 


*Other infertility evaluation included husbands’ seminal, hysterosalpinogram (and/or laparoscopy) arid postcoital test. 
“Prior anovulatory therapy (to induce ovulation)—maximum clomiphene dosage; (no. of cycles); HCG-supplemental human 


chorionic gonadotropin therapy added to clomiphene. 


mated by studies of estrogen production, (2) the rate 
and normalcy of ovulation, (3) the rate of remission of 
amenorrhea after discontinuation of treatment, (4) the 
adequacy of corpus luteum function after ovulation in- 
duced by LRH treatment, and (5) the incidence of side 
effects, if any, in the patient and fetus. , 


Materials and methods 


A group of 13 women with infertility thought due 
only to secondary amenorrhea (anovulation) were stud- 
ied. All patients had been infertile for over 2 years, 
none had had a spontaneous menstrual period for over 
2 years nor an induced menstrual period (clomiphene, 
progestin, and/or estrogen) within 6 months of starting 
the study. All patients had been treated with clomi- 
phene (to high dosage) without success in inducing 
ovulation, even when hCG was added. Each patient 
had undergone a thorough infertility survey (hystero- 
salpingogram and/or laparoscopy, husband’s semen 
analysis, postcoital test) and had had complete endo- 
crinologic evaluation as to. the.cause of their amenor- 
rhea. No patient in the study had another major cause 
of infertility, beyond anovulation. No patient was in- 
cluded with any major endocrinopathy (elevated pro- 


lactin, pituitary tumor, hypergonadotropic hypogonad- 


ism, hypo- or hyperthyroidism, etc.) and, as noted, 
each had failed to ovulate with clomiphene or clomi- 
phene-hCG. Most (10 of the 13) had bleeding in re- 
sponse to a progesterone challenge. All patients were 
coitally active and desired pregnancy. Tables I and II 
present the clinical and laboratory data regarding these 
patients. 

After initial evaluation and establishment of a diag- 
nosis for amenorrhea each patient was made aware of 
other available therapies (e.g. human menopausal go- 
nadotropin and hCG). The investigational plan had 
been approved by the Human Experimentation Com- 
mittee of this institution and each patient and her hus- 
band were fully informed regarding the study and each 
provided appropriate informed consent. Each patient 
was then tested with a single subcutaneous dose of 100 
pz of LRH (AY-24031—Ayerst Laboratories LH- 
releasing hormone) and blood samples were taken at 
frequent intervals over the next 4 hours for FSH and 
LH (Fig. 1, Table III). 

Patients were seen at least weekly during the entire 
study period (7 months) or until pregnancy occurred. 
During each cycle and on each visit (days 1, 7, 14, 17, 
21, 28, and 35) patients were interviewed and exam- 
ined and specimens were obtained for cervical niucus 
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Table II. Endocrine studies prior to LRH therapy 
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Patient 















Normal values | 5-20 mIU/ml | 5-20 mIU/ml 


(A) M.G. 11.5-16.1 38.7-59.7 ` 60 
(54-4) (5) (0/90/10) 
(B) S. J. 10.0-10.6 11.0-19.7 20 
(3) (3) (5/90/5) 
(CO JH. 6.2-8.5 14.5-28.6 100 
(2) (2) (0/15/85) 
(D) J.G. 8.9-11.6 51.0-68.0 61 
l (3) (3) (0/90/10) 
(E M.H.' 8.2-8.9 10.3-12.1 88.6 - 
(3) (3) (0/90/10) ` 
(F) C.M. 13.2-13.7 9.0-13.0 46 
(3) (3) (0/100/0) 
(G) K. W. 15.0-16.2 62.3-80.4 56 
(3) (3) (0/70/30) 
(H) K. T. 6.9-13.2 60.0-64.3 62 
(3) (3) °° (0/100/0). 
1) G.C. 9.8-12.2 20.2-26.0 81 . 
f (3) (3) (0/100/0) 
J) M.J. 8.7-10.7 32.0-40.1 37 
(3) (3) (0/90/10) 
(K) V.K. 10.4-17.3 32.0-39.2 49.4 
(3) (3) (0/80/20) 
(L) A.L. 11.8-12.2 25-26.3 69.7 
(2) (2) (0/90/10) 
(M) J. H. 7.4-13.1 6.2-10.3 | «20 
(3) (3) (5/90/5) 


*FSH/LH—see text for full normal ranges. 






Estrogen MIT 


pg/ml (B /Int/S) 





Progesterone TSH 
Ovulation 72 ngiml | «20 ng/ml | «10 uIUIml 


0.04 5.8-11.9 5.4 27 
(2) Kog 
— 3.5 c 99.1 
ies 8.8 4.8 98 
0.08 10.8 e 29.7 
0.46 3.9 = 42 
0.40 5.6 6.3 30.4 
‘0.8 4.1 = 31.8 
0.55 3.6 = 33.2 
0.6 4.5 ate 32.2 
0.3 18 7.6 26.8 
0.15 11.2-29 PS tees 32.3 
(2) 
0.6 14.8 = 40.6 
0.13 | 10,7-16.5 T 33.5 


(2) 


TEstrogen—total serum estrogen; MI—maturation index vaginal cytology in 96 (basal/intermediate/superficial), see text 


for details. 


Serum cortisol—single number connotes random sample; A.M., 0800; P.m., 1800. 
§Insulin tolerance test for evaluation of growth hormone and ACTH reserve. Listed as + (normal) or (—) (blunted response). 


ferning and spinnbarkeit, vaginal cytology, and serum 
FSH, LH, total estrogen, and progesterone. On day | 
of each cycle blood was drawn before the first injection 
(LRH or placebo), medication was given, then at +2 
* hours another sample was taken for LH/FSH. On.days 
21, 28, and 35 of each cycle blood was also obtained for 
B-HCG assay. Basal body temperatures were per“ 
formed daily throughout the study and a daily diary 
“was maintained. Fig. 2 outlines the study protocol. 
Medications were self-administered in a single-blind 
fashion by subcutaneous injection two times each day 
from days 1 through 28 of each 35 day cycle. During 
the six cycles the following schedule was used: Cycle 1, 
placebo; Cycle II, LRH; Cycle III, LRH; Cycle IV, 


LRH; Cycles V and VI, placebo. LRH dosage used was : 


1.0 mg subcutaneously, twice daily on the schedule 
outlined above. If a patient failed to ovulate with a 
LRH dosage of 1.0 mg twice daily in Cycles II and 111, 
then the dosage was increased to 1.0 mg three times a 
day for Cycle IV, only. Patients were observed at less 
freduent intervals for 6 months after completion of the 


protocol (two patients, L and M, were included who 
had completed the 7 month protocol but had not yet 
entered the follow-up interval). Therapy was termi- 
nated if pregnancy was documented (usually not be- 
fore day 28 of the conceptive cycle) and no further 
postconceptual support (e.g., progesterone) was uti- 
lized. Where appropriate, a single lateral wall endome- 
trial biopsy was obtained on day 21 or 28. 
Endometrial biopsies were dated according to the 
criteria of Noyes, Hertig, and Rock." Vaginal cytology 
was studied by an eosin-Y technique" and listed as per- 
centages of basal/intermediate/superficial cells, re- 
spectively. Cervical mucous spinnbarkeit has been re- 
ported in centimeters; ferning was graded on a scale of 
1 to 4. Hormonal determinations were done by stan- 
dard radioimmunoassay techniques; total serum es- 
trogen”? (interassay variability 14%; intra-assay vari- 
ability 4%), serum FSH" (interassay variability 3.7%; 
intra-assay variability 8.4%), serum LH? (interassay 
variability 4.5%; intra-assay variability 9.2%), serum 
progesterone!? (interassay variability 16%; intra-assay 
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5.5-11.5 ugl100 ml 


6.7 52 3.4 5.5 
7.2 57.5 = = 
8.8 85 9.7 4.0 
5.6 84 4.6 10.3 
3.9 55 = 9.2 

“6.1 79 " Gm = 
7.7 93 = a 
5.9 105 = = 
8.5 119° 9.9 21.6 
8.4 96 7A 20.2 
71 78 us = 

10.3 Bo = 12.1 
9.7 61 = 


variability 10%), and serum B-hCG" (interassay vari- 
ability 3.8%; intra-assay variability 5.5%). Normal 
ranges for these hormones for our laboratories in- 
clude: 


Follicu- Midcycle Luteal 

lar phase peak phase 
LH (mIU/ml) 6.5-24.2 66.4-188 5.1-33.5 
FSH (mIU/ml) 4.4-20.2 12.1-40.5 — 8.7-16.5 
Estrogen (pg/ml) 82:58 2904115 128 + 103 
Progesterone (ng/ml) 0.6 + 0.3 23:17 86+ 2.6 


8-hCG—<5 mIU/ml 
(nonpregnant) 


Toxicity studies, including complete blood count, 
urinalysis, and chem-6 and chem-12, were done at the 
outset and on several other occasions during the study. 


Results 


Pretreatment LRH tests. Responses of serum LH 
and FSH toa 100 ug pretreatment LRH test in these 13 
amenorrheic women are compared to the responses 
seen in 20 normally ovulating women (tested in the 
early follicular phase of the cycle) and are illustrated in 
Fig. 1 and Table III. Despite the relative hypoes- 
trogenism in 10 of the 13 amenorrheic women there 
were no consistent patterns of difference in any of the 
usual response parameters (e.g. FSH or LH base, 


40-100 Normal vs. 
ng/109 ml | 2-12 mg/24 hr | 4-14 mgl24 hr | 5-20 ugl100 ml | «5 nghnl | abnormal 
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Insulin 
tolerance test§ 


X-ray skull 
4.4 


A.M. 15.7 Normal — 
P.M. 6.0 
12.2 0.6 ‘Normal HGH + 
7.8 0.3 Normal — 
8.8 — Normal HGH (-) 
4.7 7.5 Normal — 
12.2 1.2 Normal — 
20.0 3.1 Normal — 
18.2 4.3 Normal — ' 
15.8 0.25 Normal — 
A.M. 19.2 — Normal — 
PM. 5.6 
11.2 0.4 Normal — 
18.0 3.4 Normal — 
1&1 — 4.3 Normal — 


peak, time or ratio).? Thus, similar to the lack of diag- 
nostic discrimination of the 100 ug LRH test, thére did 
not seem to be any predictive value (as to the likelihood 
of ovulatory response to chronic LRH therapy) of this 
test. Of interest, one patient (K. T., Patient H) ovulated 
within 36 hours of this diagnostic test, after over 2 
years of amenorrhea. Conception occurred during this 
cycle and pregnancy proceeded without complication 
until, during labor at 41 weeks, partial abruptio pla- 
centae occurred and cesarean section was performed. 
The infant, a live male weighing 6 pounds 12 ounces, 
has done well; the mother remains again amenorrheic 
at 6 months after delivery. None of the other 12 pa- 
tients ovulated or had bleeding (withdrawal) after the 
test injection of LRH (100 ug, subcutaneously). 
Twelve patients were followed according to the 
planned protocol (Fig. 2). 
Cycle I (placebo). None of the 12 patients conceived 
or ovulated during cycle I while receiving placebo in- 
jections (Table IV), There were no significant increases 
in FSH or LH over the day | baseline values. Two 
patients did have significant increases of serum estro- 
gen during this cycle (Patient K, 77 to 158 pg/ml; Pa- 
tient I, <20 to 198 pg/ml) when compared to the other 
patients in the study or to the estrogen changes usually 
seen in normal ovulatory women. Of interest,’ three 
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mIU/ml). 





180 240 
Time {Minutes } 


-30 0 3060 120 








December 1, 1979 
Am, J. Obstet. Gynecol. 





FSH Curve(t2 SD) 











ico 
180 240 


| 
120 
Time (Minutes) 


-30 0 30 60 


Fig. 1. LRH test responses in amenorrheic patients. Responses of LH and FSH to 100 ug subcutane- 
ous injections of LRH. Tests done prior to any chronic LRH therapy. Letters refer to specific patients 
(see text). Shaded area represents mean response + 2 S.D. of this same test done in the early 
follicular phase of 15 normal ovulating women.” Injection given at 0 time. 


Table III. Response of amenorrheic patients to LRH: Results of 100 jag test dose* 


Patient Estrogen base (0) Estrogen (+240") | FSH base (0) FSH peak ( time) LH base (0) LH peak (time) 


(A) M.G. <20 «920 
(B) S. J. «20 <20 
(C) J. H. 100.4 210.7 
(D) J.G X "X 
(E) M. H. 88.6 109.2 
(F) CMe 26.5 <20, 
(G) K. W. 55.6 61.4 
(H) K. T. 62.9 103.4 
(D G.C. 81.0 49.1 
(D M.J. «920 55.0 
(K) V. K. 42.4 37,3 
(L) A.L. 67.7 52.5 
(M) J. H. <20 <20 
Controls} 49 (range 16-152) 


81 (range 25-268) 


11.3 


1.89 (+60") 36.8 . 166 (+30") 
18.6 (+ 180") 11.0 38.0 (+180") 
23.0 (+60") 28.6 342.0 (+60") 
17.2 (+30") 67.1 193.9 (+60") 
15.5 (+180") 12.1 120.0 (+180") 
38.1 (+90") 9.0 47.1 (+30") 
38.4 (+60") 62.3 434.1 (+60") 
21.6 (+30") 60.0 215.2 (+60") 
14.6 (+90") 26.0 101.5 (+90") 
21.1 (+120") 39.0 200.0 (+90") 
30.0 (+90") 39.7 210.2 (+60") 

117.3 (+120") 26.3 91.0 (+60") 
27.1 (+180") 6.2 27.7 (+30") 
17 at +88" (range 16.3 63 at +41” (range * 

. 9.0-50) 13-131) 





*Base values—estrogen, FSH, or LH values at time 0, immediately prior to 100 ug LRH, subcutaneously; peak values—highest ` 


levels of FSH or LH attained after above LRH injection. 


Fifteen normal, ovulatory control subjects tested with 100 ug of LRH in the early follicular phase.’ 


' patients had estrogen withdrawal bleeding (Patients A, 
C, and I), but only the latter patient was demonstrated 
to have had significant estrogen production. This pa- 
tient had relatively normal menstrual bleeding (8 to 4 
pads/day), whereas the other two patients spotted only. 

Cycle II (first LRH cycle). Three of the 12 patients 


ovulated in response to the first cycle of LRH (Patients - 


B, K, and M) and one of them conceived. (Patient B). 
Ovulation, as determined by basal temperature, cervi- 
cal mucus, vaginal cytology, and serum progesterone, 

. occurred on day 7 of the injection cycle in each of these 
three patients (Table V). 


Nine of the 12 patients (all except Patients D, E, and 
L) had increased serum estrogen (more than 75 pg/ml 
increase) while receiving LRH. The three patients who 
ovulated had the greatest estrogen response (Patient B, 
666; Patient K, 245; and Patient M, 600 pg/ml). In 
general, peak estrogen responses were seen early in the 
cycle (days 7 or 14). Baseline estrogen values did not 
seem predictive of response. As noted, only Patient B 
conceived. Patients A, C, D, E, K, gne M all had bleed- 
ing after this LRH cycle. 

Serum LH increased in response to LRH in all pa- 
tients except Patient I, in whom LH actually declined. 
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Post-treatment, Cycles 
(V, VI) 


-Treatment Cycles : 


" É '| Baseline Cycle <1) 
s (II,III,IV) 


Procedure 

















Patient 

























; Placebo LRH 1.0 mg SQ bid 

- ~ Ó—ÀÓ— dl 
Self-injected medication ycie TV? 1.0 mg tid* No No 
Clinic visit pé y Y V Mv of 4 4 4 |y y Y / y Y ¥ 
Daily BBT/Diary — —| «€ — — 

Investigator . i S j ! 

Brief physical exam Each of these Each of these done on Each of these done 
"Copocytogram done on each : each visit on each visit 
Cervical’ mucus study i visit we ` $ 
Serum FSH/LH ; 








Serum estrogen 






Serum progesterone Y vid y vy Y y 
Serum B-HCG 0x4 X y: / F 
Endometrial biopsy (optional) y Y 

Safety studies (CBC, etc) ` D 





Twò hour LRH test 








* Cycle IV - patients who had not ovulated with LRH 1.0 ng subcutaneously, ‘bid 
were increased to Lu 0 mg tid (this Cycle Iv y enun) 

Y-Procedure done 

@-Blood drawn but procedure not done 


Fig. 2. Schematic outline of study protocol., Patients were seen at less frequent intervals during the 6 
months following termination of the protocol. See text for details. 


Table IV. Cycle I (placebo): Response to LRH by amenorrheic uci 


LHIFSH responses* l Estrogen, respcnsest 


LH, FSH, Do Es ‘Day Day | Day | Day 
day 1 Ipeak | doy Ilpeak | 14 17 | 21 | 28 
62 ' «20 








Ovulation Pregnancy Bleeding 





(A) M. G. 48/52 9/13 <20 <20 — No: No Yes; spotted days 
on 2) > (21) a i l 13, 14 
.(B) S.J. 13/14 - 11/11 56 64 ' 36 — 44 40 No. No No 
(7) (21) : ; 
(C) J.H. 50/47 8/11 101 - 88 47 — 82. 73 No No Yes; spotted days 
m (7) 91. 5. - 10, 13, 17 
(D) J.G.. 60/69 . 11/1 61 «20 «20  — 53 50 No. No No ; 
(7) (All) TE d 
(E M.H. 94/45 14/14 39 <20 . 30. — 108 83 >- No No . No 
(14) (All) ' . P . . 
(F) C. M. 9/8 . 14/2 | 46 «20 «20 <20 — «20 No No: No . 
: aA — (D 5 
(G) K. W. 58/86 13/16 51 45 52: v 110 ‘76 No No No 
MM (14) (14) l l i m 7 : l 
() G.C. 27/29 19/11. <20 .198 38 — — — ` No- >>- No ' Yes; menses days . 
a (7) (7): ) K : ' 17 to 94 
(D M.J. 26/34 12/18 37 . 47 .125 | — 51 118. No No No 
` (28). * (21) (a o7 ; . 
(K) V.K. 41/58 22/21 77 92 158 926 — 87 No No No 
(28): 21) . * LS ; it 
(L) A. L. 37/26 : 9/8 64 -76 44 . 79, —. 132 No No No 
(14) (14) l f aa om . 
(M) J. H. . 8/13 16/21. «20 «20 50  — 88 . 47 'No , No: No ' 
' (14) . (14) l : 


*LH/FSH values (in mIU/ml) are listed as day 1/peak value after day 1, Numbers in parentheses indicate days of cycle upon 
which peak value was obtained. š 


TEstrogen values (pg/ml) on cycle days noted: 


930 Hammond et al. 


December 1, 1979 
Am. J. Obstet. Gynecol. 


Table V. Cycle II (LRH): Response-to LRH by amenorrheic women 













LHIFSH responses* l 


Patient 
(A) M.G.. 22/5) <5/13.7 ` <2 
(21) (1) 
(B) S.J. 13/1 5/11 «20 474 312 245 
(14) (7) 7 
(C) J. H. 34/136 9/8 ' 29 130 109. 86 
' © (17) (17) uu 
(D) J.G. 57/64 12/9 106 134 63 134 
(7) (7) - 
(E) M.H. 45/47 9 219 195 «20 — 
(7) (All) . 
(Œ) C. M. 8/16 11/12 <20 138 94 57 
(14) (7) 
(G) K. W. 24/63 14/13 69 146 133 89 
(14) (7) 
(I) G.C. 26/19 10/12 77 | 54 95 .37 
| : (7) (14) i i 
(Dp M. J. 27/78 11/14 41 50 37 127 
(7) (7) f 
(K) V.K. 39/56 15/13 121 245 269 272 
(7) (7) 
| (L) A. L. 15/22 7/8 102 105 — 61 
` (17) (14) E 
(M) J. H. 9/102. 17/10 34 600 80 485 
: (14) (14) 


Estrogen responses] - ; 
LH, FSH, Day ue a Day | Day | Day 
day em day 1 peak 17 | 21 | 28 


298 666 Yes, Yes No 


186 72 Yes No 


91 102° No No No 
360 «20 Yes . No 










Bleeding Comment 


Yes; spotted 
days 11, 12 


Term delivery, 
normal female 


Yes; menses 
‘days 23 x 5 

Yes; menses ` 
days 28 x 4 

Yes; menses 


Recycled day 21 
days 16-20 : 


49 44 No, No No 
70 88 No No No 
60 89 No No No 


67 «20 No No No 


Luteal function 
normal by mul- 
tiple serum 
progesterone 


Yes; menses 
days 28 x 4 


Luteal function 
normal proges- 
terone levels, 
short duration 
(10 days) 


Yes; menses 
days 24 x 4 


*LH/FSH values (in mIU/ml) are listed as day 1/peak value after day 1. Numbers in parentheses indicate days of cycle upon 


which peak value was obtained. 
: tEstrogen values (pg/ml) on cycle days noted. 


In the three patients who ovulated the peak LH re- 

-sponses were 17, 17, and 91: mIU/ml, réspectively. 
These responses: were not significantly different from 
those of the other nine patients. Incr eased serum FSH 
levels in response to LRH were noted in only three of 
the 12 patients. In two of the three patients who ovu- ` 
lated FSH levels were ‘actually lower during (LRH 
treatment (Patients K and M). 

Cycle III (second LRH cycle). None of the 11 pa- 
tients (Patient B deleted due to conception in Cycle If) 
ovulatéd or conceived in the second consecutive LRH 
treatment cycle and only four patients showed an: es- 
trogen rise of more than 75 pg/ml (Table VI). Five 
patents. (A, D, E, F, and M) actually had lesser estrogen 
responses in the second treatment cycle and, in gener- 
al, peak estrogen responses occurred slightly later in 
this cycle than in the first treatment cycle. Six patients 
had estrogen withdrawal bleeding, all of the same pa- 
tients who, bled after LRH treatment Cycle I (Cycle II) 
except Patient E. Patient J also had bleeding after Wis 
cycle for the’ first time. 

Gonadotr opin response parameters in this second 
treatment cycle were b similar to those seen in the 


first LRH treatment cycle (Cycle II), except that pa- 
tients C and F had appreciably higher LH responses. 
Cycle IV (third LRH cycle). Of the 11 patients who 
received the third consecutive LRH cycle only one (Pa- 
tient G) ovulated (Table. VII). As in Cycle II of LRH 
therapy, four patients showed an estrogen rise of more 
than 75 pg/ml. Two of these patients did so in both 
Cycles IZ and III (Patients C and G), and one patient 
(Patient J) who earlier showed this response had a 
lesser response. The fourth patient (Patient G) received 
three daily injections of 1.0 mg of LRH each day and 
not only had an enhanced estr ogen pr oduction (vs. 
LRH Cycle II), but also ovulated for the first time on 
this increased regimen. During this third LRH cycle 
four patients showed an increased response of estro- 
gen, two patients showed a lesser response, and four 
patients showed a similar magnitude of estrogen re- 
sponse when compared to the second LRH treatment 
cycle. Increase of the daily dosage of LRH to 3.0 
mg/day yielded a variable effect (two patients with in- 
creased response, one patient with decreased response, 
and one patient with à similar response). Six of the 11 
patients had bleeding after the LRH cycle, all but one 
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LHIFSH responses* 











Patient day I peak day 1 {peak Ovulation | Pregnancy Bleeding 





(A) M.G. 19/46 `. 10/12 . 89 37 '38 69 «20. 3 - No ] No "Yes; spotted days 
(17) 07) : 29 to 32 
(©) J.H. 31/104 9/10 32 «90 147 52 130 64 No No Yes; menses days 
.QG7y (07) f : 30 to 34 
(D) J.G. 18/30 <5/7 <20 33 43 48 86 .58 No No Yes; spotted days 
~ (17) (14) f - : 10, 21 
(E) M.H. 17/67 13/15 <20 75 32 42 73 74 No No No 
(17) 07 l f i 
(F) C. M. 8/53 16/18 32 39 53 83 75 79 No No No 
(14) (14) i 
(G) K. W. 25/70 16/15 48 99 154 143 76 62 No No No 
at (21) (7) . ] j 
ad) GC. 21/14 15/13 — «20 «90 «20 35 88 53 No No No 
: (21) (14) i : : ] 
J M.J. 18/90 8/14 112 86 45 147 71 36 No No Yes; spotted days 
(7) (7) - . . t : 29 to 31 
;K) V. K. 12/46 7/22 70 | 298 158 75 79 79 No No Yes; menses days 
(7) (14) AR l 29 to 32 
(L) A.L. 14/17 8/7 82 82 93  — 738 — No No No 
|o (7) (7) i j 
(M) J. H. «5/39  , 15/20 43 81 343 256 187 45 No No Yes; spotted day 
(17) (7) . 28 


*LH/FSH values (in mIU/ml) are listed as day 1/peak valde after day 1. Numbers i in parentheses indicate days of cycle upon 
which peak value was obtained. : 


Estrogen values (pg/ml) on cycle days noted. l ' 


Table VII. Cycle IV (LRH): Response to LRH by amenorrheic women 


LHIFSH responses* . Estrogen cleo 


LH, FSH, Day E Day | Day Day Day | Ovu- | Preg- 
|æ I lpeak | day I/peak 4 | 47 | 21 | 28 | lation | nancy 










Patients Bleeding Comment 


(A) M.G.' 16/27 . 6n . | .No ^ No . No L0 mgLRHi.d. 
(7) (17) D 
(C) J.H. 21/15 <5 44 38 183 98 71 104 Yes Yes Yes; bled days 
EE (14) (All) ; 39 to 35 
(D) J.G. 15/18 70. 36 45 39 33 54 50 No No Yes; spotted 
(14) -< (7) : ; days 13 to 
as 15. 
(E) M.H. 22/37 23/32 «20 66 82 77 55 84 No No No' 
a7) (17) l VN i 
(F) C. M. «4/48 9/15 «20 63 137 114 56 483 No No, No 1.0 mg LRH t.i.d. 
(7) . (7) : D is l 
(G) K. W. 35/53 20/16 32 76 445 226 378 643 Yes No Yes; bled days 1.0 mg LRH 
(14) ° (7) i : 33 t0837 > Lid.; normal 


luteal function 
by serum pro- 


: gesterone 
(i G.C. 15/27 14/10 48 121 «20 37 78 — No No Yes; spotted $ : 
, (7) (7) : i ! days 28 to 
. f 85 - 
(J) M.G. 14/60 9/15 «20 53 58 137 189 118 . No No No 
; (17) (28) l an Ge, M 
(K) V. K. 26/90 13/14 23 73 82 738 56 42 No No Yes; bled days 1.0 mg LRH Li.d. 
i (7) (14) i i 18to21 . 
(L) A. L. 16/80 7/12 94 107 138 «20 90 — No No Yes; spotted Endometrial bi- 
: eA day 20 opsy 3/20— 
. cystic hyper- 
plasia 











*LH/FSH values (in mIU/ml) are listed as day l/peak value after day 1. Numbers in parentheses indicate days of cycle upon 
which peak value was obtairied. $ 


tEstrogen values (pg/ml) on cycle dave noted. $ 
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Table VIH. Cycle V (placebo): response to LRH by amenorrheic women 


LHIFSH responses* Estrogen responsest 


Day | Day | Day | Day | Day | Day 
1 7 | 14 | 47 | BÍ | 98 









LH, day I/peak | FSH, day 1 Ípeak Ovulation | Pregnancy | Bleeding 





Patient 





(A) M.G. 11/9 (14) 9/9014) . «90 '65 71 — No No No 
(C J.H 30/20 (14) «7 (All) — 36 67 -— 46 gs No No . No 
(D) J.G 19/20 (14) «7 (All) «90 — 41 — -— 52 No No No 
(E M.H. 20/24 (14) 16/21 (14) 81 — 65 — — 465 ‘No No No 
(F) C. M. 8/9 (7) 7/15 (7,14) <20 35 «90 «20 — 51 No No No 
(G) K. W 32/59 (14) 19/21 (14), | «20 — 75 —c — 32 No No No 
a) G.C 17/17 (21) 5/14 (21) <20 49 106 — 48 73 No No No 
(J) M.J 16/21 (14) 16/12 (28) 60 — 56 — — 59 No No No 
(K) V.K 26/29 (28) ^ — 15/18 (22) 42 — 59 — 37 88 No No No 








*LH/FSH values (in mIU/ml) are listed as day l/peak value after day 1. Numbers i in parentheses indicate days of cycle upon, 
which peak value was obtained. 
TEstrogen values (pg/ml) on cycle days noted. 


Table dias Cyde VI (Pareno response to LRH by amenorrheic women 











EE responses 







LHIFSH responses* 











Patient | day 1 Ipeak day 1 Ipeak : Bleeding ` Comment 
(A) M. G. 15/34 . «7114 “53 54° 60 — 59 89 No No No ` 
(21) (21) ] 
(C) J. H. 17/55 «T. 790 — 92 =  — 74 No No No 
(14) (All) 
(D) J.G. 30/42 12/13 — 93. — | — 75 | 39 No No No 
«(D (21) | | 
(E) M.H. 30/18 14/8 ^ 281 382 — — — 53 Yes No  Yes;bled days BBT 1. 1 proges- 
(98) (28) ; i 17 to 21 ' terone, days 8-17; 
; a ? lutea] phase 
(F) C. M. 13/5 19/17 35 — 67 — 92 66 No No No 
(15) '(15) j ' 
(G) K. W. 57/63 13 65 95 145- —, 110 125 Yes Yes Yes; bled days Normal luteal func- 
(7) (All) . 33 to 85 ‘tion by serum P, 
s . ; biopsy 
0) G.C. 26/33 10/12 «20 39 46 — 52 58 No No No ; 
. (21) (21) f : 
(J) M.J. 38/40 11/13 — 58 60 — — 58 No -No No 
(7) (14) - 
(K) V.K. 392/95 17/16 66 34 46 — «20. — No No No 
(7) (7) ` j i 











*LH/FSH values (in mIU/ml) are listed as day l/peak value after day 1. Numbers i in parentheses indicate days of cycle upon 
which peak value was obtained. 
{Estrogen values (pg/ml) on cycle days noted. 


Table X. Response to LRH by amenorrheic women; cycles VII to XII (6 months); no therapy 





Patient ` Bleeding Ovulation Pregnancy : Pregnancy outcome/comment 
(A) M.G. Yes (q 6 wk) Yes ` Yes, 4 mo pRX Term female, no problem or abnormality 
(C) J. H. Yes (q 1 to 2 mo) Yes Yes, 3.mo pRX Toxemia, induction at 34 wk, twin males 
(D) J. G. No No No ^ Negative workup 6 mo after end of therapy 
(E M.H. Yes (q 4 wk) Yes(prog."low" | No At patient request HMG/HCG started 2 mo after pro- 


tocol; conceived Ist cycle; pregnancy (single by 
ultrasound) normal to date , 


(F) C. M. No No No Negative workup 6 mo after end of therapy 

(G) K.W.  Yes(q4 wk) ` Yes Yes,2mo.pRX Conceived in second month after therapy; pregnancy 
: (singlé by ultrasound) normal to date 

(0 G.C. No No No Negative workup 6 mo after end of therapy 

(D M.J. No 1 NO No * Negative workup 6 mo after end of therapy 

(K) V. K. No No No Negative workup 6 mo after end of therapy 
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Table XI. Effect of chronic LRH therapy upon FSH/LH response* ` 











Results 1.0 mg LRH, estrogen’ (pg/ml), FSHÍLH (mlUIml) 





Patient 


(A) M.G. HNH <20 14 25 
ui 39 > 10 . 24 
IV 79 6 20 
(B) J. J. I <20 10 26 
‘C) J.H. H <20 8 29 
II 75 9 32 
IV 44 <5 27 
D) J.G. Il 107 12 15 
i <20 <5 15 
IV 36 7 12 
‘E) MH It 219 8 20 
I <20 15 30 
IV <20 23 37 
(F) CM. I «30 11 49 
HI 82 16 45 
IV <20 9 45 
(G KW. II 69 14 35 
IH 48 16 41 
IV 32 — 20 42 
(H) K. T. Conceived after test dose 
0 6c uH 77 10 17 
II . 48 15 24 
IV «90 14 25 
Q MJ H 41 11 31 
nt «920 il 38 
l IV 112 ; 9 35 
(K)V.K IH 121 15 23 
. ul 66 7 . 93 
IV 70 I$ X. 25 
(L) A.L. Il 102 8 17 
Hl 89 8 15 
IV 94 7 13 
MMH I ^ 84 16 36 
nt 43 15 40 
IV 


*Response parameters of amenorrheic women to LRH, 1.0 mg given subcutaneously. Samples for estrogen, FSH, and LH 









Ovulatory response 
to cycle therapy 


14 12 = 2 No 
14 16 109 93 No 
16 13 105 92 Ovulation/pregnancy 
21 54 523 469 No 
23 31 448 417 No 
22 21 303 282 . No 
3 57 111 54 No 
10 18 51 43 No 
5 15 62. 47 No 
12 45 420 375 No 
15 2] 130 109 No 
14 22 110 88 No 
31 8 68 60 No 
29 8 198 ' 120 No 
36 <4 128 124 No 
21 74 391 317 No 
25 25 257 232 No 
22 35 248 213 Yes 
7 26 136 110 No 
9 21 119 98 No 
Ll 15 98 83 No 
20 28 244 216 No 
22 18 166 148 No 
26 14 237 223 No 
8 39 135 96 Yes 
16 12 96 84 No 
12 26 108 82 No 
g 29 112 83 No 
7 14 95 81 No 
€ 16 93 77 No 
9 105 96 Yes ` 
<5 61 56 No 





immediately prior to LRH (listed as 0") and for FSH and LH obtained 2 hr after injection. Cycle II, no prior LRH chronic therapy. 


Cycles III and IV after l'or 2 mo of chronic LRH treatment. 


(Patient G), as estrogen withdrawal bleeding. Endome- 
trial biopsy from Patient L (never ovulated) showed 
anovulatory hyperplasia. 

Gonadotropin response parameters in this third 
treatment cycle showed no significant changes from 
those of the two previous therapy cycles. 

Cycles V and VI (placebo). In the last two cycles (V 


and VI) patients were given placebo (Tables VIII and' 


IX). No patients ovulated during Cycle V, but two pa- 
tients did ovulate in Cycle VI. Neither conceived. Pa- 


tient G had normal luteal function and time of onset of ` 


bleeding but Patient E had a short luteal phase and 
bled on day 17. Ovulation occurred on days 14 and 7, 


respectively. No other patient had bleeding in either 
cycle. ; . 
Estrogen responses in both cycles were similar and 


were essentially nil except for the two patients who ovu- ` 


lated in Cycle VI (Patient E, maximum 382 pg/ml; Pa- 
tient K, maximum 145 pg/ml). Gonadotropin response 
parameters in the two cycles were similar to those for 
estrogen and for prior cycles (even on LRH). 
Follow-up interval. Nine patients have been fol- 
lowed for at least six months after conclusion of the 
protocol (Table X). Four of these patients have’ devel- 
oped ovulatory cycles despite no further therapy (Pa- 
tients A, C, E, and G). Three of the patients have 
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conceived, all except Patient E, who requested human 
gonadotropin therapy after only 2 months off LRH 


treatment. This patient conceived during the first cycle ' 


of HMG/HCG therapy. The remaining five patients 


have remained amenorrheic and further evaluation . 


remains unchanged from that prior to LRH treatment. 
Of interest, three of the four patients who spontane- 
ously ovulated after termination of LRH treatment had 
never ovulated during any of the six protocol cycles 
and the fourth patient (G) ovulated only twice (Cycles 
IV and VI). 


Follow-up LRH tests. On day 1 of each cycle patients l 


were seen prior to the first injection (LRH or placebo) 
and blood was obtained for LH, FSH, and estrogen 
(Table XI). The appropriate injection was then given 
(1.0 mg LRH or placebo) and 2 hours after this injec-, 
tion blood was again drawn for FSH and LH. Thus, 
samples taken on day 1 of Cycle II do not reflect any 
chronic exposure to LRH, whereas similar samples ob- 
tained on day 1 of Cycles III and IV were obtained 
after one or two 28 day cycles of twice-daily LRH injec- 
tions, respectively. Table IV illustrates these responses. 
Significant increases of serum FSH and LH were noted 
at 2 hours after the injection of 1.0 mg of LRH in each 
of the three cycles. While there were no consistent pat- 
terns of change (increased or decreased response) by 


FSH in the successive cycles, there did appear to be a. 


mild declining response of LH in the three test cycles in 
8 out of 11 patients, whereas three remained essentially 
unchanged from the first test (Cycle II). None showed 
an increasing response. Baseline (day 1) estrogen levels 
showed little change during the. study. Of interest, four 
patients (A, C, E, and G) all developed spontaneous 
ovulation during the.6 months after termination of 
LRH treatment. Three of these patients have con- 
ceived (A, C, and G). 

Luteal function and pregnancies. All ovulatory cy- 
cles during the protocol (6) and during the follow-up 
interval (10) were monitored by multiple serum pro- 
gesterone determinations and all were well within 
normal for our laboratory, except one in which the 
duration of progesterone secretion was short (10 days). 


All five of the pregnancies have proceeded without. 


bleeding or abortion despite the fact that no patient 


: received further progestational or gonadotropin sup- 


plementation and only one patient actually received 
any LRH in the conceptive cycle. Of the five pregnan- 
cies, four have yielded single infants except one set of 
identical twins conceived during spontaneous cycles in 
Patient C after termination of LRH therapy. One 
pregnancy, a singleton by ultrasound, is proceeding at 
24 weeks without problem. No fetal anomalies have 
been noted nor were there any obstetric complications 


. 
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felt attributable to LRH therapy. No patient had signs - 
or symptoms of hyperstimulation. 

Side effects. Several patients had moderate bruising 
at injection sites (LRH and placebo) which was im- 
proved.by a change in the formulation of the diluent 
(placebo) but still continued to a limited extent. All pa- 
tients, including those with bruising, had normal 
coagulation studies, hematologic indices, and chemical 
profiles before, during, and after completion of the 
study. No other adverse effects were noted. 


Comment 


The concept of neurotransmitters and of hypotha- 
lamic control of pituitary function and, in turn, ovula- 
tion is no longer a matter for debate. A "transducer" 
concept has evolved in which specialized neural cells of 
the hypothalamus function as the final common path- 
way by which endogenous and exogenous signals 
are recognized, integrated, and reduced to neuro- 
hormonal modulators of anterior pituitary function. 
The hypothalamic hormone which controls gonadotro- 
pins is gonadotropin-releasing hormone (GnRH, LRF, 
LRH). After much work in animal and human systems 
established a simple inverse relationship between circu- 
lating gonadal steroid concentrations and pituitary go- 
nadotropin secretion, other studies demonstrated areas 
of the hypothalamus which clearly influenced gonado- 
tropic function. These provocative early works, so well 
reviewed by Yen,!5 followed by the brilliant unraveling 
of the structure of LRH by Burgus'" and Matsuo’! and 
their colleagues, furnished the basis for detailed in- 
quiries into the neuroendocrine control of the men- 
strual cycle in the human subject. i. 

LRH, a decapeptide, has a half-life of only a few 
minutes. Therefore, control of reproductive processes 
depends on a variable but continuous release of LRH. 
The secretion of LRH and the individual's response to 
it depend upon the complex and coordinated interre- 
lationship among LRH, other neurohormones, pitu- 
itary gonadotropins, and gonadal.steroids. Responses 
of both LH and FSH to LRH suggest the presence of 
two pools of gonadotropins, one of which is released 
immediately and one which requires continued stimu- 
lation.'? "Secretion" may be üsed to refer to the first 
pool and “reserve” to the second. Secretion and reserve 
change during the cycle and seem to be. modified by 
circulating estrogen concentrations. At the beginning 
of the cycle, when estrogen levels are low, both secre- 
tion and reserve are low, but as estrogen levels rise a 
greater incredse occurs in reserve when compared to 
secretion. This suggests that the rate of synthesis ex- 
ceeds the rate of release, setting the stage for the 
midcycle surge. During the late follicular phase until 
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midcycle there is a more rapid increase in pituitary- 


responses to LRH. This suggests that LRH not only 
induces release of the first pool of gonadotropins but 
also activates the reserve pool for the next response. 
This seems particularly true with extended stimulation 
by submaximal doses of LRH over a period of several 
hours, by either repeated pulses or constant infusion. 
For obvious reasons, direct assessment of hypothalamic 
LRH secretion in human subjects is not possible. Infer- 
ential data from animals and changes in pituitary func- 
tion in human subjects provide a basis for rationalizing 
the hypothalamic and LRH influences on the operating 
characteristics of the pituitary. Much is owed to Yen 
and colleagues for their many efforts in this area.!$ 
Clearly, LRH is needed for gonadotropin production 
and, ultimately, for ovulation. For an anovulatory 
woman to ovulate in response to LRH therapy we must 
postulate a pituitary capable of response and an ovary 
that contains primordial follicles capable of maturing 
and producing estrogen in response to the gonado- 
tropic stimulation. 


‘In 1971 Kastin and associates” initially used LRH to . 


induce an LH “surge” in an amenorrheic woman after 
human menopausal gonadotropin (HMG) therapy, 
with resultant ovulation and pregnancy. Since then 
there have been a number of reports dealing with the 
usefulness of LRH in human ovulation induction. Such 
therapies have included: LRH to induce a LH surge 
after HMG stimulation (four articles,” 977? 29 patients, 
12 ovulations, and two pregnancies), LRH to induce a 
LH surge after clomiphene therapy (six articles,* "3-27 
135 patients, 44 ovulations, and 18 pregnancies), and, 
finally, LRH used alone in chronic fashion to both ma- 
ture and extrude ovarian follicles (seven articles, 7 
*8~39 169 patients, 74 ovulations, and 26 pregnancies). 
In addition, there have been scattered reports of 
chronic LRH treatment of delayed puberty? or the 
oligospermic male.?! Unfortunately, there are many 
variables present in these reports, including wide- 
ranging patient inclusion criteria, the failure of dele- 
ton of patients with other known causes of infertility or 
endocrinopathies, and diverse LRH, clomiphene, and 
HMG dosage schedules and duration of therapy. Fi- 
nally, placebo was not utilized in any of the studies and 
this well-known phenomenon may be very important in 
the therapy of anovulatory patients. 

The present study was an attempt to induce ovula- 
ton and pregnancy in a group of women with second- 
ary amenorrhea and infertility due to "functional" 
causes (hypothalamic dysfunction or polycystic ovarian 
disease). No other significant causes of infertility (ex- 
cept anovulation) could be identified and none had 
evidence of a significant endocrinopathy (raised pro- 
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lactin, adrenal or thyroid disease, etc). These were 
difficult patients to treat as all had long intervals of 
amenorrhea (22 years) and each had failed to ovulate 
even with high doses of clomiphene citrate, even when 
supplemented with human chorionic gonadotropin 
(hCG). None of the patients ovulated prior to LRH 
therapy when given placebo (Cycle I). To date, of the 
13 patients treated with LRH, eight have ovulated 
(61%) and five have conceived (38%). These per- 
centages would seem likely to exceed the usually 
quoted figure of 20% for nonspecific placebo effects of 
any new ovulation induction technique. All pregnan- 
cies have been successful in yielding term, normal in- 
fants without congenital anomalies. It would appear 
that, despite the drawbacks of parenteral administra- 
tion and multiple daily dosages, LRH stimulation can 
result in normal ovulation, even when other techniques 
have failed. Perhaps LRH analogues, which may be 
able to be taken orally or nasally and which may give 
higher and more sustained gonadotropin stimulation, 
may be worthy of further investigation. The safety of 
LRH, as demonstrated in the literature and in this 
study, seems excellent as no patients have had any sig- 
nificant toxicity, ovarian hyperstimulation, or fraternal 
multiple gestations when LRH was the only therapeutic 
agent used. It seems that the interposition of the pitu- 
itary into the system, to modulate the LRH effect, or 
some other as yet unidentified phenomenon may be 
protective from the hazards of direct gonadotropin 
administration. 

The present study does not identify a method of 
predicting ovulatory responsiveness of a given patient 
to LRH therapy. However, when one reviews the re- 
sponses to therapy it is seen that, of six women with a 
diagnosis of “hypothalamic” amenorrhea, five ovulated 
and three conceived. Of six patients with polycystic 
ovarian disease only two ovulated and one conceived. 
Whether this difference in ovulatory response to LRH 
between the two groups of patients is to intrinsic dif- 
ferences of the endocrine system or to other factors is 
unknown. Patients with PCOD do have higher levels of 
testosterone, tonic elevations of LH, and probably a 
failure of usual recycling function of the hypothala- 
mus. On the other hand, patients with idiopathic or 
“hypothalamic” amenorrhea seem to have higher in- 


_ stances of psychogenic pathology. Certainly in any ovu- 


lation induction technique some of the success of any 
form of therapy must be ascribed to placebo effects. 
In this study there were no significant differences in 
estrogen concentrations (basal), or of gonadotropin 
production as identified by the seven LH/FSH samples 
drawn during each cycle, between either the two diag- 
nostic groups (hypothalamic vs. PCOD) or between pa- 
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tients who ovulated in response to LRH therapy and 
those who did not. Likewise, neither the response to a 
standard LRH test (100 ug) prior to any LRH therapy 
nor the 2 hour response of LH/FSH to the first 1.0 mg 
LRH injection of each treatment cycle (Cycles II, III, 


and IV) yielded any significant predictive value as to , 


the ultimate likely ovulatory response. In general, the 
earlier and greater the LRH-induced rise of estrogen 


concentration, the greater was the likelihood of ovula- - 


tion. In patients who ovulated with LRH therapy the 
magnitude of estrogen response was 1.0 to 1.5 x that 
seen at midcycle in normally ovulating women and 
closely approximated the levels of estrogen at which 
. ovulation is most likely with HMG/hCG therapy. 
Several authors have raised the question of resistance 
to response developing in patients receiving chronic 
LRH injections, either by antibody formation to LRH*? 
or by "exhaustion" of the pituitary to prolonged stimu- 
. lation” (secretion exceeding synthesis storage). Our 
data (Table XI) do tend to support a decline of mag- 
nitude of LH rise (but not FSH) to the three successive 
2 hour LRH tests (1.0 mg). However, as noted above, 
the magnitude of these LH and FSH changes did not 
provide predictive value as to the ultimate likelihood of 
ovulation in any given LRH treatment cycle. More im- 
portantly, the fact that five patients responded with 
ovulation to ongoing LRH therapy and three other pa- 
tients ovulated after discontinuation of LRH therapy 
suggests that, in addition to stimulating ovulation dur- 
ing the period of LRH administration, such treatment 
may also "prime" the hypothalamic-pituitary system, 
allowing spontaneous ovulation to occur at a later date 
(2 to 4 months) through "activation" of function. Thus, 
these data do not completely deny the possibility of 
tachypalylaxis to chronic LRH therapy but it seems that 
if it occurs it is of little clinical significance. 
Increasing the dosage of LRH to three daily injec- 


, tions of 1.0 mg did not seem to be of significant benefit : 


in four patients, although patient G did ovulate in that 
cycle (Cycle IV) and had not during the first two cycles 
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at the lower LRH dosage. None of the remaining study 
patients, nor two additional patients who had failed to 
ovulate during the protocol or the 6 months without 
therapy and who later received the three daily injection 
technique, have ovulated with this regimen. 

Several other investigators have postulated that 
luteal function may be deficient in ovulatory cycles in- 


` duced by LRH treatment? ™ either by alterations in 


pituitary, function or by a direct ovarian effect. The 
present study does not support this observation in 
human subjects. Luteal function, as documented both 
by multiple serum progesterone determinations and by 
the courses of the pregnancies, was normal in every 
cycle except one. In this patient (Patient M, Cycle II) 
normal levels of progesterone fell prematurely (7 to 10 
days) as did the basal temperature. Patient B, who con- 
ceived during Cycle II, did continue to receive LRH for 
approximately 14 days after ovulation and thus may 
have had additional "support" of luteal function. How- 
ever, none of the other patients received any other type 
of luteal support (LRH, hCG, progesterone, etc.). 

It is difficult to postulate that the massive doses of 
LRH (1.0 mg twice daily) given in this study represent 
physiologic doses comparable to those which occur in 
the normally ovulating woman. The normal physio- 
logic factors influencing the different magnitude and 
timing responses of the two gonadotropins remain 
poorly understood. Further understanding of these 
mechanisms and perhaps a gradation of therapeutic 
LRH dosages or treatment schedules may improve ovu- 
lation induction results with this agent. It is likely that 
similar LRH therapy in less “resistant” (to clomiphene) 
patients may be even more successful in ovulation in- 
duction. 


Grateful appreciation is expressed to Drs. Lee Tyrey 
and David Schomberg for their laboratory assistance, 
to Drs. Thomas C. Vaughn, Michael R. Soules, and 
Martin M. Quigley for their clinical assistance, to Ms. 
Martha Theiling for manuscript preparation, and to 
Dr. J. Guy Rochefort for assistance in protocol design. 
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Discussion 


Dr. KAMRAN S. MocHISSI, Detroit, Michigan. In the 


past the therapeutic uses of gonadotropic releasing 
hormone (GnRH) and its analogues for the treatment 
of anovulation have not been found to be encouraging. 
In a series of 169 anovulatory patients treated with 


GnRH, collected in a review of seven publications by six ` 


investigators, only 4396 ovulated. Pregnancies occurred 
in 26 patients for a disappointing incidence of 15%. 
In their study, Dr. Hammond and associates ‘have 
attempted to re-evaluate the role of synthetic GnRH in 
induction of ovulation in a group of 13 patients who 
had hypothalamic amenorrhea or PCOD. 
The design of their study included a thorough pre- 


‘treatment clinical and laboratory investigation of each 


patient anda well-conceived and adequately controlled 
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therapeutic regimen of a cycle of placebo treatment, 
three cycles of GnRH administration, followed by two 
additional cycles of placebo therapy. All patients weré 
carefully monitored by serial serum gonadotropin and 
steroid assays, BBT, vaginal cytology, and cervical 
mucus changes during the treatment course. 

In selecting their patients Dr. Hammond and asso- 
ciates have indicated that only those patients who failed 
to respond to clomiphene and/or HCG were included. 
Seven among their patients had a testosterone level 
greater than:80 ng/100 ml and 3 over 100 ng/100 ml. 
One may question why these patients were not initially 
treated with prednisone and clomiphene, a combina- 
tion of drugs which has a better chance of success than 
clomiphene alone. 

Dr. Hammond's data indicate that only four patients 
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actually ovulated during the course of GnRH adminis- 


tration and one became pregnant. From a practical 
point of view Dr. Hammond and associates can take 
credit for an additional five ovulatory episodes and 
four' pregnancies occurring prior to the initiation of 
GnRH therapy, during placebo cycles, or 2 to 4 months 
following the termination of their studies: From ‘an 
academic point of view, however, these ovulatory cycles 
and pregnancies may not be directly attributed tò 
GnRH even though similar “delayed ovulations” have 
been observed when clomiphene citrate or human 
menopausal gonadotropin (HMG) have been used for 
ovulation induction. A priming effect of GnRH on the 
pituitary is probably the most likely cause of delayed 


ovulation. However, the possibility of a chance ovula- 


tion cannot be ruled out. 

Unquestionably GnRH when administered in a 
physiologic fashion should induce ovulation and preg- 
nancy in a high proportion of anovulatory patients who 
have no other impediments to their fertility. However, 
many obscure factors remain to be elucidated. These 
include the optimal dosage, the level of endogenous 


GnRH at the initiation of - therapy, the response of 


hypothalamic GnRH during the course of treatment, 
and the mode and pattern of administration of GnRH. 
Dr. Hammond and associates have shown that a daily 
dose of 2 mg of. GnRH might be more effective than 


smaller doses used previously. However increasing the ° 


dose to 3 mg daily did not improve the results. 

The contribution. or interference of endogenous 
GnRH to the therapeutic regimen is probably impor- 
tant but difficult to determine. Until a method for the 
assay or monitoring of GnRH production i is found, the 
involvement of hypothalamic GnRH in any therapeutic 
regimen remains uncertain. ' 

Finally, the mode and rate of GnRH administration 
may be of some importance in eliciting t the proper re- 
sponse from the pituitary gland. 

Studies performed in Knobil's laboratory" ? have 
shown that in the rhesus monkey, with hypothalamic 
lesions which. destroy the arcuate nucleus and abolish 
endogenous gonadotropic release” by the pituitary 
gland, the constant infusion of GnRH fails to réstore 
sustained gónadotropin secretion. In marked contrast, 
intermittent administratiori of the decapeptide, in a 
dose of | g/min for 6 minutes once per hour, the 
physiologic frequency of gonadotr opin release in the 
monkey re-establishes pituitary gonadotropin secretion 
and normal 28 day ovulatory menstrual cycles. More- 
over, the initiation of continuous GnRH administration 
in animals with lesions and in which gonadotropin se- 

‘cretion is re-established by intermittent GnRH re- 
placement can result in a “desensitization” or "down 
regulation" of the processes responsible for gonado- 
tropin release. Assuming that a similar pulsatile release 
of GnRH i in women is operative, an assumption which 
is supported by ample experimental and clinical evi- 
dence, it becomes clear that the pattern of GnRH admin- 
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istration may be extremely important in the response to 
be elicited from the pituitary gland. Administration of 
the decapeptide i in a pulsatile fashion and in a dosage 
which mimics the physiologic pattern would be expected 
to lead to.a higher proportion of ovulatcry cycles and 
pregnancies. I wonder if Dr. Hammond could tell us 
which one of these factors; in his opinion, is responsible 
for the relatively low incidence of ovulation and preg- 


. nancies in his study. 
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Dr. RAYMOND I. VANDE WIELE, New York, New 
York. The real question to resolve is: why, with genet- 
ics, do we have only 30% of ovulations where the same 
patient, treated with human menopausal gonadotro- 
pin, will ovulate in every instance? 

Myi impression is that the answer to this question is to 
be found not in the dose of the GnRH you administer, 
but in the frequency with which you administer GnRH 
to the patient. I think so because of studies carried out 
in the laboratories of Dr. Knobil and in our laborato- 
ries. ` 

The approach used by Knobil is somewhat different 
from ours and both studies are done in monkeys. - 

Knobil first produced pituitary atrophy by produc- 
ing lesions in the arcuate nucleus, where we produced 
pituitary atrophy by doing a stalk section. The results 
are the same-with both preparations. 

If you.administer a continuous infusion of GnRH to 
these animals with’ pituitary atrophy, you will get no 
response. On the other hand, if you give them one pill 

every hour and 6 minutes, you will have a response 
probably in 100% of animals. 

It would be difficult to do the same thing in human 
subjects because of technical problems. However, the 
possibility is thére; I am confident that if you.do it in 
this fashion in human subjects we would have 10096 
ovulation in gonadotropin. ; 

Dr. HAMMOND (Closing). Dr. Moghissi enoed 
regarding treatment of these patients with prednisone 
and clomid. While we might anticipate an incréased 
ovulation rate over clomid alone, we were hopeful that 
we might achieve a similar goal with LRH therapy, and 
we felt it was worth tr ying prior to consideration of this 
other approach. 

Of interest, the patients silio failed to ovulate with 
GnRH had the highest serum testosterone value. 

With regar d to the placebo effect, which is of obvious 
importance in evaluating any study of a new ovulation 
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induction technique, we must also concur that one an- 
ticipates about a 20% placebo ovulation rate. 

It was of interest that none of our patients ovulated 
during the initial placebo cycle. However, a number of 
patients ovulated in the placebo cycles which followed 
LRH therapy. 

The ovulation rate of 38% seen in this time would 
seem to be excessive for placebo effect alone. 

The dose-ranging studies leading to this protocol 
were carried out by Dr. Vah Campenhout, from whom 
you heard yesterday. His work showed that 1 mg of 
LRH subcutaneously would cause a sustained elevation 
of serum LH for up to 8 or 10 hours. The FSH re- 
sponse was less. 

Based on that observation we: sient to utilize the 
twice daily, 1 mg injection scheme. Obviously this does 
not apply pulsatile release, as Suggested by Dr. Vande 
Wiele and Dr. Moghissi. 

I would concur that we could anticipate approxi- 
mately 10096 ovulatory rate if these patients were 
treated with perganol and HCG: The initial study was 
initiated in an attempt to find an àlternative, however, 
to the very expensive perganol, which may cost as 
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much as $500.00 for an individual ovulatory cycle. 

It was also designed in an attempt to gain information 
as to the chronic effects of GnRH therapy ori the anovu- 
latory patient. I hope that we can apply the newer data 
generated by Drs. Nobil and Vande Wiele to patient 
administration of GnRH to increase the ovulatory re- 
sponse. Current. technology would seem to be one of 
the limiting factors, however. The present study was 
initiated in 1977 and has only recently been concluded. 
The data mentioned, the effects of pulsatile vs. chronic 
LRH administered are a more recent observation. 


` While we plan to incorporate these observations into 


cur next experiments we did not feel it appropriate to 
change.this protocol during the present study. 

Finally, the development of a sensitive and satisfac- 
tory technique for measurement of endogenous LRH 
would be of great benefit in helping to understand the 
precise mechanisms which are involved in regulation 
cf gonadotropic secretion in the ovulatory patient. 
Until such technology is available, our observations 
rust be based on relatively imperfect or secondary 
conclusions. 
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Effects of dietary lead and zinc on pregnancy 


PRESTON V. DILTS, Jr., M.D. 
ROBERT A. AHOKAS, Pu.D. 


Memphis, Tennessee 


In order to further understand the effects of ingested Pb on pregnancy and the possible interaction 
of the trace element Zn with Pb, _ groups of dated pregnant rats were fed 10, 50, 100, 200, or 500 
mg/L of Pb in water throughout pregnancy. A control group with no Pb, but diet ad lib, and a 

pair- -fed control group with no Pb were also studied. Maternal average daily food consumption was 
significantly reduced at 50 mg/L of Pb and up. Total and net maternal weights were significantly 


reduced at 50 mg/L of. Pb and up. Pair feeding at the 200 mg/L level improved i maternal weight 
gain but not to control levels. Zn, 200 mg/L, supplement at the 200 mg/L of Pb level causéd no 
improvement nor did ad lib diet with Pb removed after 16 days. Fetal weight decreased, 
progressively as Pb levels were increased. Pair feeding at the 200 mg/ L Pb of level and Zn, 200 
mg/L, supplement with 200 mg/L of Pb significantly increased fetal weight but not to control levels. 
Placental weight was unchanged throughout: The results indicate that Pb-induced fetal growth 
retardation is due to reduced maternal food and energy intake, as well as to direct effect on the 
fetus. Excess dietary Zn improves fetal growth, probably by increasing maternal food consumption. 


(AM. J. OBSTET: GYNECOL. 135:940, 1979.) 


AS PART OF A long- -term program to investigate the 
metabolism, interaction, and beneficial or toxic effects 
of trace metals in pregnancy, this study of lead (Pb) and 
zinc (Zn) is presented. The specific effects of Pb on 
pregnancy dnd the possible interaction with trace ele- 
ments such as Zn are poorly understood. However, Pb 
has been asscciated with sterility, abortions, and in- 
creased perinatal loss for many years,' leading to labor 
laws’ designed to limit female exposure to potentially 
toxic Pb concentrations.? This has become more of a 
problem as women move into jobs traditionally held by 
men, with more charices of Pb exposure. 


Materials and methods 

Virgin female Sprague-Dawley rats were caged one 
to one with mature male breeders. Room temperature 
was maintained at 82° F with a light : dark cycle of 
12:12 hours. Vaginal smears were checked daily i in the 


early morning and thé day spermatozoa were found 
was designated as day 0 (day of conception) of gesta- 
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Table I. Lead-free test diet* 


2 Ingredient — ; Diet (gmikg) 


Egg white solids, spray dried 202.25 
Glucose, anhydrous 622.56 
Corn oil 100.00 
Celluloset 30.00 
Salt. mix 29.72 
Vitamin mix $ . 3. 48 


*Teklad Mills, ARS/Sprague Dawley, Madison, Wisconsin 
53711. 


1Solka Floc, Brown Company, Des Plaines, Illinois 60018. 


tBernhard-Tomarelli Salt Mix, Teklad Mills, ARS/Sprague 
Dawley, Madison, Wisconsin 53711. 


§A.0.A.C. Vitamin Mix, Teklad Mills, ARS/Sprague Daw- 
ley, Madison, Wisconsin 53711. 


tion. The timed pregnant females were housed singly 
in stainless- steel cages from days 1 to 21 of gestation, 
and provided a Pb-free basal mineral diet (Table I) in 
glass feeders ad lib. Five groups of 7 or 8 dams each 
were provided with distilled drinking water.containing 
10, 50, 100, 200, or 500 mg/L of Pb as Pb acetate in 
glass water bottles with stainless-steel drinking tubes 
throughout pregnancy. A control group was provided 
with distilled drinking water containing no Pb but diet 
ad lib. A pair-fed control group with no Pb was fed the 
average daily amount of food consumed by the dams 
fed 200 mg/L of Pb. A group was fed 200 mg/L of Pb 
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Fig. 1. Average maternal weight at 3 to 5 day intervals plotted 
against gestational age for the 6 subgroups, 0, 10, 50, 100, 
200, and 500mg/L of Pb. 


to day 16, after which Pb was removed, and another 
group was fed 200 mg/L of Pb. plus 200 mg/L of Zn. 

Maternal body weight, and food and water con- 
sumption were measured twice weekly throughout ges- 
tation. Feed efficiency was calculated for each dam as 
the average daily weight gain (gm) divided by the aver- 
age daily food consumption (gm). On day 21, the dams 
were killed by ether inhalation and the uterus was re- 
moved, Fetuses and placentas were dissected from the 
uterus and the numbers of live and dead and/or re. 
sorbed fetuses determined. The live fetuses were dis- 
sected from the placentas and membranes and pooled 
separately for determination of term wet weight. Net 
maternal weight gain from prepregnancy levels was 
calculated as total body weight gain minus term wet 
weight of all fetuses and placentas in the litter. Data 
were analyzed by analysis of variance and by Student's 
t test. 


Results 


Total maternal weight gain was significantly reduced 
Ey adding Pb to the diet from 50 mg/L and up (Fig. 1, 
Table II). The levels of food intake (gm/day) necessary 
to provide sufficient energv and protein for the rat 
during the last half of pregnancy are 16.8 and 14.2, 
respectively.? Only the diets with no Pb or only 10 mg/L 
of Pb were consumed in quantities which consistently 
exceeded this level (Fig. 2). In addition to consuming 
less than the daily energy requirement, daily food con- 
sumption of dams fed 50 mg/L of Pb or more was more 
variable. Water consumption did not change signif- 
icantly, with each animal] drinking approximately 30 
ml/day. 

Net maternal weight gain (total weight gain at 21 
days less conceptus weight) was significantly reduced by 
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Fig. 2. Food consumption plotted against gestational age for 
the 6 subgroups 0, 10, 50, 100, 200, and 500 mg/L of Pb. The 
dotted lines indicate the level below which insufficient energy 
and insufficient protein are consumed. 
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Fig. 3. Weight gain plotted against mg/L of Pb showing total 
weight gain and net maternal weight gain + S.E.M. Those 
bars without common superscripts are significantly different. 
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Fig. 4. Weight gain vs. days’ gestation for groups fed Pb, 200 
mg/L, on days 1 to 21 or 1 to 16. There is no significant 
difference. 
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Table II. Effect of dietary Pb, pair feeding, and Zn supplementation on maternal food consumption and weight 
during pregnancy in the rat* . 






Average food con- — 18.6 + L0* . 20.8 + 1.2? 
sumption (gm/ 
day) . 

Average water 
consumption 
(ml/day) 

"Total weight 


gain (gm) 


34.3 + 1.68 37.0 + 1.88 


151.3 x 7.78 139.3 + 18.1% 


Net maternal 79.7 + 10.88 73.6 x: 11.5% 
weight gain (gm) 

Feed efficiency: gm 0.403 + 0.04? 
wt per day/gm 


food per day 


0.329 + 0.033 


Drinking water Pb concentration (mg/L) 


13.7 x 1.25 
94.2 + 2.58» 


94.8 + 20.7% 


39.9 + 18.02% 
0.301 + 0.049 


12.8 + 1.0° 12.4 + 1.2 14.3 + 2.0" 


27.7 + 3.03% 26.6 + 2.4% 28.6 + 4,09^c 


98.8 + 11.9% 81.3 + 10.87? 55.2 + 10.5% 


39.9 + 10.2^c 24.4 + 8.1'Y 12.0 + 12.5* 


0.314 + 0.032 — 0.273 + 0.038 0.183 + 0.028” 


*Each value equals mean + S.E.M. Means in the same row without a common superscript are significantly different—p <0.05. 


Table III. Effect of Pb, pair feeding, and Zn supplementation on reproductive performance in the rat* 






Pb concentration (mg/L) 


No. of litters 7 7 7 8 7 7 
examined ' 

Live litter size 11.3 + 0.78 11.0 x 1.18 10.5 + 1.08 12.0 + 2.78 12.5 + 1.2? 9.8 + 1.28 

No. of litterst with 0 3 3 3(2) 3(3) 5(2) 
dead fetuses : 

No. of dead fetuses  ' 0 1-7 1-8 2-all all l-all 
in affected litters E i 

Live litter weight 71.60 + 5.30" 65.67 + 7.71?" — 53,77 + 6.18* 58.94 + 2.80 55.06+ 3.50" 43.16 + 5.82* 

Average fetal weight! 5.49 + 0.32" 5:14 + 0.31% l 4.55 + 0.4gare 4.34 + 0.27% 3.92 + 0.21¢ 3.79 + 0.81* 


Average placental 0.735 + 0.035? 0.710 + 0.138" 


weight* 


0.784 + 0.045 


0.686 + 0.049" — 0.685 + 0.033 — 0.667 + 0.052 


‘Numbers represent mean + S.E.M. Those values without a common superscript are significantly different—p < 0.05. 
?Numbers in parentheses indicate number of litters completely aborted. 


feeding 50 mg/L of Pb and up (Fig. 3, Table II). Feed 
efficiency for each dam (average daily weight gain/av- 
erage daily food consumption) is significantly reduced 
only at the 500 mg/L level, although there is a steady 
decrease throughout. Pair feeding at the 200 mg/L of 
Pb level (same food intake as the 200 mg/L of Pb but 
without Pb) increased net maternal weight to levels 
similar to the net gain of dams fed 50 to 100 mg/L of 
Pb. Supplementing the 200 mg/L of Pb diet with 200 
mg/L of Zn resulted in no change in net maternal 
weight. ' , 

Placental weight was not significantly changed by Pb 
or Zn at any dose (Table III). However, average fetal 
weight and average live litter weight were significantly 
reduced by Pb. Pair feeding and Zn supplement in- 
creased average fetal weight to levels intermediate be- 


tween those of 50 mg/L of Pb and controls. Fetal wast- 
age increased with dose, but no fetal anomalies were 
noted. 

The group fed 200 mg/L of Pb to day 16 and an 
ad lib Pb-free diet after that was not different from the 
group fed 200 mg/L of Pb throughout gestation (Fig. 
4). Fetal effects were similar. 


Comment 


Chronic Pb toxicity causes anemia, renal tubule mal- 
function, and neurologic defects. Retardation of brain 
growth and reduced cerebellar DNA have been re- 
ported in neonatal rats. The mechanisms are obscure 
but Pb is known to block nerve impulse transmission 
and acetylcholine release.* Anemia results from Pb in- 
terference with heme synthesis by inhibiting delta- 
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200 mg Pb + 
200 mg PbIL 


200 mg ZnIL 











3.931 es 17.9 + 2,0" 
<0.05 

1.732, 97.7 + 3.08% 21.9 + 1.2* 
«0.20 - 

3431 98.0 + 6.4% 90.1 + 14.7bed 
<0.05 

3.325 38.1 + 5.7° 24.5 + 19.4 
<0.05 

2.46 0.372 + 0.0248 0.194 + 0.044» 
«0.20 







Pair fed 
« 200 


200 mglL Pb + 
200 mg/L Zn 





8 8 
0.901 12.5 + 0.5? 11.0 + 0.68 
NS 
3 4(1) 
1-2 1-all 
2.290 ^ ' 59,93 + 3.058 65.70 + 3.52% 
<0.10 TRUE 
5.297 | 4.77 + 0.143 4.62 + 0.338 
<0.001 ] 
JL 0.702 + 0.026* 0.678 + 0.055? 


aminolevulinic acid dehydrase, which converts ALA 
to porphobilinogin, and by inhibiting ferrochelatase, 
which inserts iron into protoporphyrinogen. Also, the 
conversion of coproporphyrinogen to protoporphy- 
rinogen is inhibited.* * Aminoaciduria and glycosuria 
result from renal tubule dysfunction. Impairment in 
energy metabolism may be responsible for reduced 
kidney transport. Respiratory abnormalities in renal 
mitochondria occur which are thought to be caused by 
recuced cytochrome content.* 

All of these could be involved in the critical energy 
shortage found in our experiments, especially the 
anemia of chronic Pb toxicity. However, the short du- 
ration (21 days) of administration coupled with the 
relatively long life cycle of the rat red blood cell (45 to 
50 days) seem to make this unlikely. 
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Dail; Pb intake in man is estimated to be 300 ug (—4 
ug/kg", of which about 10 to 15% is absorbed. In our 
study, daily Pb intake ranged from 1 to 50 mg/kg 
(based on 300 gm average weight and 30 ml/day aver- 
age weter intake), in an attempt to establish the min- 
imum dose required to cause demonstrable toxicity. 
Absorption was not studied, nor were inhalation or in- 
jection studies performed. 

Zn deficiency results in growth retardation in all 
specie: studied, probably because of decreased thymi- 
dine k:nase leading to impaired DNA synthesis and cell 
division. Nutritional dwarfism and hypogonadism have 
been cemonstrated in human males. Part of the nutri- 
tional deficit results from impaired appetite and from 
decreased food utilization secondary to poor intestinal 
adsorption. Taste acuity is disturbed, occasionally lead- 
ing to pica. Zn deficiency in female rats can cause 


. infertiity with disruption of estrous cycles. During 


pregnancy, Zn deficiency causes implantation site re- 
sorbticn and gross congenital anomalies of multiple 
organ systems.* 

Zn toxicity is reported in rats at 4,000 mg/L (400 
mg/kg/day), with no toxicity at 2,000 mg/L (200 mg/ 
kg/day).* Our dose of Zn was 200 mg/L (20 mg/kg/ 
day). In human subjects the average daily intake is 10 
mg (C14 mg/kg/day). Toxicity is reported at 200 
mg/day (3 mg/kg/day). Prematurity and stillbirth have 
been reported at 100 mg orally three times daily (4 
mg/kg/day). The rat data cannot be transferred to 
human use and the difference in Zn toxicity is not ap- 
parent at this time. 

In our laboratory, Zn, 5 mg/L (500 ug/kg/day), par- 
tially counteracted maternal and fetal toxic effects of 
cadmium and increased maternal food consumption 
and fetal] weight to control levels.? Pair feeding im- 
proved fetal weight but not to control levels. We pro- 
posed that cadmium toxicity may result from Zn 
deficiency as well as from reduced food consumption, 
since zn supplement corrects the fetal toxicity. In ad- 
dition, we suggested that the interaction between Zn 
and cadmium is in the placenta. à 

The effects of Pb on pregnancy are less well under- 
stood other than the general knowledge that Pb causes 
inferti ity and abortion, as previously stated. Scanlon? 
reported in 1971 the first measurements of Pb in cord 
blood, finding an average of 22 ug/dl, with no differ- 
ence between smokers and nonsmokers nor between 
urban and suburban dwellers. In 1972, Scanlon"? re- 
viewec the literature stating that the fetal effects of 
maternally tolerable environmental levels of Pb are still 
unclear. A random survey of 98 human maternal-cord |. 
blood »airs showed levels to be the same in mother and 
fetus (10.3 and 10.1 ug/dl, respectively) from 1,000 gm 
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fetal weight and up. In addition, levels in rural dwellers 
were significantly lower than in urban.!! McClain and 
Becker!? demonstrated; Pb transfer in rats from day 9 
of gestation on, with hind-limb anomalies produced on 
, day 9, fetal death or resorption on days 10 to 15, and 
decreasing toxicity on day 16 and after. The Pb doses 
used were approximately 250 mg/kg, given by intrave- 
nous injection. Ferm and Férm?? have produced similar 
anomalies at the same time of pregnancy in hamsters, 
with injections of 25 or 50 mg/kg of Pb. There are 
no reports of anomalies with Pb given orally or by in- 
halation. 

Pb encephalopathy in adult rabbits has been shown 
to be caused by interference with the essential trace 
metals copper, iron, and Zn." Dietary Zn in the male 
rat reduces Pb toxicity but not to control levels. The 
dosages used were similar to those in the present study. 


The authors postulated the protective effect of Zn to be, 


due to inhibition of intestinal absorption of Pb, since 
injected. Zn had no such effect. Zn combined with 
vitamin C has been shown to reduce Pb levels in human 
workers.!® Vitamin C has also been effective in réduc- 
ing the toxicity of Pb in avian species,'” 

In the present study, Pb ingestion is shown to be 
toxic to mother and fetus at the 50 mg/L (5 mg/kg/day) 
level and above, which is much higher than any spon- 
taneously occurring contamination other than indus- 
trial accidents. Maternal food consumption is de- 
creased and total and net maternal weight gain are 
decreased. Fetal weight and the number of live fetuses 
in each litter are decreased by Pb. Pair feeding at the 
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200 mg/L of Pb level, and 200 mg/L of Zn supplement 
improved fetal weight above the 50 mg/L of Pb level 
but not to control levels, probably through increased 
food consumption. Placental weight is unchanged by 
Pb, Zn, or pair feeding. In the animals fed a Pb-free 
diet ad lib on day 16 and after, no improvement was 
found. 

Since.Pb was not given by injection, we cannot re- 
solve the problem of where Pb and Zn interact. Mater- 
nal weight gain was partially improved by pair feeding 
and not at all by Zn supplement; we suggest that the 
principal site of Pb action is impaired intestional food 
absorption as in male rats. Similar to our experience 
with cadmium, attempts at correcting Pb toxicity ben- 
efited the fetus more than the mother, especially with 
Zn supplement. 

In these studies, Pb toxicity occurred prior to day 16, 
supporting previous work in this area.'^ ' Placental 
transfer was not studied, but the finding that all toxic 
effects occur before day 16 supports our thesis that the : 
placenta acts as a barrier during the last third of preg- 
nancy. We have shown selective accumulation of 
cadmium in the placenta with decreasing cadmium 
transfer to the fetus after day 16 in the rat. 

Pb and Zn do interact, probably by competing for 
transfer sites in the intestine. However, this is not the 
only mechanism for Pb toxicity, since copper and iron 
are also involved." Maternal and fetal energy levels are 
reduced below the minimum requirement for preg- 
nancy. Zn is protective against Pb for the fetus but not 


for mother. 
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Discussion 

.DR. Roy M. PITKIN, Iowa City, lowa. The cause of 
the decline and fall of the Roman Empire has long 
been a favorite subject for speculation by historians, 
moralists, and philosophers. Now toxicológists have en- 
tered the arena with the hypothesis of Gilfillan’ that 
this important historical event resulted from repro- 
ductive failure among the upper classes due to exces- 
sive lead exposure from consumption ‘of wine to which 
lead had been added to improve its palatability. Thus, 
the adverse effects of plumbism on reproductive per- 
formance have probably been manifest since antiquity. 
A number of epidemiologic observations over the past 
century, reviewed recently by Rom,” have documented 
the relationship between chronic lead. exposure and 
sterility, abortion, fetal death, neonatal death, and con- 
genital malformation, a relationship confirmed in 
general by experimental studies in a variety of animal 
species. 

The study presented today by Dr. Dilts addresses the 
issue of the effect of environmental lead exposure on 
the course and outcome of mammalian pregnancy, 
focusing particularly on the extent to which it may be 
mediated through nutritional influences. It is impor- 


tant to bear in mind that the products of conception 


represent 25 to 30% of maternal weight at term in the 
rat compared with 6 to 8% in the human subject and on 
this basis alone birth weight would be expected to be 
much more sensitive to nutritional effects in rats than 
in women. 


From the data presented, the “critical level” in terms ` 


of effect on fetal growth appears to be a concentration 
of approximately 50 mg/L in drinking water. (a level, 
incidently, one thousand times that of the World 
Health Organization standard upper limit), , corre- 
sponding to a total daily intake of 5 mg/kg. Interpreta- 
tion of this effect is confounded by an apparent action 
of increasing lead ingestion in decreasing maternal 
food intake and thus in weight gain. Therefore, reduc- 
tion in birth weight could result from either a direct 
toxic effect on fetal growth or réduced maternal food 
intake. The former mechanism is suggested by the lack 
of any influence on placental size, whereas the latter 
seems more consistent with the finding of an essentially 
linear relationship between weight gain and birth 


weight across all dosage levels. This problem with in- 


terpretation should be resolved by the pair-fed control 
experiments but these seem to only confuse the issue. 
Comparing total and net maternal weight gain (Table 
II), litter size, live litter weight, and average fetal 
weight (Table III) in rats consuming 200 mg/L and 
pair-fed controls, there were no statistically significant 
differences. Yet the text states in several places that 
pair-feeding "increased" maternal weight gain and 
fetal weight. What is the precise nature— statistically 
and practically—of this increase? Moreover, the 200 
mg/L and pair-fed groups had virtually identical live 
litter sizes (12.5 + 1.2 vs. 12.5 + 0.5) and live litter 
weights (55.06 + 3.50 vs. 59.93 + 3.05 gm) but rather 
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different average fetal weights (3.92 + 0.21 vs. 4.77 + 
0.14); how can this be? 

-In addition to these specific questions, I would be 
interested in Dr. Dilts’ opinions regarding the more 
general one of the extent to which his observations 
reflect direct fetal toxicity vs. impaired maternal nutri- 
tional status as a result of either reduced intake or 
lead-imposed metabolic inefficiency. 

This report provides interesting new information 
about an environmental contaminant of considerable 
importance in modern society. As is so often the case in 
research, the quéstions raised are of greater sig- 
nificance than those answered. I look forward to learn- 
ing of further investigations by Drs. Dilts and Ahokas. 
One suggestion they might wish to consider in design 
of future experiments-is the inclusion of tissue lead 
analyses in maternal and fetal carcasses which would 
provide information regarding the important issues of 
absorption and placental transfer at various dosage 
levels. 
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Dr. MORTIMER ROSEN, Cleveland, Ohio. This is an 
area that is becoming increasingly important to all of 
us, At our hospital, in similar pregnant women at term, 
Dr. Paul Kuhnert has performed a series of studies on 
lead concentrations in both mother and fetus. There is 


. a close correlation between maternal serum lead levels 


at term in the mother and lead levels in the human 
fetus at birth, as found in umbilical cord, artery, and 
vein studies. Dr. Kuhnert's interest was to see if there 
was a biologic effect of the lead contamination in the 
fetus, as measured by looking at ALAD time function 
and the molecule. He could not find a biologic effect on 
function which if present might: result in neonatal 
anemia. This study was in urban Cleveland, where sig- 
nificant lead levels are inhaled from the air. 

The other significant piece of information that Dr. 
Kuhnert found was that mothers who smoked had 
higher levels than those who did not, obviously leading” 
to the observation of smoking and increased lead con- 
centrations in the fetus. 

Dr. DILTS (Closing). I agree that pair feeding should 
have resolved the issue but did not. We think this oc- 
curred because lead has more indirect sites of action 
than we investigated, probably involving copper, iron, 
and other trace elements, interfering with enzymes 
such as cytochrome and so on. Therefore, pair feeding 
without lead caused some improvement because they 
(the animals) did not have the toxic effect of lead added 
althcugh they had the decreased food intake. But the 
results confused rather than helped. 

In answer to your specific questions, I agree tHat in 
the tables there is no statistical difference in the 200 mg 
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of Pb and the pair-fed groups, as we have indicated 
here by the same superscript. Yet, there is an increase 
in weight to the level of the 50 to 100 mg groups. We 
probably are a little overzealous in stating that pair 
feeding improved maternal well being because the 
statistical evidence is not there. 


To answer Dr. Pitkin, I do not have all of the raw - 


data here so I cannot recalculate. The live litter sizes 
were identical at 12.5, average number of fetuses per 
litter. The live litter weights are not significantly differ- 
ent, and yet if we use these numbers there is a differ- 
ence of almost 5 gm between the two groups. If you 
divide the 5 gm by 12.5, a 0.4 grh increase in the aver- 
age fetal weight of the pair-fed group over the 200 mg 
of Pb group results, which explains half the difference. 
The rest is lost in standard error and standard devia- 
tion. I cannot answer beyond that today. 

The question of direct fétal toxicity vs. réducéd ma- 
ternal energy issue cannot be answered now. I certainly 
agree that the experiments should have lead analysis, 
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and as a matter of fact that is in progress, analysis of all 
the various ‘tissues for lead as well as for zinc, copper, 
iron, and the other trace elements. That will be the 
subject of a report sometime in the future. bs 

I know of Dr. Paul Kuhnert and his wife. We do 
similar work to theirs and have talked with them about 
trace minerals in human beings as well as meperidine. 

The. interesting thing that he found was that smok- 
ing increased Pb levels. Smoking also increases cad- 
mium levels, which is what got us into this work in the 
first place. Cadmium is known to be one of the age 
in esséntial. hypertension in human beings and i 
thoüght to be one of the reasons that smoking Mi 
hypertension worse. If you stop smoking you have 
some chance of i improving hypertension. We got into it 
hoping that in spontaneously hypertensive rats we 
could correct hypertension and even mimic treatment 
of toxemia. That work is in progress and is nowhere 
near reporting. 


In the article; “Pregnancy complicated by diabetes mellitus in private practice: A review of ten 
' years,” by Raymond S. Corwin, M.D., in the May 15, 1979, issue of the JoURNAL, on page 160, in the 
discussion by Dr. Leon P. Fox, in the righthand column, second line from the top, "Dr. Corwin's 


perinatal loss," should have been, "Dr. Schneider's perinatal loss. . . . 
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The precursors of endometrial carcinoma 


ALFRED I. SHERMAN, M.D. 
SAUL BROWN, M.D.t 
Detroit, Michigan 


For many years, a variety of abnormal endometrial lesions have been linked to endometrial cancer 
but have been designated as hyperplasia and classified by modifying adjectives such as cystic, 
adenomatous, atypical, moderate, and severe. Though descriptively distinctive, there are enough 
consistent histologic transitions between them to designate the entire group as belonging to a 
continuous spectrum from benign to malignant. Furthermore, because these epithelial lesions 
demonstrate not just hyperplasia but significant disorderly growth patterns, it has been suggested 
that they be referred to as dysplasias. In order to evaluate the association of these types of 
dysplasia to cancer, two groups of patients were studied. In one group, the histologic states of the 
endometrium of patients with endometrial cancer were retrospectively analyzed. In the second group 
of patients, who were selected for study because the endometria were diagnosed as belonging to 
the dysplastic groups, the subsequent endometrial histology was prospectively studied. The findings 
suggest that there is a recognizable group of endometrial lesions with an association to endometrial 
cancer strong enough to label and treat them as neoplastic. (AM. J. OBsTET. GYNECOL. 135:947, 1979.) 


ADENOCARCINOMA OF THE ENDOMETRIUM has 
now surpassed cervical carcinoma by becoming, in the 
United States, the dominant cancer among the invasive 
neoplasms of the female reproductive tract. The 
marked reduction in both the incidence and mortality 
rate from cervical carcinoma has contributed sig- 
nificantly to this. The main thrust toward this decline 
of cervical cancer was the identification and recognition 
of a group of lesions which were identified and ac- 
cepted as precursors to the invasive form of the disease. 
Labeling these dysplastic lesions as forms of cervical 
intraepithelial neoplasia (CIN) was of prime impor- 
tance. If possible, therefore, it behooves us to do for 
endometrial carcinoma what has been accomplished 
for cervical cancer. 

Cullen,' in 1900, and Taylor,” in 1932, called atten- 
tion to a clear association of hyperplasia of the endome- 
trium with adenocarcinoma. Subsequently, Gusberg? 
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and many others*~'® have pursued the concept that cer- 
tain histologically abnormal endometrial lesions pre- 
cede the development of frank carcinoma. Despite 
many such utterances in the literature, there remains a 
lag in the thorough acceptance of this concept within 
the profession to endorse definitive therapeutic mea- 
sures as completely warranted. 

One of the stumbling blocks toward such acceptance 
lies in the semantic problems related to these tratisi- 
tional lesions because they have been generally catego- 
rized as hyperplasia which often denotes a benign 
status. Second, more convincing data may be necessary 
to illustrate the prospective progression of these de- 
fined lesions toward malignancy. 


Methods and material 


The histologic classification of endometrial lesions, 
although still somewhat fragmented taxonomically, are 
now beginning to show greater uniformity among pa- 
thologists. The designated classification of the lesions 
included in this paper would be accepted in gerieral by 
a large majority of pathologists and interested clini- 
cians. Our histologic classification of abnormal endo- 
metrial lesions follows those described by others such as 
Buehl and associates,” Vellios,? and Gore and Hertig." 
The lesions are divided according to the following 


classifications: cystic atrophy, cystic hyperplasia, ade- 


nomatous hyperplasia, atypical adenomatous hyper- 
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Fig. 1. An example of mild adenomatous hyperplasia (ICEI). Note the presence of a moderate 
amount of stroma between the glands. (Hematoxylin and eosin x 400.) 


Table I. Retrospective study of 235 women with 
endometrial carcinoma 


Patients 


Prior status of endometrium 





Adenomatous hyperplasia (ICE1) 59 25.1 | 25 9 
Atypical adenomatous hyper- 105 44.7 | ^^» 
plasia (ICE2) 

Carcinoma in situ (ICE3) 6 2.6 
Atrophic 13 5.5 
Proliferative 41 17.4 
Cystic hyperplasia 7 3 
Secretory 4 1.3 

Total 235 100 





plasia, and carcinoma in situ. An occasional individual 
case may be disputed by individual pathologists as to 
the exact degree of anaplasia, but this does not occur 
enough to distort the overall results. Photomicrographs 
to illustrate the three primary dysplastic varieties are 
showh in Figs. | to 4. 

This study included two groups of patients. The first 
group were selected from all patients with the diagnosis 
of adenocarcinoma of the endometrium at our institu- 






tion. Those selected for study were 60 or more years of 
age at the time of diagnosis and had at least one curet- 
tage specimen available for study which had been ob- 
tained within a 10-year period prior to the diagnosis of 
cancer. Specimens within 1 year preceding the diag- 
nosis of cancer were excluded to avoid the possibility 
of the presence of a concomitant early cancer that 
may have been missed at the time of the curettage. 
The tissue diagnoses of the endometrium in the 10- 
year period prior to the cancer diagnoses are listed in 
Table I. 

The second group of patients consisted of women in 
whom endometrial hyperplasia of one form or another 
had been diagnosed at the age of 50 or more, who were 
untreated for at least 2 years after such a diagnosis, and 
who had at least one subsequent diagnosis of endome- 
trial tissues for periods up to 18 years. A total of 216 
patients fulfilled these criteria. An additional 64 pa- 
tients with the same diagnoses could not be included 
because they were lost to follow-up or died of intercur- 
rent disease without subsequent endometrial evalua- 
tion. An attempt was made to exclude all patients who 
were receiving estrogens at the time of the original 


3 Volume 135 
Number 7 





Precursors of endometrial carcinoma 949 


Fig. 2. An example of moderately severe dysplastic endometrium (ICE2). (Hematoxylin and eosin 
x 500.) 


Table II. Follow-up of women with precursor-type lesions untreated for 2 to 18 years 
















No. of 


Precursor lesion patients 





Adenomatous hyper- 
plasia (ICE1) 





Atypical adenomatous 91 5 5.5 5 5.5 6 6.6 23 25.5 52 57.1 
hyperplasia (ICE2) 

Subtotal 204 38 18.6 8 4 15 7.4 66 32.3 77 37.7 

Carcinoma in situ 12 4* 33.3 l 8.3 77 58.5 
(ICE3) 

Total 216 42 19.4 8 EN 15 6.9 67 31 84 39 





*Patients treated with progestins. 
TOne patient treated with progestins. 


diagnosis but who stopped in the interim, before the 
subsequent diagnosis. In the files were many cases in 
which a diagnosis of hyperplasia was made while the 
patients were receiving estrogens and in which repeat 
curettage was carried out at variable periods after es- 
trogen was discontinued. These cases were excluded to 
the best of our abilities. For this reason also, we selected 


a minimum 2-year interval period between diagnoses 


so as to avoid such association as much as possible. The 
results of this study are shown in Table II. 


Results 

Of significant importance, as shown in Table I; is the 
fact that 72% of all the patients who subsequently de- 
veloped invasive endometrial carcinoma had a previous 
diagnosis corresponding to a subset of classes o£ hy- 
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Fig. 3. Endometrial tissue with severe dysplastic alterations (ICE3). (Hematoxylin and eosin x 400.) 


Table III. Follow-up of women with diagnoses of 


cystic endometrial hyperplasia 











Atrophic and lor 












proliferative Adenomatous Endometrial 
endometrium hyperplasia cancer 
No. of 
patients /o. 0. 
52 44 84.6 3 5.7 5 9.6 





* perplasia which have been frequently designated and 
labeled as so-called precursor lesions of endometrial 
cancer. It is also noteworthy that only 3% had cystic 
hyperplasia and only 17% showed proliferative endo- 
metrium. 


In the second study group, only 12 patients who 


were not surgically treated and who had a diagnosis of 
carcinoma in situ were available for study. Seven of 


these subsequently developed endometrial cancer. One 
remained unchanged after 18 months and died of a 
stroke after 26 months. Reversal to a more benign state 
occurred in four of the five treated with progestins and 
a progression to cancer despite progestins occurred in 


. 


one patient. Most of the patients in this category were, 
of course, treated by hysterectomy soon after diagnosis 
and therefore were not available for subsequent eval- 
uation and were not included in this study. It is inter- 
esting, however, that in another 11 patients with the 
diagnosis of carcinoma in situ of the endometrium, also 
not included in this study, two were found to have con- 
comitant frank carcinoma in the uterine specimen at 
hysterectomy. 

As shown in Table II, of the adenomatous and atypi- 
cal adenomatous categories, 38% of the patients did 
develop invasive cancer of the endometrium and in 
over 80% of cases a more advanced lesion subsequently 
developed. Of perhaps greater importance is the fact 
that the endometrium subsequently reverted to a be- 
nign state in only 18% of these subjects. 

Only a few patients with cystic hyperplasia were fol- 
lowed up (Table III). Most of the patients in this cate- 
gory were receiving estrogens and therefore were 
excluded from this study. A large number of the re- 
maining patients with this diagnosis apparently became 
asymptomatic and therefore no follow-up curettage 
was performed. Of the 52 who were not receiving es; 
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Fig. 4. Another example of severely dysplastic endometrium or carcinoma in situ (ICE3). (Hema- 
toxylin and eosin x 200.) 


trogens, only five went on to develop carcinoma. An- 
other six developed adenomatous hyperplasia but this 
subsequently reverted to a benign state. The final diag- 
nosis was adenomatous hyperplasia in only three. 


Comment 


A total of 72% of the patients in whom tissue was 
available for study had endometrial cancer that was 
preceded by adenomatous and atypical adenomatous 
hyperplasia; therefore, justification for the designation 
“precursor lesions” is warranted. Though the study was 
limited by the facts that it was retrospective and that 
one cannot assume that this distribution of lesions 
would be present in all endometria preceding malig- 
nancy, nevertheless the findings are highly significant. 

Furthermore, when such lesions show a progression 
to malignancy with as high a correlation as 38% and 
more than 80% progress to a more aggressive-appear- 
ing lesion while only 18% reverse to a benign state, 
there is sufficient evidence to label these as true precur- 
sor lesions, which gives credence to their premalignant 
Status. 

The facts that approximately one third of these pa- 


tients will experience progression to a lesion entitled to 
be called carcinoma in situ and that a very high per- 
centage of these will in turn progress to frank cance? or 
be associated with it give further impetus to their ac- 
ceptance as precursors. In this light, Halban's aphoris- 
tic statement of "nicht carcinoma aber besser heraus" in 
referring to these lesions makes good sense." 

Similar statistical evidence for such progression has 
been demonstrated by a number of published prospec- 
tive studies. Notably, Wentz,” Gusberg and Kaplan," 
and Shanklin" have shown statistics which concur * 
closely to our findings. 

Nevertheless, despite such statistical evidence, there 
remains a reluctance on the part of most physicians to 
treat these lesions definitively. Such hesitancy, we be- 
lieve, stems from the implication of a benign status as- 
sociated with the term hyperplasia and second to the 
reticence of most pathologists to imply a neoplastic 
concept to these lesions. 

The findings in this study of a rather low progression 
rate of cystic hyperplasia to malignancy and a low cor- 
relation rate of cystic hyperplasia as an antecedent le- 
sion would suggest that cystic hyperplasia should net be 
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included as a precursor lesion. This agrees with a 
number of authors such as Speert,® Shanklin," and 
Vellios.'* 

The severity of the histologic characteristics may vary 
considerably in any one specimen with grades ranging 
from mild to severe. However, the degree of anaplasia 
which their total effect elicits, together with the diag- 
nostic term selected to label any particular specimen, 
depends largely on personal impressions rather than 
on objective differences, and the diagnosis might vary 
somewhat from one examiner to the next. Neverthe- 
less, in any classification of these lesions and not- 
withstanding any specific subjective diagnostic criteria, 
there will, of necessity, be a range of abnormalities 
from that of a lesion totally benign in appearance to 
one which is highly suspect of malignancy. Further- 
more, it is our contention that the degree of histologic 
aberration of these lesions parallels their biological ag- 
gressiveness. 

It is within the group of lesions with severe dysplastic 
changes that the greatest controversy exists and for 
good reasons. Foremost of these is the fact that there is 
seldom a clear-cut, uniform, and definitive degree of 
change noted within any one specimen; rather there 
are subtle gradations in the severity of these lesions. 
The arbitrary designation of these dysplastic lesions, 
therefore, into either a completely benign or a poten- 
tially malignant category, is hazardous. Instead, all 
phases of the lesion should be considered on a par 
without regard to the fact that at any one stage there 
will be, within this continuum, relative degrees of ab- 
normality. Furthermore, since the entire gamut of this 
disease often exists within the same specimen with all 
its phases in continuity, we believe that the dysplastic 
lesions, in their entirety, should be treated as a single 
lesion and referred to as intraepithelial carcinoma of 
the endometrium with the implication that it is a 
forerunner or precursor of frank carcinoma. 

Endometrial carcinogenesis is thus viewed as though 
some inductive stimulus has initiated a neoplastic pro- 
cess in which the glandular response in its earliest 
phase is represented by minor hyperplastic changes, 
usually designated as atypical or adenomatous. It is be- 
lieved that with persistent stimulation, the endome- 
trium changes progressively to eventuate as an endo- 
metrial cancer. Therefore, both endometrial hyper- 
plasia of the adenomatous variety and carcinoma in situ 
of the endometrium are regarded as important and 
antecedent lesions in this sequence. 

Thè endometrial lesions in which the histologic pat- 
terns are more severely affected are at times difficult to 
distinguish from frank invasive cancer. Illustrative of 
this* difficulty is the occasionally encountered diagnosis 
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of "nicht carcinoma aber besser heraus." Here the pa- 
thologist admits his inability to distinguish the two. In 
some medical centers, these lesions are labeled as carci- 
noma in situ of the endometrium; in others, this final 
step between a frank carcinoma and its noninvasive 
counterpart is recognized and referred to as malignant 
adenoma. Therefore, from a practical, realistic stand- 
point, there is all the more reason that the entire car- 
cinogenic process should be envisioned as a single 
transitional state during which all phases within this 
continuum and their histologic counterparts should be 
considered as intraepithelial carcinomas of the endo- 
metrium. For convenience, the connotations of early 
(mild) or late (severe) should be acceptable. 

The acceptance of a concept of an ongoing car- 
cinogenic process leads to speculation on the statistical 
potentiality that these lesions will become malignant 
and whether and how often a spontaneous reversal of 
this process is possible. Although there is no indisput- 
able evidence for the mechanisms of carcinogenesis, 
the fact that histologic reversals do take place is un- 
questionable. But the factors that play a part in this 
reversal are not known. It is possible that in its earliest 
stages the original stimulus, regardless of its nature, 
may be interrupted and the lesion may be held in 
abeyance or may regress. The factors which influence 
the progression of this disease to invasion are not 
known at this time, although two possibilities exist: 
Either the host tissue maintains a barrier-type resis- 
tance, perhaps of an immune type, for a period of time 
and then, for an unknown reason, loses this resistant 
capacity or the cells themselves, through possible en- 
zyme or mutant changes, gradually gain the ability to 
invade. 

Our approach to treating patients with these lesions 
reflects our viewpoint that adenomatous hyperplasia or 
carcinoma in situ of the endometrium is a malignancy 
in a state of benignity but with the inherent capability 
to eventually develop into frank invasive cancer. The 
time interval in which it remains in this potentially ma- 
lignant state is variable and cannot be determined. A 
variety of factors may, therefore, play a role in the 
selection of management of the patient. However, the 
diagnosis alone should neither dictate the type of 
treatment nor suggest an emergency situation. 

In the precursor state of the disease, a total excision 
by complete hysterectomy should offer a complete 
chance for cure. Removal of the lesion by curettage is 
also technically possible, and curettage is easier for the 
patient and entails less risk. However, execution of this 
procedure is less controllable and the completeness of 
the extirpation less assessable. The progression of the 
disease, as demonstrated in this study, itself attests to 
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this fact. Therefore, dilatation and curettage might 
offer somewhat less than a complete chance for cure. 

Chemotherapy with progestins has also been pro- 
posed as a curative procedure. The use of progestins 
has been shown to interfere with the progression of the 
disease and to evoke a presumable cure in a percentage 
of these patients when they are given in very large 
doses. However, approximately 25% of all cases are 
found to be unresponsive to such therapy. The mech- 
anism by which progestins accomplish reversal of the 
ongoing process is as yet unknown, nor are the factors 
which demonstrate correlation to its success or failure 
known. Furthermore, there is at present insufficient 
knowledge regarding optimal dosage, optimal duration 
of treatment, and the long-range results to be 
expected. 

Accordingly, the selection of the most appropriate 
therapeutic approach for any patient should be de- 
termined by the specific clinical factors pertinent to 
that patient. If future childbearing is no longer a fac- 
tor, menses are not psychologically important, and the 
medical condition is such that an operative procedure 
does not carry undue risk, we recommend a total hys- 
terectomy. The choice between a vaginal and an ab- 
dominal approach is immaterial and depends on the 
size of the uterus, previous surgery, and the need for 
additional procedures such as the correction of a cys- 
tocele or rectocele. As the majority of candidates are 
perimenopausal or postmenopausal, we recommend 
hysterectomy combined with salpingo-oophorectomy, 
not because oophorectomy is pertinent to this particu- 
lar lesion but because of other factors which play a role 
in this decision. 

Since intraepithelial carcinoma of the endometrium 
in women less than 40 years of age is usually associated 
with some endocrinopathy, most commonly the sclero- 
cystic ovarian syndrome, our recommendations here 
would be to correct the endocrinopathy. A variety of 
methods are applicable, including: (1) cyclic adminis- 
tration of progestins or progesterone; (2) use of ovar- 
ian resection, either by medullary excision or by wedge 
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resection; and (3) administration of clomiphene, which 
would probably require intermittent courses in a long- 
range program. Other endocrinopathies may require 
other methods of correction. 

As mentioned before, the danger of curettage, even 
though performed as vigorously and as thoroughly as 
possible, as a definitive therapeutic measure lies in the 
difficulty of determining its thoroughness and the 
completeness of removal of the lesion. The possibility 
of persistence would, of course, exist and the transfor- 
mation to overt cancer may proceed either from re- 
sidual elements or from continuation of the stimulus 
on the residual endometrium. However, a thorough 
curettage may be justifiable in situations in which hys- 
terectomy is either undesirable or dangerous and as 
long as the possibility of such persistence is clearly un- 
derstood. Under these circumstances, progestin ther- 
apy would certainly be of additional value and we 
strongly recommend its use in combination with dilata- 
tion and curettage. 

The future may yield other forms of endometrial 
eradication such as laser therapy which is presently 
under investigation at our institution and which offers 
great promise of success. 

Despite the fact that some reversals do take place, the 
overwhelming evidence of a high degree of sequential 
progression to cancer is well documented for adeno- 
matous, atypical adenomatous, and carcinoma in situ 
lesions; therefore, these lesions are deserving of the 
classification endometrial neoplasia. We, therefore, 
propose that they be referred to as endometrial in- 
traepithelial neoplasia or intraepithelial carcinomas of 
the endometrium (ICE) and graded as 1, 2, or 3 actord- 
ing to severity. ICE1, analogous to adenomatous hy- 
perplasia; ICE2, atypical adenomatous hyperplasia; 
and ICE3, carcinoma in situ. We believe that such 
nomenclature will make the clinician more promptly 
aware of the true nature of the lesion and its prognosis 
and thus lead to more definitive therapy sooner and 
eventually with decreased deaths from endometrial 
cancer. : 
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Discussion 


DR. SAUL GUSBERG, New York, New York. I am always 
pleased to hear a paper on adenomatous hyperplasia; it 
is still a very interesting lesion. 

Of course endometrial carcinoma has become the 
predominant uterine cancer, not only because cervical 
cancer is coming under control, not only because 
women are living longer, but also because there is a real 
increase in the incidence of this disease. 

I must clarify the brief history of knowledge of this 
lesion that the essayists have presented: 

1. Cullen, in 1900, talked about pale glands that 
made one suspicious of a cancer nearby. 

9. Robert Meyer described a transitional case in the 
1920s. 

3. Howard Taylor and Emil Novak emphasized the 
importance of postmenopausal hyperplasia in the 
1930s. 

4. Then, as the more mature members know, in the 
late 1940s, with the advantage of the establishment of 
the developmental concept of cervical cancer from its 
dysplastic precursors, I recognized adenomatous hy- 
perplasia and offered evidence that it was a cancer pre- 
cursor. 

The authors of this important prospective series be- 
liev@ that there has been a significant lag in acceptance 
of this disorder. I think, in fact, this applied only in the 
decade of the 1950s, for thereafter its loose overdiag- 
nosis, in my view, has resulted in surgical treatment on 
rather flimsy indications. The acceptance of this lesion 
on a biological basis is in fact widespread, worldwide. 
Only semantic differences remain. 

Drs. Sherman and Brown listed properly the criteria 
for malignancy applicable to these lesions, as well as to 

"all neoplasms, and they noted that the gradations are 
not clear-cut, either qualitatively or quantitatively. 
They may also have noted that there are variations 
from one area to another, also as in frank malignancy. 
Nonetheless their prospective series showed a 37% 
later incidence of endometrial cancer after adenoma- 
tous hyperplasia, a rate 100% higher than others have 
shown. Even after viewing the illustrations today, I 
cannot judge how conservative was the diagnosis of ad- 
enomatous hyperplasia or how liberal was the diagnosis 
of endometrial cancer. Nevertheless their observations 
are important. 

In order to emphasize the importance of adenoma- 
tous hyperplasia, Dr. Sherman would like to call all 
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adenomatous hyperplasia “endometrial intraepithelial 
carcinoma, grades 1, 2, and 3” in a similar fashion to 
our designation “adenomatous hyperplasia I, II, and 
III" but making reference to cervical intraepithelial 
neoplasia instead. This analogy to cervical lesions is 
tempting but difficult for me. First, I am not certain 
that cervical intraepithelial neoplasia has contributed 
importantly to the understanding of cervical lesions, 
for it only replaces mild, moderate, and severe dyspla- 
sia and some critics believe it has contributed nationally 
to increasing cost to the patient by overzealous colpos- 
copy. Perhaps its only conceptual importance rests with 
its linkage of severe dysplasia to carcinoma in situ of 
the cervix. 

Second, the morphologic problem in the endome- 
trium is different from that in the cervix; we have re- 
frained from calling severe adenomatous hyperplasia 
(III) carcinoma in situ because: (1) the criteria for in- 
vasion (of endometrial stroma) are imprecise; (2) even 
severe adenomatous hyperplasia (III), especially in 
young women, is reversible, which may be seen in this 
study as well as others; (3) we reserve the term carci- 
noma in situ of the endometrium for local lesions of the 
type traditionally called adenoma malignum. This is 
different from severe adenomatous hyperplasia and is 
probably irreversible. 

I would like to recall the designation of severe ade- 


nomatous hyperplasia by the late Magnus Haines of 


our type (or grade) III as adenomatous hyperplasia 
(dysplasia), if we need a new term. I will not speculate 
today about the nature of carcinogenesis but I must 
remind the essayist that hormone-dependent tumors 
have less anaplasia and less chromosomal abnormality 
than other malignant tumors. 

I am very pleased that Dr. Sherman agrees with our 
repeatedly published treatment protocol of restoring 
ovulation or cycling with a progestin for the younger 
woman whose uterus is not expendable and hysterec- 
tomy for the woman who is perimenopausal or beyond, 
if she has severe (grade III) adenomatous hyperplasia 
and of course if she is a suitable surgical subject. 

I thank Dr. Sherman for this careful study, in his 
maturity, once again confirming our work, published 
in my youth. 

DR. GEORGE WILBANKS, Chicago, Illinois. A taxon- 
omy that coincides with the continuum theory of cancer 
development is intriguing. Certainly the concept of a 


preinvasive precursor of endometrial carcinoma has 
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survived the test of time and includes a number of 
clinical reports and a few basic studies. Dr. Sherman's 
new report adds additional patients to both his retro- 
spective study and his prospective study but does not 
alter the original data or conclusions.! He suggests that 
the data on the association of the lesions he originally 
terms adenomatous hyperplasia, atypical adenomatous 
hyperplasia, and carcinoma in situ with the eventual 
development of endometrial carcinoma warrant the la- 
beling and treatment of these lesions as neoplastic. 
Even though the concept and data are reasonable, 
there are several problems and questions yet un- 
answered which must be solved before the theory can 
be universally applied. 

First, there are not uniform histologic and/or cyto- 
logic characteristics established for the various grades 
of preinvasive lesions. Dr. Sherman lists five charac- 
teristics used by pathologists to grade the changes but 
does not attempt to quantitate these characteristics into 
the various categories. He shows histologic examples in 
his original paper but did not include these with the 
manuscript. As usual, the problems of interpretation 
arise in the early lesions as to what is a significant or 
neoplastic lesion and at the other end of the spectrum 
as to what is carcinoma in situ or invasive cancer. Such 
differentiation is especially difficult in the endome- 
trium with its loose organization of glands and stroma, 
the natural variability within the total endometrium, 
and the influence of hormones. There is obvious need 
fcr a standardization of the criteria and terminology of 
these lesions and hopefully some quantitative measure 
of the neoplastic characteristics or potential. Chromo- 
somes, deoxyribonucleic acid, ultrastructure, and more 
recently estrogen-progestin binding and carcinoem- 
bryonic antigen? seem to correlate with the malignant 
potential of these lesions. Were any of these lesions 
distributed to other pathologists for comparison? Al- 
though I basicall y agree with Dr. Sherman’s concept, 
hard data that the “histology” does predict the biologic 
behavior is lacking. Would he support this statement? 

The second major problem with the continuum con- 
cept is the effect of the “diagnostic” sampling on the 
influence of the disease process and the accuracy of 
that sampling. This is the same problem that has 
plagued the cervical intraepithelial neoplasia concept, 
but ,exfoliative cytology circumvented some of these 
problems in that system. Would Dr. Sherman comment 
on what is an adequate curettage, what is the accuracy 
of curettage in defining the lesion present, and what is 
the effect of curettage on the disease progression? 

Dr. Sherman also selected specific patients to study in 
both the retrospective and prospective projects. Would 
he comment on the effect on his data of eliminating 
those patients under 60 and those who had curettage 
over 10 years and less than | year from diagnosis of 
carcinoma? It would be interesting to look at a matched 
control group of women who had curettage at the same 
time. In the prospective group, he eliminated those 
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patients under 50 and those receiving estrogen at the 
time of original diagnosis. Would he comment on the 
effect this might have on results? Would he also com- 
ment on the statistical analysis of these data? 
Basically, the concept of the precursors of endome- 
trial cancer being so labeled is appealing. The term 
endometrial intráepithelial neoplasia seems more com- 
parable to similar lesions of the cervix, vagina, and 
vulva than intraepithelial carcinoma of the endome- 
trium. However, more standardization of criteria and 
nomenclature, as well as the inclusion of objective 
markers, must be established before alterations in cur- 
rent patient management plans are widely publicized. 
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Dr. PHILIP DiSA1A, Irvine, California. Dr. Sherman, 
the diagnosis of hyperplasia or carcinoma in situ of the 
endometrium made with random specimens is trou- 
blesome for me. All too often the pathologist, if he 
notes myometrial invasion, will change the diagnosis to 
grade 1 carcinoma, whereas if you limit him to the 
curettage specimens he would designate hyperplasia. 
Looking at the incidence of progression of disease 
should be helpful if myometrial invasion could be dis- 
regarded. 

I wonder how many of the patients in your series 
experienced progression to a more undifferentiated 
lesion— grade 2 or grade 3? That would be, in my opin- 
ion, unequivocal progression. In the group at lasge I 
wonder how many of the patients. with grade 1 lesions 
had myometrial invasion at the time of the initial curet- 
tage which was not appreciated until hysterectomy. 

Second, do you have any figures as to the survival 
rate in that group of patients with progression? 

DR. SEYMOUR ROMNEY, New York, New York. I am 
concerned with Dr. Sherman's paper on several ac- 
counts. I do not think the term m "dysplasia" has served 
us well in coricepts of carcinogenesis and is a confusing 
enüty in the precursor lesions of the cervix. The atypia 
of dysplasia need not be a neoplastic lesion at all. It can 
be infectious in origin or hormonal or even nutritional. 
I hope we will not introduce this semantic problem in 
evaluating thé pathophysiology of the endometrium. 

As has been mentioned, we need some objective 
markers. Currently, there is interest in looking at es- 
trogen and progesterone receptors. I think that is the 
diréction in which we ought to go before we attempt to 
modify current histopathologic interpretatiohs into 
more aggressive clinical action. 

Dr. THOMAS Day, Louisville, Kentucky. I would like 
to ask Dr. Sherman whether he has evidence that.there 
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is a purely sequential change in the earlier lesions to 
cancer itself? 

Second, over what period did the changes take place? 
Could he quantitate the time in which these changes 
took place? 

Third, in those patients who were given progester- 
one, were there those who initially responded with be- 
nign epithelial criteria who eventually experienced re- 
versal to one of the precursors of cancer itself? 

Dr. SHERMAN (Closing). I purposely did not attempt 
to have a slide show. First of all, it would take much too 
long and would be a paper or lecture by itself. Fur- 
thermore, it would serve no purpose. There would be 
nothing to gain by showing slides on 216 or so patients, 
some of whom had at least two sets and, at times, three 
and four sets of slides. Again we would go through the 
same exercises as we often do at tumor conferences at 
which discussions go on as to whether or not a particu- 
lar slide represents an ICE] or ICE2. On one slide, we 
may see more atypicality than on another but the over- 
all dominant pattern must be used. The time is near, 


` however, when more and more pathologists can agree 


on an accepted standardization. Again, to reiterate 
from the paper, the criteria used by us and the 
classification have both been adequately described and 
illustrated by several pathologists and we believe that 
the pathologists at the various schools and hospitals 
would, in general, agree with the diagnoses as used in 
our study. Dr. Wilbanks asked whether a comparison 
was done in our study. All the slides were reviewed by 
several pathologists within one institution. Many, but 
not all, were spot checked and verified at a second 
pathology department with amazingly good correla- 
tion. There may be an occasional case in dispute but 
there are not enough to significantly alter the statistics. 
Weewent through the same throes of agony with cervi- 
cal dysplasia and carcinoma in situ in the early days. 
However, eventually clinicians and pathologists got to- 
gether and formed well-standardized nomenclature 
and criteria so that most people can agree. I think we 
are at that stage now with endometrial cancer, There 
are enough published data in books, journals, and at- 
lases to allow us general agreement as to what is carci- 
noma in situ versus severe atypical or adenomatous hy- 
perplasia. 

I wish we could have markers. We tried to find 
markers by tissue culture chromosome studies and by 
deoxyribonucleic acid quantitative studies but without 
success. Dr. Howard Jones also tried to illustrate cancer 
of the endometrium by tissue culture studies without 
showing demonstrable differences between hyperpla- 
sia and cancer. This is different from cervical cancer 
where it is easier to show more than 2N complements 
with invasive cancer. The same holds true for receptor 
sites. Both hyperplasia and cancer have both estrogen 
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and progesterone receptor sites and they overlap 
quantitatively. In the future, I hope we will be able to 
label a cell as malignant as opposed to benign or 
dysplastic and then we will have a true marker, but at 
the present time this eludes us. I used the term dyspla- 
sia with apologies to Dr. Romney. But we need to use 
something to signify differences from orderly benign 
epithelium. Perhaps dysplasia is not a proper term. I 
believe these lesions are neoplastic and so why not call 
them what they really are—intraepithelial neoplastic 
lesions or, as I do, ICEs. 

The problem which I find hard to accept is the over- 
all 5-year survival rate for cancer of the endometrium 
of only 6396. Most people are surprised at this low 
figure because they look at the results for Stage I 
cancer— 8546 or so and representing 70% to 75% of 
the cases. But there are too many neglected cases, 
which lowers the overall survival rate to only 63%. That 
is why I find it hard to sit back and wait for future 
markers. We need to do something now to reduce these 
deaths. 

We need to overcome this reluctance to aggressively 
treat neoplasia. To be sure, there is fear that loosely 
applied diagnoses may lead a few overzealous indi- 
viduals to do too many hysterectomies. This also oc- 
curred with cervical carcinoma in situ in the early 
stages but soon came under control. Proper restraint 
will also prevail for endometrial neoplasia. 

To answer Dr. DiSaia's question regarding lumping 
of cases, there are certainly differences with ICE] ver- 
sus ICES. But in all specimens there is also a spectrum 
of progression from one to the other. That is why we 
want to look at them as a whole. Invasive cancer may, at 
times, be found concurrently with these less formidable 
lesions. A curettage is still a blind procedure but ade- 
quate most of the time for diagnosis. 

ICE] progresses at a slower rate than ICE3 and the 
older. the patient, the more likely the disease will pro- 
gress and the faster it will progress. But there is no 
question of the continuing progression for the most 
part, reversals in one of five patients notwithstanding 
and quite acceptable. 

Progestins have been shown to cause regression, but 
I do not think all of them can regress, nor do we know 
the proper dosages and time schedules. 

Yes there are some spontaneous reversals and lacks 
of progression. We must be careful to avoid those ab- 
normally stimulated by estrogens. After avoiding those 
at the immediate menopause or by withdrawing estro- 
gens and then rechecking, we will reduce these to a 
minimum. 

I hope, though, that if we can agree on those who are 
definitely at risk and treat them before the lesions be- 
come advanced we can reduce deaths from endome- 
trial cancer and improve the overall survival rate. 
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Uterine metabolism of gonadal steroids during 
the menstrual cycle 
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The metabolic clearance rate and uterine extraction of (*H)progesterone, (3H)estradiol, and 
(^C)estrone were studied at the time of hysterectomy in six women on or before day 12 of the 
menstrual cycle, in three women after day 12, and in one postmenopausal woman. The metabolic 
clearance rates of progesterone, estradiol, and estrone were in the same range as for normal 
women as previously reported by us. The uterine extraction for progesterone ranged between 1296 
and 37% on or before day 12 and 0% to 5% after day 12, and was 7.4% in the postmenopausal 
woman. The uterine extraction of estradiol was 0% to 25% on or before day 12, and 0%, 4%, and 
22% after day 12, and was 18% in the postmenopausal woman. The uterine extraction of estrone 
was 7% to 24.5% on or before day 12 and 0% after day 12 and was 18% in the postmenopausal 
woman. The across-uterine interconversion of estradiol to estrone was 096 to 2.796 and of estrone 
to estradiol 0% to 2.6%. Both conversions appeared to be independent of the day of the menstrual 
cycle. The results suggest that the uterine metabolism of progesterone and estrone and perhaps 
estradiol is lower in the luteal phase of the cycle as compared to the follicular phase and that the 
conversion of estradiol to estrone may not be a major reaction of estradiol metabolism in the human 


uterus. (AM. J. OBsTET. GYNECOL. 135:957, 1979.) 


GONADAL steroid hormonal responses in the uterus 
are dependent on the kinetics of their uptake, reten- 
tion, and metabolism. During the menstrual cycle, 
there are significant variations in blood flow, vascu- 
larization, and endometrial response. At present, ovar- 
ian production, and ovarian vein and peripheral vein 
concentrations of gonadal steroids are known through- 
out the menstrual cycle. There have been studies of 
estrogen and progesterone metabolism of the human 
uterus in vitro during the menstrual cycle. Also estro- 
gen and progesterone receptors in the human uterus 
have been similarly measured. Similar studies in vitro 
in animals have emphasized the importance of the in 
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vivo kinetics of these hormones as determinants of 
their uptake, metabolism, and ultimate action. In the 
present studies, the metabolic clearance rates of es- 
tradiol, estrone, and progesterone in nine patientsJin- 
dergoing hysterectomy at various stages of the men- 
strual cycle have been measured. In each patient, the 
uterine extraction of these steroids and interconver- 
sions of estrogens have been determined. The results 
indicate that there is a reduced extraction of both es- 
trogens and progesterone in the luteal phase. 


Material and methods 


Nine patients coming to abdominal hysterectomy for 
a variety of causes (Table I) gave informed consent for 
estrogen-progesterone infusion studies. Patients were 
routinely managed until the morning of their opera- 
tion. Premedications included secobarbital, atropine, 
Phenergan, Demerol, and/or morphine sulfate in usual 
dosage; they were given between 1 and 2 hours prior to 
the induction of anesthesia. 

The study was designed so that at 10 minutes follow- 
ing a single injection of 0.5 wCi of *H-progesterone, 0.2 
LCi of *C-estrone, and 2.0 «Ci of ?H-estradiol in 10 ml 
of 10% ethanolic saline, a continuous infusion of 20 
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Table I, Clinical data 






















Day of. Dating of * 
cycle endometrium 
Patient | since LMP (yr) Diagnosis (days) Pathology . 





C. D. 2 42 Carcinoma of Proliferative 115 Proliferative endometrium 
the cervix endometrium Carcinoma of the cervix 
Hemorrhagic corpus luteum 
L H. 5 36 Vaginal bleeding Proliferative 50 Myometrium unremarkable 
Multiparity endometrium Acute and chronic 
cervicitis 
Proliferative endometrium 
B. B. 9 29 Large fibroids 10 300 Leiomyomata intramural 


Chronic cervicitis 
Proliferative endometrium 

C. G. 9 49 Fibroids 16-18 345 Endometrium of secretory phase 
Subserosal and intramural leiomyomata 
Chronic cervicitis, squamous metaplasia 


M. P. 10 26 Chronic pelvic 8-10 855 Chronic salpingitis 
inflammatory Proliferative endometrium 
disease 
D. P. 12 21 Pelvic pain No diagnosis "Normal" Segments of tubes 
Sterilization uterus No curettage 
R. B. 18 50 Fibroids 12 307 Proliferative endometrium 
Leiomyomata 
Chronic cervicitis, squamous metaplasia 
B. F. 85 38 Fibroids Decidua 850 Multiple leiomyomata 
Bleeding Progestational Late secretory phase endometrium 
effect Chronic cervicitis, squamous metaplasia 
A. R. 34 . 44 Fibroids No diagnosis 1280 Leiomyomata of uterus 
E. J. PMtf 56 Adenomatous (Re-cut) 530 Adenomatous polyp 


Basilar endometrium 
Submucosal leiomyoma 





*Where days are indicated slides were available for review by Dr. James Reagan. 
TRoutine pathology report. 
iPost menopause 5 years. 


pCi of *H-progesterone, 2.5 Ci of '*C-estrone, and 20 ringes. Plasma and blood cells were immediately sep- 
pCi of 3H-estradiol in 10% ethanolic saline was infused arated. 
oves a period of three to four hours (Fig. 1). At two Plasma was added to tubes containing radioinert 
hours a maternal venous blood sample was obtained progesterone, 20a-OHP, estradiol, and estrone for 
followed by the induction of anesthesia. All cases were correction of procedural losses. The plasma samples 
under general anesthesia which included thiopental, obtained during the infusion were analyzed for radio- 
curare, succinyl choline, and/or ethrane. Fifteen min- activity as estrone and estradiol as previously de- 
utes following induction of anesthesia and usually one scribed.’ In the procedure at the step where the extract 
half hour following the previous maternal venous is partitioned between aqueous base (IN NaOH) and 
sample, a second maternal vein sample was obtained. organic phase (CCl: CHCl), the organic phase con- 
. Laparotomy was then performed and each uterine vein tains the progesterones and was assayed for progester- 
was sampled, 15 minutes apart. At the same time the one and 20o-OHP as previously described.” 
maternal peripheral vein was sampled. During this 15 
minute period a brachial artery was sampled. In some Results 
cases the uterine artery was also sampled. Following The metabolic clearance rate (MCR) of progesterone 
removal of the uterus the pathology was routinely per- for eight of the subjects was 2,200 + 116 (SE) L/day 
formed and endometrial and myometrial tissue was and was not different from values previously obtained 
taken from various areas of the uterus for subsequent for normal women, 2,510 + 135 (SE) L/day? (Table II). 
study. The values obtained prior to anesthesia and during the 
Blood samples were maximum 50 ml each except the operation showed no significant upward or downward 
uterine veins and brachial artery (10 ml each), a total trend and an isotopic steady state was apparently 
of 230 ml. Samples were all drawn in heparinized sy- achieved. The mean conversion of progesterone to 
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20a-OHP was 7.9% + 0.6% (SE), which is not different 
from normal, 10.9% + 0.7%.3 Uterine extraction, of 
progesterone varied from “0” to 17.1%. There appears 
to ke a progressive decrease in uterine extraction with 
increasing intervals between the last menstrual period 
and the day of study. All three subjects studied in the 
luteal phase were "zero" within the error of the meth- 
od. The net conversion of progesterone tò 20a-OHP 
across the uterus was very low (less than 2.0%) and was 
not corrected for uterine extraction of 20a-OHP, as a 
simultaneous infusion of labeled 20a-OHP was not per- 
formed. The postmenopausal woman who was bleed- 
ing from benign endometrium had a similar uterine 
extraction and conversions to those women in the pro- 
liferative phase. 

The MCR of estradiol in six women was 1,280 + 250 
(SE) (Table III) and was not different from values of 
normal women, 1,350 + 40 (SE) L/day.* The uterine 
extraction varied between "0" and 25.096 with a de- 
creasing trend with increasing menstrual interval (ex- 
cept Patient A. R) (Table III. The [o]BP was 
17.9% + 4.5% (SE) which compares to a previous study 
of normal women of 17.896 + 1.7% (SE). The p&P 
was low, being less than 2.7% (Table III). The MCR of 
estrone was 2,150 + 260 (SE) L/day (Table IV) which is 
not different from a previous study of normal women, 
2,210 + 120 (SE) L/day.* The uterine extraction varied 


from “0” to 24.5% with patients in the luteal phase all . 


showing "0" values. The [p]EF was 3.396 + 1.0% (SE) 
(Table IV) which compares to a previous study of nor- 
mal women of 4.1% + 0.4% (SE). The p^ across the 
uterus were low, all less than 2.6%. 


Comment 


The patients have been studied as they have under- 
gone surgery for appropriate indications. Therefore 
the subjects include patients with varying diseases of 
the pelvis. Where endometrium slides have been avail- 
able for review these have been dated by James 
Reagan. In two cases there is a disparity between the 
day of one cycle from the last menstrual period and the 
date of the endometrium (Patients C. G. and R. B.). All 
cases have been categorized, however, according to the 
day of the cycle. The weights of the uterus have also 
varied from 50 gm to 1,280 gm (mean 475). In only the 
latter case has it appeared to have a recognizable 
influence on the hormonal results. In that case (Patient 
A. R.) the estradiol extraction was unexpectedly high. 
It does not appear, apart from the latter instance, that 
the observed pathology influenced the results. 

The present studies of the uterine extraction of the 
gonadal steroids suggest that there is a decreased uter- 


Uterine metabolism of gonadal steroids 959 


INDUCTION 


PREMEDICATION ANESTHESIA 


0700 0800 


LAPAROTOMY 





CONTINUOUS INFUSION 


TIHE 0600 0610 0745 0815 0845 0900 
OURS 
SINGLE CONTINUOUS MATERNAL MATERNAL MATERNAL AND 
INJECTION INFUSION VEIN VEIN UTERINE VEINS 
BRACHIAL 
ARTERY 
MINUTES 0 10 105 135 150 165 
Fig. 1. 


ine metabolism of progesterone and estrone and 
perhaps estradiol with increasing intervals from the last 
menstrual period. 

The observation that the metabolic clearance rates of 
the three steroids in the present study subjects are in 
the same range as previously reported by us for normal 
supine women who were not undergoing surgery*? 
suggests that the anesthesia and surgery did not sig- 
nificantly affect the metabolism and distribution of the 
steroids. Since blood isotopic steady state was achieved 
for each of the steroids by the time of uterine vein 
sampling, the uterine extraction values were inter- 
preted to represent uterine metabolism of progester- 
one, estrone, and estradiol. i 

The uterine extractions of progesterone, estrone, 
and estradiol ranged from 0 to 37%. The uterine blood 
flow has been estimated to be about 50 ml/min$^5 or 72 
L/day. The product of the uterine extraction times the 
uterine blood flow will yield the uterine clearance rate,’ 
The maximal observed uterine extraction of 37% indi- 
cates that the uterine clearance rates of progesterone, 
estrone, and estradiol are 30 L/day or less and thus the 
uterine clearance rates contribute less than 596 to the 
metabolic clearance rates of progesterone, estradiol, 
and estrone in the nonpregnant woman. 

The extraction of progesterone, estrone, and es- 
tradiol by other specific tissues in the human has obvi- 
ously not been extensively studied. The splanchnic ex- 
traction of progesterone, 6596, is much greater than 
uterine metabolism." However, in the early menstrual 
cycle estrone and estradiol uterine metabolism Js simi- 
lar to that observed for arm muscle and adipose tissue 
in males." 


* 


960 Little et al. 


Table II. The uterine metabolism of progesterone 
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Conversion P-20a0HP 
(across uterus) 











progesterone M 
MCR progesterone —20oa0HP Uterine extraction CP — CP 
Patient (Uday) % (total) (%) Cf 

















C. D. 2 1,690 7.6 37.0 2.0 
LH. 5 2,650 6.7 16.0 “Q” 
B. B. 9 2,310 9.4 17.1 1.9 
C. G. 9 2,000 10.3 13.0 “0” 
M. P. 10 2,450 7.1 12.1 “0” 
D. P. 12 2,070 ND ND ND 
R. B. 18 2,500 8.5 "0" 0.4 
B. F. 35 1,920 5.7 5.3 1.8 
A. R. 34 — — “g” — 
Study patients X 2,200 + 116 (SE) 7.9 + 0.6 

E. J. PM* 2,550 6.6 7.4 0.8 
Normal women X 2,510 x 135 (SE) 10.9 + 0.7 





"0" Denotes 0 or negative values within the error of the method. 


*PM = Postmenopausal 5 years. 


Table III. Uterine metabolism of estradiol 








MCR estradiol 

Patient (Uday) 

C. D. 

IH. 

B.B 9 2,510 14.0 
C.G 9 1,110 9.0 
M. P 10 — — 
D. P 12 1,110 18.0 
R. B 18 900 38.0 
B.F 35 940 20.0 
A.R 34 1,130 8.1 
E. J PM 1,950 — 








Uterine extraction Conversion across uterus 
1-p be pay 
(%) (%) 
ND 
ND 
25.1 0.9 
15.5 2.] 
6.0 0.2 
"0" “<Q” 
4.0 "0" 
"0" "0" 
22.0 2.7 
30.0 1.0 
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Although only three subjects were studied during 
the luteal phase, it appears that the uterine extraction 
of radiolabeled progesterone, estrone, and estradiol 
are lower in the luteal phase than in the follicular phase 
of the menstrual cycle (Tables II to IV). The uterine 
extraction of (?H)progesterone is also negligible at 
midgestation and at term in the human.” The influ- 
ence of the time of the menstrual cycle on the in vivo 
uterine metabolism of progesterone, estradiol, and es- 
trone has recently been studied in another primate, the 
rhesus monkey. The uterine extraction of progester- 
one in the early follicular phase of the anesthetized 
monkey is 42.096 x 8.796 (SE) and in the midluteal 
phase 13.8% + 7.4% (SE). "° For estrone the uterine ex- 
traction during the follicular phase is 47% + 10% (SE) 
and ia the luteal phase 3% + 1% (SE). The uterine 
extraction of estradiol was also lower in the luteal 
phase, 1% + 1% (SE), compared to the follicular phase, 


r 


18% + 10% (SE).'4 These more extensive studies in the 
monkey confirm the trends in human uterine metabo- 
lism of these steroids observed in the present study. 
The decreased uterine extraction of progesterone, 
estrone, and estradiol later in the cycle was not antici- 
pated since in vitro studies of the superfused human 
endometrium indicated a possible increased endome- 
trial extraction of progesterone and estradiol and a 
slight decreased metabolism of estrone in the secretory 
phase of the cycle compared to proliferative endome- 
trium. '§ Other in vitro methods also suggest that the 
metabolism of radiolabeled progesterone is more ex- 
tensive by secretory endometrium compared to pro- 
liferative endometrium.'® % It is not presently known 
whether these differences represent differences in 
whole uterine tissue metabolism including a predomi- 
nance of uterine muscle metabolism compared with 
endometrial metabolism of the steroids or in vivo ver- 
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Table IV. Uterine metabolism of estrone 








Patient 





C. D. 2 ND ND 
I. H. 5 ND ND 
B. B. 9 3,170 6.0 
CG; 9 1,430 1.0 
M. P. 10 1,650 = 
D. P. 12 2,810 2.0 
R. B. 18 2,450 1.0 
B. F. 35 2,090 3.0 
A. R. 34 1,440 6.5 
E. J. PM 2,180 = 
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Uterine extraction 


Conversion across ulerus 
I-pit 


FE 
Pay’ 





ND ND 
ND ND 
24.5 2.6 
18.5 1.4 
7.0 1.0 
13.0 1.7 
"0" "0" 
“g” “g” 
“0” 1.0 
18.0 “Q” 





sus in vitro study differences. Although the mass of the 
human uterus is to a large part composed of myome- 
trium, in vitro studies indicate that proliferative endo- 
metrium is much more active in progesterone metabo- 
lism. than in myometrium," but it is not known if this 
also applies to in vivo uterine metabolism. In the rabbit 
estradiol-estrone interconversion measured by the su- 
perfusion method was comparable to in vivo intercon- 
version measured after the intraluminal perfusion of 
(3H)estradiol and ('!C)estrone.!? In vivo studies with 
rabbits, however, suggest that in vitro studies (perhaps 
excluding superfusion experiments) may not accu- 
rately reflect quantitative aspects of progesterone me- 
tabolism.?'- ?? 

We, as well as others, have suggested that tissue re- 
ceptor binding of the steroid hormone may sig- 
nificantly contribute to the extent of metabolism of the 
bormone, since the binding would effectively reduce 
the concentration of free hormone available as sub- 
strate for metabolism.?!7?5 This might also affect the 
direction of metabolism, as well as the rate of metabo- 
lism, since the metabolic enzymes have different K ms 
for the substrate, e.g., the K for progesterone and 
20a-hydroxysteroid dehydrogenase is 2 x 107*M?' and 
for progesterone and 5a-reductase 5 x 1077M.” In- 
creased uterine receptor binding of progesterone and 
estrogens after day 18 cannot account for the observed 
decreased metabolism (Tables II to IV) since both pro- 
gesterone?-?* and estrogen?* ?? uterine receptor con- 
centrations rise to a peak before ovulation and are rel- 
atively low in the luteal phase. 

The decreased uterine metabolism of infused, radio- 
labeled progesterone, estrone, and estradiol might be 
due to the increasing ovarian secretion and thus circu- 
lating levels of these steroids. The total capacity for 
metabolism would become saturated with radioinert 
steroids which would result in a decreased metabolism 
of the radioactivity labeled steroids and thus only an 


apparent decreased uterine metabolism. Although this 
might explain, in part, the present results, it may not 
totally account for the decrease. In our monkey stud- 
ies, 1" although there was a lower uterine extraction 
of radiolabeled progesterone, estradiol, and estrone in 
the luteal phase compared to the proliferative phase, 
the splanchnic, head, and arm extractions for these 
same three radiolabeled steroids was not influenced by 
the time of the menstrual cycle, although the ex- 
tractions varied among tissues. 

The transuterine conversion of progesterone to 
20a-hydroxypregn-4-ene-3-one is low in all of the sub- 
jects (Table I1) and similar to that reported for the 
superfused human endometrium.'® Although the 
present studies do not correct for uterine metabolism 
of 20a-OHP, they do suggest that 20a-reduction alone 
may not be an important step in uterine metabolism of 
progesterone. In vitro studies of endometrial proges- 
terone metabolism support this suggestion.?9: 79. 23 Aut see 
ef. 19 In the proliferative phase 5a-reduction may be 
the major pathway of progesterone metabolism and the 
reduced 5a-reductase activity of the secretory phase? 
may significantly contribute to the reduced uterine ex- 
traction of progesterone which is not compensated by 
the reported increased 20a-hydroxysteroid dehydro- 
genase activity in the secretory endometrium.?* * In 
vivo studies in the rabbit indicate that 5o-reduction is 
rate limiting in its uterine progesterone metabolism.?! 

The peripheral interconversions of estradiol and es- 
trone (Tables III and IV) are similar to those previ- 
ously measured in women not undergoing surgery.* 
The transuterine conversions of both estradiol to es- 
trone and estrone to estradiol are low (Tables III and 
IV) anc make only a small contribution to the whole 
body, peripheral interconversions, and the uterine ex- 
traction. of estrone and estradiol. The transuterine 
conversion of estrone to estradiol ranged from 0% to 
2.6% (Table IV). Gurpide and co-workers! !5 also ob- 
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served a low conversion (0% to 7%) of estrone to es- 
tradiol by proliferative and secretory endometrium in 


their superfusion studies. 


However, they reported 


transuterine conversions of estradiol to estrone of 
about 12% by proliferative endometrium and a sig- 
nificant increase to about 22% by secretory endome- 
trium. The in vivo transuterine conversion of estradiol 
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cates that the role of 178-hydroxysteroid dehydroge- 
nase in influencing intracellular uterine concentrations 
of biologically active estrogen” requires further eyal- 
uation. 


The excellent technical assistance of A. Heinsons and 


C. Flood is gratefully acknowledged. 





to`estrone was only 0% to 2.7% (Table III) and indi- 
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Discussion 


DR. KENNETH J. RYAN, Boston, Massachusetts. The 
major points covered in this report include: (1) ver- 
ification of previously determined metabolic clearance 
rates of progesterone, estrone, and estradiol, (2) dem- 
onstration that surgery and anesthesia do not sig- 
nificantly affect these rates, (3) demonstration that the 
contribution of uterine clearance and metabolism to 
total clearance is very low (less than 590), and (4) the 
fact that the uterine clearance of these steroids varies 
with the cycle. With respect to the latter point, it should 
be noted that the authors’ argument is not compelling 
based solely on the group of patients studied. Of the 
nine menstruating patients in this series, seven were in 
tke proliferative phase, one patient at 34 days after 
menstruation had no endometrial dating and only one 
had a secretory endometrium at day 35 without infor- 
mation of exogenous use of steroids. Many of the pa- 
tients had leiomyomata which introduced a variable 
that might modify results in an unpredictable way. In 
spite of this range in clinical material, the trend was for 
more uterine extraction the earlier the stage of the 
cycle and this was confirmed convincingly in the au- 
thor's animal studies. 

What is more elusive is the role of uterine processing 
of steroids in terms of their overall effects on this target 
tissue. It is likely that uterine blood flow, steroid bind- 
ing to plasma proteins, the dynamics of specific steroid 
receptors in endometrium and myometrium as well as 
steroid conversion to more or less active hormones are 
all involved: Uterine clearance is in a sense an integra- 
tion of all of these variables and tells us too little about 
what is going on for the very small percentage of ste- 
roid which is captured by the tissue to do its work. If 
the uterine extraction truly declines, we still do not 
know which of the variables is responsible. The authors 
are correct in pointing out that their type of study must 
complement the necessary observations in more iso- 
lated tissue preparations. It would be helpful to know 
whether any of the patients had received exogenous 
steroids as well as the authors’ per ception of the 
physiologic role that less uterine extraction serves as 
the cycle progresses. 

Dr. W. LEROY HEINRICHS, Stanford, California. I 
am pleased to see that we are using these physiologic 
kinds of studies toward an analysis of hormone action. 
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of progesterone in proliferative human endometrium 
and myometrium, Am. J. Ossrer. GvNEcor. 106:193, 
1970. 

84. Pollow, K., Lübbert, H., Boquoi, E., and Pollow, B.: Pro- 
gesterone metabolism in normal human endometrium 
during the menstrual cycle and in endometrial carci- 
qme. Clin. Endocrinol. Metab. 41:729, 1975. 

35. Tseng, L., and Gurpide, E.: Estradiol and 20a-dihydro- 
progesterone dehydrogenase activities in human endo- 
metrium during the menstrual cycle, Endocrinology 94: 
419, 1974. 


I would like to ask two questions, Dr. Little. What 
por tion would you estimate of the hormone extraction 
is going to either receptor binding or metabolism? And 
perhaps you will give us a little philosophy. Why is it 
that so much hormone is secreted by the ovary and so 
little necessary to give its biological effect? | 

Dr. LITTLE (Closing). Dr. Ryan is right about the 
things that he did say. And I hope that during the 
presentation I said the same thing. These data are a 

start. This is an approach which obviously does not give 

one the whole answer. When we began, however, we 
did expect the extraction to increase during the luteal 
phase, and it did not. 

I think, however, that we have to start from some- 
where. We are not experts at in vitro receptors or in 
dissecting the gene and the chromosome. So we are 
starting at the other end and looking at the physiologic 
process, comparing animals and humans. In the final 
analysis, the contribution of our laboratory is the biol- 
ogy of humans. In answer to Dr. Ryan's question: these 
patients were receiving no exogenous steroids at the 
time these procedures were done. He did say there 
were two patients in the luteal phase; we actually indi- 
cated there were three. 

To the question as to the physiologic role of the re- 
duction of steroid extraction in the luteal phase, there 
is no answer at this time. The decreased uterine ex- 
traction of progesterone and the estrogens represents 
reduced uterine metabolism. What this means in terms 
of progestin and estrogen action in the uterus, we do 
not presently know. Presumably the changing uterine 
metabolism of these gonadal steroids represents al- 
tered uterine activity in response to the changing pat- 
tern of ovarian secretion during the ovulation cycle. 
This is discussed in more detail in the Comment of the 
manuscript. What we did not observe was an increase 
in the metabolism of these steroids during the luteal 
phase, so presently we do not believe uterine metabo- 
lism limits the activity of progesterone or estradiol dur- 
ing the luteal phase. 

In our studies in pregnancy, both in the first trimes- 
ter, early second trimester, and at term, the progester- 
one uterine extraction in the human is actually zero. ' 
These results are rather similar to the present study. 

So it appears that when the hormone is exerting its 
maximum effect, and indeed if the receptors are max- 
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imum at the same time, there probably does not have to 
be a great turnover of the hormone to exert the action. 

Now to Dr. Heinrich's question, what portion of the 
extraction goes to the receptor, and what goes to 
metabolism—if we are at an isotopic steady state, as we 
believe we are, then the extraction represents only me- 
tabolism. The metabolism of progesterone to 20-alpha 
dihydroprogesterone was very low and appears to 
make only a small contribution to the transuterine ex- 
traction. 

In the present studies, we did not measure the con- 
version of progesterone to the 5-alpha reduced com- 
pounds; but it likely accounts for more of the reduced 
progesterone metabolism than does the 20-alpha, sim- 


ply because of the Km of the enzyme, which is lower. So 


I would say that most of the extraction is probably 
metabolism. 


Now the final question is, I think, a most important . 


one, and that is, why so much hormone? Obviously, I 
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don’t know the answer to that except that I have always 
been impressed by the activities of these hormones in 
sites other than the uterus. It should also be remem- 
bered that only a small fraction of the cardiac output 
goes to the nonpregnant uterus. 

We generally consider estrogen or progesterone as 
biological steroids having their effect on the endome- 
trium and the proliferation of the endometrium, and 
the change to luteal phase. However, and this is not 
new to this Society, the progesterone has an effect on 
the brain. It has a major effect on the kidney. And we 
know from our metabolism studies in monkeys that you 
get a lot of activity in the kidney, for example, as well as 
the arm, the brain, and the liver, which may be just 
metabolism to keep order, so to speak, but 65% of the 
extraction of the progesterone takes place in the liver 
and the fraction of the cardiac output to the liver is 
high, about 25%. 
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Breech delivery: Evaluation of the method of delivery 
on perinatal results and maternal morbidity 


WATSON A. BOWES, Jr., M.D. 
E. STEWART TAYLOR, M.D. 

MILDRED O'BRIEN, R.N., B.S. 
CHRISTINE BOWES, R.N., M.S. 


Denver, Colorado 


A retrospective study of 460 single-gestation infants in breech position was conducted at the 
University of Colorado Medical Center to assess the impact of a policy for the selection of cases for 
vaginal delivery. Among infants weighing more than 2,500 grams, there was an increase in the 
cesarean section rate from 13% to 54%, with an associated increase in maternal morbidity from 7% 
to 15%. This occurred with no significant reduction in adverse perinatal outcome. However, a 
case-by-case review suggests that more frequent and timely cesarean sections would have further 
reduced perinatal morbidity and deaths among term infants. Among infants weighing 2,500 grams or 
less there was an increase in cesarean births from 5% to 55% following the introduction of the strict 
criteria for vaginal delivery. Among the infants weighing 1,501 to 2,500 grams there was no 
significant difference in survival between the cesarean and vaginally delivered patients. Although 
infants weighing 501 to 1,500 grams delivered by cesarean section survived more frequently than 
did those delivered vaginally, the differences in perinatal deaths may have been due to a higher 
birth weight in the cesarean-delivered infants or an over-all improvement in neonatal intensive care 
for infants of very low birth weight. (Am. J. OBSTET. GYNECOL. 135:965, 1979.) 


EVERY OBSTETRICIAN, nurse, obstetrician’s wife, and 
most patients know that a breech birth is a cause for 
concern. Fetal and neonatal morbidity and mortality 
rates are increased with vaginal breech delivery; it has 
recently been thought that most of the perinatal prob- 
lems can be avoided if a cesarean section is performed.’ 
It has even been suggested that all viable breech infants 
without serious congenital anomalies be delivered ab- 
dominally in order to attain the best perinatal results.’ 
Before 1975 our policy had been to select cesarean de- 
livery for breech positions if the fetus weighed over 
3,500 grams, if the pelvis was contracted, if labor was 
abnormal, or if the patient had a history of relative 
infertility. In 1975 we adopted the following new 
criteria for vaginal delivery of a fetus in breech posi- 
tion: (1) estimated fetal weight between 2,500 and 
3,500 grams, (2) frank or complete breech position, 
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Table I. Breech delivery 







Perinatal deaths* 









Birth weight Cesarean 
(gm) _ section 
>2,500 309 2/232 2/77 
2,001-2,500 44 0/33 0/11 
1,501-2,000 38 2/29 0/9 
1,001-1,500 80 10/23 0/7 
501-1,000 39 29/34 3/5 


*Perinatal deaths include intrapartum deaths and neonatal 
deaths (birth to 28 days) exclusive of infants dying of major 
congenital anomalies or erythroblastosis fetalis. 


(3) normal pelvis by clinical and x-ray examinations,” 4 
(4) unextended fetal head, and (5) normal progress of 
labor in the absence of significant fetal distress. 

This report evaluates the effect on perinatal results 
and maternal morbidity of this management of breech 
deliveries. 


Materials and methods 


We have reviewed our clinical experience in the de- 
livery of infants in breech position from July 4, 1970, 
through June 30, 1977. During this time there were 
16,916 births at the University of Colorado Medical 
Center. We included only single-gestation breeches 
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Table II. Neonatal death and morbidity in patients delivered by cesarean section (>2,500 gm.) 




















Gastational 
age (wk.) 


Case 
No. 


Indication for 
cesarean section 







Neonatal 
outcome 


Days in 
hospital 


1 3,500 39 Patient admitted with prolapsed 1-5 Severe birth asphyxia, pul- 10 
cord (approx. 1% hr. dura- monary hemorrhage, neonatal 
tion), footling breech, emer- death 
gency cesarean section 
2 2,760 38 Fetal distress occurred at time 0-0-0-2 Severe birth asphyxia, subarach- l 
x-ray pelvimetry was being noid hemorrhage, dissem- 
obtained; abnormal pelvis by inated intravascular coagula- 
x-ray tion, neonatal death 
3 3,650 4) Abnormal! labor 8-10 Baby hypertonic; EEG and skull 8 
film normal; baby normal at 2 
. wk follow-up 
4 2,510 35 Estimated fetal weight <2,500 2-5 Hyaline membrane disease, 13 


gm; premature labor 


treated with CPAP for 4 days 





and infants of birth weights over 500 grams. Infants 
with major congenital abnormalities and serious iso- 
immunization problems were excluded. Infants who 
died before the onset of labor were not included. We 
have included primiparous and multiparous breeches 
in the same study without differentiation, since both 
groups are at risk. The review includes 309 infants 
weighing more than 2,500 grams and 151 infants 
weighing between 501 and 2,500 grams. Distribution of 
infants in the various weight categories is listed in 
Table I. This review includes a study of perinatal mor- 
bidity and death for infants weighing over 2,500 
grams, perinatal deaths for infants weighing 501 to 
2,500 grams, the type of delivery, maternal morbidity, 
and an evaluation of whether our criteria established 
for safe vaginal delivery had been beneficial. Neonatal 
morbidity in low-birth-weight infants was not evaluated 
becatise it was difficult to ascertain in each case the 
degree to which complications of prematurity contrib- 
uted to an infant's illness. Perinatal deaths included 
fetal deaths which occurred during labor and neonatal 
deaths occurring within the first 28 days of life. Perinatal 
morbidity in infants weighing more than 2,500 grams 
included any neonatal abnormality possibly related to 
the method of delivery which extended the duration of 
hospitalization beyond 3 days in vaginally delivered in- 
fants and 6 days in infants born by cesarean section 
(Tables II to IV). 

Maternal morbidity was considered as any complica- 
tion of the intrapartum or postpartum course which 
extended the mother's hospital stay beyond 3 days in 
the case of a vaginal delivery or beyond 6 days in the 
case of a cesarean section. 


Results 

Table V lists the number of single breech infants 
born during the years of the study and the incidence of 
cesarean section in each of the years. Among the 309 


A 


infants weighing more than 2,500 grams, 77 (25%) 
were delivered by cesarean section. There was an ab- 
rupt increase in the cesarean section rate which oc- 
curred in 1975 following the adoption of new criteria 
for allowing vaginal breech delivery. The cesarean sec- 
tion rate in the 5 years preceding introduction of the 
policy averaged 13% and averaged 54% in the two sub- 
sequent years. 

Table V also lists the number of single breech infants 
delivered each year with birth weights between 501 and 
2,500 grams and the incidence of cesarean section 
among these deliveries. The incidence of cesarean sec- 
tion for low-birth-weight infants in the 5 years preced- 
ing the 1975 breech delivery policy averaged 5%, 
whereas in the 2 years following introduction of the 
policy it averaged 55%. 

Perinatal deaths related to the method of delivery 
are listed in Table VI. Among the 309 infants weighing 
more than 2,500 grams there were four perinatal 
deaths, two occurring in the 232 vaginally delivered 
infants in breech position and two occurring in 77 in- 
fants delivered by cesarean section. There was no 
statistical difference between these death rates but 
study of the individual deaths (Table II) shows that 
elective cesarean sections performed earlier would 
have prevented at least one neonatal death that fol- 
lowed abdominal delivery. Among the babies weighing 
between 1,501 and 2,500 grams there were two perina- 
tal deaths in 82 infants (Table VI). Both deaths oc- 
curred in the vaginally delivered group, but there is no 
statistical difference in the mortality rates of these two 
groups. There were 42 deaths among the 69 infants 
weighing between 501 and 1,500 grams (Table VI). In 
57 infants delivered vaginally, 39 deaths (68%) oc- 
curred and three deaths (25%) occurred among the 12 
babies delivered by cesarean section (p < 0.01). 

Maternal morbidity related to the method of delivery 
is listed in Table VII. Among the 232 patients who 
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Table III. Neonatal death and morbidity in cases lacking criteria for safe vaginal delivery (>2,500 gm.) 







Gestational 
age (wh.) 


Case 
No. 










Criteria lacking for 
safe vaginal delivery 


I 9,980 34 Pelvimetry not done, 
estimated fetal wt. 
22,500 gm 

2 2,920 36 Pelvimetry not done 

3 3,460 42 Abnormal labor, oxyto- 
cin induction after pro- 
longed rupture of mem- 
branes, 18 hr 

4 3,840 42 Estimated fetal wt. 

>3,500 gm 

5 3,800 40 Estimated fetal wt. 
>3,500 gm 

6 2,850 40 Footling breech 

7 2,796 38 Pelvimetry not ob- 
tained 

8 3,320 40 Footling breech, pel- 
vimetry not obtained 

9 2,780 37 Footling breech, pel- 
vimetry not obtained 

10 2,600 38 Footling breech, pel- 
vimetry not obtained 
11 3,780 42 Pelvimetry not ob- 


tained 


were delivered vaginally of infants weighing over 2,500 
grams, there were eight mothers (396) with significant 
morbidity; among the 77 patients delivered by cesarean 
section there were 21 (2796) with significant maternal 
morbidity (p « 0.001). Among the mothers delivered 
of infants weighing between 501 and 2,500 grams there 
were 119 vaginal deliveries and 32 cesarean sections 
with maternal morbidity incidences of 4% and 6%, re- 
spectively (NS). Most of the maternal complications 
were operative or postpartum hemorrhage, puerperal 
endometritis, urinary tract infections, or wound in- 
fections. 

Table VIII compares the perinatal morbidity and 
death as well as the maternal morbidity in the 5 years 
before the adoption of more strict criteria for vaginal 
breech delivery to those in the 2 years after the criteria 
were established. There were 19 (996) adverse neonatal 
outcomes in the 218 infants delivered in the first period 


Apgar 
score Neonatal outcome 


4-9 


1-9 


5-9 
5-8 


2-5 







Morbidity pre- 
ventable by 
cesarean section 


Days in 
hospital 





Infant of diabetic mother, 3 ? 
severe hyaline membrane 
disease, neonatal death 

Transient tachypnea of 6 ? 
newborn; seizures, eti- 
ology unknown 

Infant depressed at birth, 5 Yes 
rt. middle lobe pneumonia 


Fneumonia, probably viral 10 Yes 


Hyperbilirubinemia 13 Yes 
treated with exchange 
transfusion, hypoglyce- 
mia, seizures due to hypo- 
calcemia 
Frolapsed cord, difficult 9 Yes 
delivery of head with for- 
ceps, infant very de- 
pressed at birth, hyper- 
tonic 
Bruising of both legs, effu- 12 Yes 
sion of left hip, upper ex- 
tremity spasticity 


Frolapsed cord, bruising 5 Yes 
of left leg 
Difficult application of 8 Yes 


Piper forceps, hyperbili- 
rubinemia, hypotonia, and 
peor motor control (for 
8 mo) 

Bruised and swollen leg, 12 Yes 
hyperbilirubinemia, spas- 
tic, abnormal Deutologie 
exam. 

Difficult delivery of head, 12 Yes 
seizures, hypotonia, ab- - 
normal neurologic exam. 





and 6 (7%) adverse outcomes among 91 infants deliv- 
ered in the second period (NS). The over-all maternal 
morbidity, however, increased between the two periods 
from 15 cases (7%) in 218 patients to 14 cases (15%) in 
9] patients (p « .02). 


Comment 


Term breech delivery. It cannot be shown statisti- 
cally that our policy for selecting patients for safe vagi- 
nal breech delivery has improved the perinatal mor- 
bidizy or mortality rates for term infants. Even though 
comparison of cesarean section and vaginal delivery for 
term breech infants shows no statistical difference in 
perinatal] results, evaluation of neonatal deaths and 
illnesses leads us to think that cesarean section would 
have prevented many of the neonatal problems. Two 
infants weighing over 2,500 grams died in the neonatal 
period following cesarean section (Table IT). Case No. 


- 
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Table IV. Neonatal death and morbidity in patients delivered vaginally who had documented criteria for 
safe vaginal delivery (> 2,500 gm.) 

















Gestational 
age (wk.) 


lc 2,520 40 8-9 


Neonatal outcome 


Morbidity pre- 
ventable by 
cesarean section 









Days in 
hospital 









Necrotizing enterocolitis, ABO in- 14 ? 


compatibility, 2 exchange transfu- 


fusions 
Hyperbilirubinemia treated with 8 ? 


2 3,130 40 7-8 


phototherapy 


Necrotizing enterocolitis, peritonitis, 3 Yes 


bowel resection, disseminated intra- 
vascular coagulation, neonatal death 


Late decelerations noted during 13 Yes 


labor, buttocks bruised, pH 
7,23/7.29, respiratory distress syn- 
drome, left lower lobe pneumonia 


Hyperbilirubinemia secondary to 8 Yes 


hematoma of buttocks, phototherapy 


Cephalhematoma from forceps de- 6 Yes 


livery resulting in hyperbilirubine- 


mia 


Hyperbilirubinemia secondary to 6 Yes 


extensive bruising of left thigh and 
left buttock, phototherapy 


Infants hypotonic and depressed at 11 Yes 


birth, respiratory distress syndrome, 
pneumothorax 





Table V. Breech delivery: Incidence of cesarean 
section 






>2,500 gm 501 to 2,500 gm 

Incidence of 
cesarean 

section (%) 









Incidence of 
cesarean 
section (%) 





1970-71 — 54 17 18 6 
1971-72 — 54 13 26 4 
1972-73 46 13 15 0 
1073-74 38 11 23 0 
1974-75 26 8 20 15 
1975-76 42 40 22 50 
1976-77 49 65 27 60 

Total 309 25 151 21 


1 was a patient admitted having suffered a prolapsed 
cord at home at gestational week 39. It was estimated 
that the cord had been prolapsed approximately 14% 
hours before delivery by cesarean section of a severely 
asphyxiated infant. Emergency cesarean section was 
performed as soon as the patient was admitted to the 
hospital and the infant died. Neonatal death was from 
prolapsed cord, not the method of delivery, and prob- 
ably was not preventable. In case No. 2, a patient at 38 
weeks of gestation in labor with normal fetal heart 
tones was sent to the Department of Radiology for 
x-rays to determine the adequacy of her pelvis, When 
she returned to the labor room, severe fetal bradycar- 
dia was noted and an immediate cesarean section was 
performed. A severely asphyxiated infant was born 


Table VI. Breech delivery: Perinatal death* by 
method of delivery 










Vaginal delivery 
Birth weight 
i 


22,8500 2/232 1 2/77 3 NS 
1,501-2,500 2/62 3 0/20 0 NS 
501-1,500 39/57 68 3/12 25 «0.01 





*Includes intrapartum deaths and neonatal deaths (birth 
to 28 days) exclusive of infants dying of major congenital 
anomalies or erythroblastosis fetalis. 


and died on the first day of life. In this case, a cesarean 
section performed before the patient's vist to the De- 
partment of Radiology probably would have prevented 
the death. 

Table III lists 11 infants delivered vaginally whose 
mothers did not fulfill our 1975 criteria for safe vaginal 
delivery. In at least nine of these neonatal morbidity 
could have been prevented by cesarean section delivery 
(cases 3 through 11). From this group, three of the nine 
infants with neonatal morbidity from vaginal deliv- 
ery weighed over 3,500 grams. Four were footling 
breeches, two of which had prolapse of the cord. Seven 
of the nine infants were born with Apgar scores of 5 or 
lower. Three of the nine deliveries were traumatic and 
five infants acquired neurologic abnormalities second- 
ary to vaginal breech delivery. 

In Table IV are listed those infants weighing over 
2,500 grams who were delivered vaginally and whose. 


Volume 135 
Number 7 


mothers did fulfill all of the 1975 criteria for safe vagi- 
nal delivery. Five of the eight infants were depressed at 
birth. Morbidity or death in at least six of these infants 
(cases 3 through 8) could have been avoided by abdom- 
inal delivery. Thus, a scrutiny of the infant deaths and 
morbidity suggests that cesarean section before labor 
or early in labor would likely have prevented the 
majority of adverse neonatal results in the infants 
weighing more than 2,500 grams. Careful screening of 
breech positions starting in 1975 improved selectivity 
of cases for vaginal delivery but did not prevent all 
neonatal problems. l 

We do not have sufficient statistical data to demon- 
strate conclusively that cesarean section delivery should 
be performed for all normal term fetuses in breech 
position. Our most careful selection of cases for vaginal 
delivery resulted in some perinatal problems for the 
infant which might have been avoided by abdominal 
delivery. It will take a larger collection of data than 
ours to establish this point with certainty. Others® ? 
have suggested that with proper selection of patients 
for vaginal delivery there can be an acceptably low 
neonatal morbidity and mortality rate for term breech 
deliveries. Are low Apgar scores, neonatal hyperbili- 
rubinemia from bruising, an occasional pulmonary or 
neurologic injury, or a rare neonatal death acceptable? 
These perinatal complications probably could be pre- 
vented by cesarean delivery. One benefit of a policy 
that would promote elective cesarean section for deliv- 
ery of all infants weighing in excess of 2,500 grams 
would be elimination of the radiation hazard of x-ray 
pelvimetry as a part of the predelivery evaluation of 
pauents with fetuses in breech position. 

Low birth weight. Our data for the management of 
infants of very low birth weight in breech position has 
shown that cesarean section may be safer than vaginal 
delivery. In our series this observation was true for 
infants of birth weights 1,500 grams or less but not for 
those weighing 1,501 to 2,500 grams (Table VI). In the 
infants of very low birth weight (1,500 grams or less) 
the mean birth weight of the vaginally delivered infant 
was 953 (::405) grams and the mean birth weight of 
those delivered by cesarean section was 1,165 (+231) 
grams. It is possible that the improved perinatal out- 
come seen with cesarean birth was secondary to differ- 
ences in birth weights rather than the method of deliv- 
ery. Moreover, in 1975 there was an abrupt improve- 
ment in perinatal survival in all of our low-birth-weight 
infants (1,500 grams or less) at the University of Col- 
orado Medical Center which was associated with an ag- 
gressive approach to intensive perinatal care for 
women in preterm labor.? While this intensive perinatal 
management included cesarean section for preterm 


* breech deliveries, the more favorable neonatal survival 
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Table VII. Breech delivery: Maternal morbidity* 
by method of ee 


peres pei 










Birth weight 
(gm) 





22,500 8/9382 3 21/77 927 . «0.001 
501-2,500 5119 4 9/32 6 NS 
Total 18/851 4 93/09 21 «0.001 





*Includes intrapartum or postpartum complications which 
extended the mother's hospitalization beyond 3 days in 
vaginal deliveries and beyond 6 days in cesarean sections. 


Table VIII. Breech delivery: neonatal and maternal 
morbidity before and after standardized criteria* 
for vaginal delivery (birth weight >2,500 gm) 








1970-1974 1975-1976 


Neonatal deaths 
Neonatal morbidity 17 4 


Adverse neonatal 19/218 9 6/91 7 NS 


outcome 


Maternal morbidity 15/218 7 14/91 15 «0.02 


*July 1, 1970, to June 30, 1975 (FY 1970-1974), was the 
period preceding the standardization of criteria for vaginal 
delivery of breech presentations. Neonatal deaths (birth to 28 
days) and neonatal morbidity exclude infants whose morbidity 
was due to congenital defects or to erythroblastosis fetalis. 
There were no intrapartum deaths in infants of birth weight 
>2,500 grams. 


might have been influenced to some degree by more 
prompt and sophisticated resuscitation, which was also 
an ingredient of neonatal management. - 
"The medical literature is not conclusive on the best 
approach to delivery of the premature breech infant? 
but the recent study by Ingemarsson, Westgren, and 
Svennigsen* suggests that cesarean section delivery will 
significantly lower both death and long-term morbidity 
rates in premature infants presenting as breeches. 
Carefully weighing.the hazards of cesarean delivery 
for the mother against the potential dangers of vaginal . 
delivery for the infant in breech position is a problem 
every obstetrician must face. Breech delivery is always 
formidable. Our experience suggests that, for the in- 
fant in breech position weighing more than 2,500 
grams, cesarean section will result in the lowest possible 
perinatal mortality and morbidity rates, but our data 
will permit this only as a tentative suggestion. Those 
infants in breech position of 1,500 to 2,500 grams birth 
weight (32 to 37 gestational weeks), do well with vaginal 
delivery if there are no other problems. We cannot 
draw final conclusions about the best method of deliv- 
ery for the fetus weighing 1,500 grams or less, but at 
the present time we favor cesarean section. ~ 
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Discussion 


Dr. JOSEPH SEITCHIK, San Antonio, Texas. Drs. 
Bowes, ‘Taylor and co-workers suggest that a specific 
management protocol for singleton breech presenta- 
tion improved perinatal outcome in newborn infants 
weighing over 2,500 and under 1,500 grams at the cost 
of increased frequency of cesarean sections. They have 
no certain prescriptions for us and caution that cesar- 
ean sections result in increased maternal morbidity. 

The authors should not be disappointed with their 
results. (1) It is obvious that 4096 of the low-birth- 
weight infants in the last year of study failed to read the 
protocol, and were delivered before cesarean sections 
could be performed. This event occurs at both ends of 
the weight scale: on our own service two of 11 infants 
weighing over 4,500 grams were delivered vaginally 
under such circumstances. (2) The neonatal results 
were excellent for all newborn infants in excess of 
1,500 grams. and improvement of perinatal outcome 
by using different criteria or more sections will be 
difficult to demonstrate unless the numbers of study 
patients are very large. 

Their patient population appears extraordinary in 
two respects: the increasing percentage of low-birth- 
weight infants over the study period, and the differ- 
ence in puerperal morbidity following cesarean section 
of the mothers of low- and high-birth-weight infants, 
27% for mothers with infants greater than 2,500 
grams, but only 6%-for mothers of low-birth-weight 
infants. Do these observations suggest regionalization 

* with increased referral of preterm patients with medi- 
cal and obstetric problems which result in enhanced 
fetal maturitv and cesarean section prior to labor? 

My second concern relates to the possible redistribu- 
tion of birth weights within the selected weight cohorts 
over the period of study, and its possible influence on 
neonatal outcome. On our service, in San Antonio, we 
used the criteria of Todd and Steer to manage term 
breech presentation over the 8 year period, 1970 to 
1977. Table 1 depicts the progressive increase in neo- 
nates W ied in excess of 8,499 grams, from 14.896 of 
the breech population in 1970 to 1971 to 28.796 in 1976 
to 1977. The increase in the percentages of cesarean 


secttons parallels this increase in large fetuses, The 
Lo d 
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Table I. UTHSCSA: Singleton breech births 


Birth weight (%) 
Total | NND 
No. pts. | rate | «1,500 gm | >3,499 gm 






1970-71 129 129 16.2 14.8 33.8 
1972-73 166 57 9.9 17.9 46.2 
1974-75 219 42 7.9 22.1 54.1 
1976-77 | 218 47 9.8 28.7 57.7 





Table II. UTHSCSA: 115 singleton breech births, 
1,500 to 2,499 gm, 1970-1977 ` 


Stillborn 









Neonatal deaths 
Total live > 
at labor 





Vaginal. 80 5 5° 5 °3 1 1] 
ps 8 I 1 3 2 1 Ô 





neonatal death rate follows the percentage of births 
under 1,500 grams, not the cesarean section rate. 

In all the low-birth-weight groups of the Denver 
study, 84% (27/32) of the cesarean sections were per- 
formed in the last 2 years, but only 15% (22/150) of the 
vaginal deliveries. If the weight distribution among 
fetuses in the 500 to 1,500 grams group shifted during 
the time span of the investigation, so that there was a 
greater proportion of newborn infants weighing 1,000 
to 1,500 grams and a lesser proportion weighing 501 to 
999 grams in the last 2 study years, the survival rate 
would be improved regardless of the method of deliv- 
ery. I am uncertain that the factors of weight and 
method of delivery in these infants of very low birth 
weight have been distinguished. 

My third concern is the omission of patients with 
lethal congenital anomalies from the study, particularly 
low-birth-weight infants. The delivery by cesarean sec- 
tion of 27 infants weighing between 1,001 and 2,500 
grams without a single neonatal loss is a superb result 
even in the thin air of the mile-high city. In our own 
population of infants weighing between 1,500 and 
2,499 grams the perinatal loss was 8.2% (14/115) and 
11 of the 14 perinatal deaths were the result of anoma- 
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lies incompatible with survival (Table IT). Most of these 
abnormalities cannot be didgnosed clinically or by x-ray 
prior to birth. Only one of the 14 deaths was the result 
of irtrapartum asphyxia (RDS). If lethal anomalies had 
been included in the Denver study, how often would 
purposeless cesarean sections have been performed? 
This information is essential for providing informed 
consent to patients. 

Clinical facts of established utility are hard to acquire 
and they evolve through such carefully planned pro- 
spective studies as these. Drs. Bowes and Taylor show 
us the direction of future investigative efforts. 

Dr. KEITH RUSSELL, Los Angeles, California. Dr. 
Taylor and his associates have added yet another study 
to those reports which attempt to assess whether the 
escalating cesarean section rate in the management of 
breech presentation is a justifiable development in 
modern obstetrics, Theirs is a retrospective analysis of 
events of the perinatal period and does not deal with 
long-term effects on mother and infant as a result of 
this management decision. 

The thrust of the paper revolves about a departmen- 
tal policy dictating cesarean section delivery under cer- 
tain circumstances when breech presentation exists. 
The review analysis thus leads the authors to conclude 
that breech fetuses judged under 1,500 or over 2,500 
grams estimated weight are best delivered by cesarean 
section. However, to their credit they approved this 
conclusion with certain reservations, stating in their 
summation that they cannot draw final conclusions and 
their data permit only tentative suggestions. With this 
latter assessment we would agree. 

The important data of the authors’ report reside in 
eight infants delivered vaginally who should have been 
delivered abdominally, on the basis of 1975 policy. It is 
implied that the morbidity in six of these eight was 
associated with the circumstances of delivezy, including 
the single neonatal death. This followed necrotizing 
enterocolitis, peritonitis, bowel resection, and DIC, al- 
though the details of how these events came about are 
not detailed. One might draw one of two conclusions: 
(1) a traumatic delivery is a traumatic delivery, whether 
carzied out vaginally or abdominally, or, more properly 
(2) the method of delivery may have little to do with the 
subsequent development of neonatal death in certain 
situations. 

After reviewing the authors’ paper, I am not yet per- 
suaded to change our present general policy for the 
management of breech presentation. This policy is in 
accord with and has been influenced by the random- 
ized study of Collea and Quilligan in our community. 

It conforms in broad concept to the authors’ 1975 
policy, calling for planned vaginal delivery under the 
following conditions: (1) estimated fetal weight approx- 
imating 2,000 to 3,500 grams, (2) adequate pelvic ca- 
pacity and configuration as determined, (3) frank 
breech configuration by clinical and x-ray pelvimetry, 
(4) nonextended fetal head of average sonographic 
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size, (5) intact fetal membranes at the onset of labor, 
and (6) normal labor progress, free of fetal distress 
manifestation. 

Cesarean section is carried out for most other situ- 
ations, including the very small premature infant. This 
latter policy particularly is in the best interests of 
neonatal (postdelivery) management. However, we still 
emphasize individualization and careful evaluation of 
each case before the knee-jerk cesarean section reac- 
tion sets in. 

I emphasize individualization in particular relation- 
shio to the present paper, since that study, by design, 
does not take into consideration any differences in as- 
sessing the management of multiparous vs. primipar- 
ous patients with breech presentations or presentation 
by breech of one or both fetuses in twin pregnancy. We 
feel these conditions also deserve specific consideration 
in clinical management. 

We cannot ignore a fivefold increase in maternal 
morbidity incidence as a result of cesarean section utili- 
zation, as reported in the present paper. 

Under the above policy our cesarean incidence in a 
community hospital with approximately 2,000 de- 
liveries per year has been 31, 34, and 3396 in the last 
few years. 

Finally, it appears paradoxical that we are now re- 
turning to the day of the general practitioner of 
obstetrics in whose hands a cesarean section was often 
the safest procedure for both mother and child rather 
than having him perforni other than uncomplicated 
spontaneous or low-forceps vaginal deliveries. 

It has also been observed that often the supertrained, 
mechanical fetal medicine fellow is even less equipped 
to manage breech presentation other than by cesarean 
section. 

Dr. Taylor has given some guidelines for following 
assessment of this complex issue. 

DR. JOHN T. QUEENAN, Louisville, Kentucky. Cesar- 
ean section is an excellent therapeutic modality, but 
recently people from outside our specialty and people 
from within our specialty have made major criticisms of 
the cesarean section rate in the last decade. 

I think this paper is an excellent approach from the 
standpoint that it talks about which criteria we should 
use to perform a vaginal delivery. i 

I am somewhat concerned about whether there is 
bias from the standpoint that we are talking about es- 
timated fetal weight in a retrospective study and 
whether the therapeutic decision would have been dif- 
ferent if it had been a prospective study. 

Furthermore, I was wondering if Dr. Taylor could 
tell us about the multiparous vs. the primiparous prob- 
lem in this study because I believe this is a newer con- 
cept, and many people think that cesarean sections 
should be restricted to primary breeches specifically. I 
think the data did have some excellent material. 

DR. ROBERT C. GOODLIN, Omaha, Nebraska. In 


Sacramento a fair number of breech deliveries afe still 
~e 
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done, and I wonder in Colorado do they tell the moth- 
ers what they are going to have, or let them have some- 
thing to sign? 

I was confused why the authors ommended that 
x-ray pelvimetry would be advantageous. Do they have 
data that is of some use, or is it because it is done with 
most women who have cesarean sections? 

I wonder what type of cesarean section they attempt 
in the 30 week breech? Do they always attempt a lower 
segment, or do they just sometimes go ahead with a 
clock section? 

Dr. Roy M. PITKIN, Iowa City, Iowa. I do not imag- 
ine there is any more traditionally controversial area 
in obstetrics than breech delivery, as evidenced by the 
number of people who want to discuss this pre- 
sentation. 

I am uncertain whether this is a prospective or retro- 
spective study that we are discussing. One discussant 
called it prospective, the other retrospective. That 
question aside, management was certainly not ran- 
domized, and definitive answers to questions of man- 
agement can be arrived at only by randomized studies; 
that is, where intervention or treatment is applied ran- 
domly. Now, whether such a study should be done— 
morally—and whether it can be done logistically are 
very real questions. But let us keep in mind that factors 
other than those evidenced on review of charts can— 
and quite likely did—influence management. 

A second comment relates to the matter of the ex- 
tension of the fetal head. Dr. Taylor uses the unex- 
tended fetal head as a criterion for vaginal delivery. All 
of the evidence that I am aware of relating to cervical 
cord injury with extension of the head relates to frank 
hyperextension! (i.e., 90 degrees or more of deflexion) 
and lesser degrees of extension do not seem to have 
outcomes with vaginal delivery different from situ- 
ations with total flexion. 

My question regards intrapartum management at 
the University of Colorado with particular reference to 
three aspects that have recently been claimed to im- 
prove outcome with vaginal delivery: (1) the type of 
anesthesia, specifically conduction anesthesia, (2) the 
use of modern methods of intrapartum fetal monitor- 
ing by electronic and biochemical means, and (3) the 
use of forceps for delivery of the aftercoming head. 
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DR. MORTIMER ROSEN, Cleveland, Ohio. I would like 
to compliment Dr. Taylor for having the temerity to 
present a subject which, no matter what position you 
take, will be attacked— from either side. 

At Cleveland Metropolitan General Hospital we still 
continue to deliver some of our patients vaginally. In 
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breech presentations, we make that decision at the end 
of the pregnancy and, indeed, we involve the mothers 
in the decision. In a recent specific case at 26 weeks’ 
gestation, when we were uncertain of viability, since it 
was impossible to make a good “gestimate” of fetal age 
and survival, we discussed this with the mother. She 
responded: “Well, if you cannot guarantee that I am 
going to have a baby that will survive, let the baby be 
delivered vaginally." The baby, a footling breech in- 
fant, was delivered vaginally, did go to intensive care, 
and did survive. Thus, even involving the family in the 
decision-making process is not always a clear answer. 

I have a question, part of which was asked, and a 
suggestion. The question is, cari you prospectively 
make a guess about fetal weight with any accuracy? 

And finally, I do have a clinical suggestion. Today 
real-time ultrasonography is present and used in the 
labor and delivery room suite. On our service, in 
breech presentations, we do analyze the biparietal di- 
ameter as another method of attempting to get us an 
approximate fetal age and most importantly fetal size, 
A fetal biparietal diameter indicating a large baby will 
be considered as an indication for cesarean section. 

DR. KAMRAN S. MOGHISSI, Detroit, Michigan. There 
is some suggestion that in addition to perinatal death 
and morbidity in breech infants delivered vaginally as 
opposed to abdominally, there may be late mental or 
motor deficiencies in these infants. 

Did Dr. Taylor follow these children to see the out- 
come of those delivered abdominally as compared to 
those delivered vaginally? 

Dr. ROBERT H. BARTER, Washington, D. C. In my 
discussion of this paper with Dr. Taylor before ihe 
meeting, he mentioned that he did not think that x-ray 
pelvimetry was any longer necessary, which I would 
have to wonder about, when one of the important con- 
siderations is the weight of the baby, or the estimated 
weight of the baby. 

I think that I can sum this up by saying that many 
years ago the late Dr. Seward Wills gave a paper at the 
Southern Medical Association, the title of which was 
“Cesarean sections which should have been." He had 135 
patients in whom there had been poor results and he 
showed why à cesarean should have been done. Among 
those with poor results were women who had exces- 
sively overweight babies. He stated that most of the 
patients should obviously have been delivered by cesar- 
ean section. . 

After he had given his paper, one of the younger 
men in the audience arose to say that he did not think 
that this conclusion was valid, and that he had no trou- 
ble in estimating the weight of the baby prior to its 
delivery. 

The late Dr. Louis Douglas, who was then Professor 
at the University of Maryland, discussed the paper and 
said just this and sat down: "In my 35 or 40 years of 
doing obstetrics I have never missed the weight of a 
baby by more than three pounds," which ended any 
further discussion of that point. í 
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As long as we cannot estimate the weight of the baby 
accurately, I would have to wonder in looking at Dr. 
Taylor’s statistics if they really can pick out the babies 
between 1,500 and 2,500 grams or, as Dr. Rosen asked, 
where are the figures derived from, and when were 
these decisions made? 

I still think there is a tremendous difference between 
the patient who is a multipara and the primigravida. I 
think certainly, in the individualized patient, namely, 
the multiparous patient with a proved pelvis—proved 
not by x-ray, but by having had a 7 or 8 pound baby, 
that she can still be safely delivered vaginally. This gets 
back to something which no one discusses any more, 
and that is, “the art of obstetrics.” 

Dr. TAYLOR (Closing). The discussants posed some 
questions which I cannot answer. 

Low-birth-weight infants often are delivered before 
the position of the breech is recognized. The first 
knowledge of the breech is when the breech appears. 

X-ray pelvimetry was not helpful to us in choosing 
patients for vaginal delivery. If all term breech infants 
are delivered by cesarean section, x-ray pelvimetry is 
not necessary. If certain cases of term breech are se- 
lected for vaginal delivery, x-ray pelvimetry should be 
done unless the patient is a multipara with a history of 
infants being born of 3,500 grams weight or more. 

The best we could do in a well-controlled service to 
prevent neonatal morbidity and death from vaginal 
term delivery, even after careful selection of cases, was 
to be right 93% of the time. In 7% of cases the results 
were regrettable and could have been avoided in our 
judgment had cesarean section been chosen instead of 
vaginal delivery of term infants. This is the reason ce- 
sarean section should be selected for most term 
breeches. 

We are as concerned about the multiparous patient 
with a term breech position as with the primipara with 
a breech at term. 

A prospective study would be very difficult to con- 
duct and follow. Many patients are delivered spon- 
taneously before breech position is recognized. 

I do not believe, as Dr. Russell has suggested, that 
election of cesarean delivery for a term breech fetus is a 
step away from being a specialist and a step toward 
being a generalist. There are many areas of operative 
obstetrics, involving traumatic results for the fetus, that 
obstetricians once held to be the hallmark of a well- 
trained obstetrician. Examples are high-forceps opera- 
tions, internal version operation, and midforceps pro- 
cedures. [tis not lack of skill by the obstetrician that has 
changed practice. It is the increasing safety of cesarean 
section and the high perinatal morbidity and mortality 
rates known to be associated with the difficult vaginal 
operative procedures. 

The extended fetal head is a rare finding in a breech 
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position. I agree that extreme extension of the fetal 
head is a serious prognostic sign and that such a fetus 
should be delivered abdominally. 

The anesthesia used for vaginal delivery in our in- 
stitution is local anesthesia when the fetus is in breech 
position. Forceps (Piper) were infrequently used for 
delivery of the aftercoming head. It was not often nec- 
essary. 

Fetal weight is always difficult to estimate. If all term 
infants in breech position are delivered by section that 
estimate is no longer important. Ultrasonic studies of 
biparietal diameters have been performed but were not 
often helpful in making a decision of vaginal vs. ab- 
dominal delivery. We have data on many of the infants 
up to 2 years of age. Many others have not been seen 
since discharge. 

This study has helped us most in the recognition that 
the premature infant, 32 to 37 weeks’ gestation, prob- 
ably can be delivered vaginally with as great safety as 
with cesarean section. 

During the first 5 years of the study, little electronic 
monitoring was performed. During the last 2 years it 
was often used. 

When a child with a neurologic injury, or asphyxia, is 
born at term by breech vaginal delivery the obstetrician 
asks himself, "Would cesarean delivery have been a bet- 
ter choice"? 

Dr. Goodlin asked about types of incision used for 
cesarean section delivery of very small premature in- 
fants. A low cervical vertical incision is best, I believe. 

Dr. Seitchik has questioned our deletion of fetuses 
and infants with serious congenital anomalies from our 
report. The reason we did so was to discover if possible, 
what the intrinsic risk of an otherwise normal infant 
was with vaginal breech delivery as compared to cesar- 
ean section. ` 

A second criticism offered is that some infants of low 
birth weight were delivered vaginally despite a protocol 
to perform cesarean section. This is a valid criticism. It 
would have been better to provide prospective data in- 
stead of retrospective data. This was not possible. 

A third criticism concerns our analysis of cesarean 
section vs. vaginal delivery for fetuses under 1,500 
grams birth weight. Although we have not divided the 
data into the two periods of study, we do point out in 
the report that those small infants delivered by cesar- 
ean section were on the average 200 grams heavier 
than those delivered vaginally. This difference in 
weight could explain the better perinatal results among 
those delivered by cesarean section compared to those 
delivered vaginally. The discussant is correct. We really 
do not know if the premature infant weighing 1,500 
grams or less is better delivered vaginally or abdomi- 
nally. It will require a prospective randomized study to 
answer this question. 
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Differentiation and regulation of peripheral androgen 
metabolism in rats and rhesus monkeys 
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The sex-unique metabolic network for steroids is induced neonatally in male rats. The metabolic 
clearance rates (MCR) of dehydroepiandrosterone and testosterone are similar for both sexes of 
rats despite quantitatively significant sex differences in individual enzyme activities of adults; 


neonatally androgenized females had a 2- to 3-fold increase in MCR but cyproterone had no effect. 
The MCRy and MCRona of castrated adult male rhesus monkeys are the same as those of normal 
males; the MCRppa is 4-fold greater. Testosterone treatment suppressed the MCRona of the 
castrated groups but estradiol treatment did not. The sex-steroid binding protein (SBP) levels were 
lower in males than females, and these values were reduced by testosterone. Estrogen suppressed 
the higher SBP values of females. The sex-steroid milieu of adult rhesus monkeys regulates SBP 
binding capacity and the enzyme activities of skin measured in vitro. Prenatal testosterone does not 


exert a crucial role in presetting the peripheral metabolic network in rhesus monkeys. (AM. J. 


OBSTET. GYNECOL. 135:974, 1979.) 
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THE retention of fertility capacity by women exposed 
to androgens in amounts that masculinize the external 
genitals (congenital adrenal hyperplasia) or to estrogen 
(diethylstilbestrol, DES) in amounts that alter uterovag- 
inal differentiation’: * indicates another major discrep- 
ancy between current concepts of normal sex differen- 
tiation established with rodents? and those developed 
from studies of primates.*~® As with certain hermaph- 
roditic human females, androgenized rhesus females 
of Young and associates? and Resko retained normal 
gonadotrophin cyclicity and ovulatory function despite 
androgenization of sexual behavior and the external 
genitals; fertility capacity was not tested prior to castra- 
tion in young adulthood.*: ® 9 

We sought to determine whether the metabolic net- 
work responsible for the peripheral metabolism of the 
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Table I. Liver and skin metabolism by rats 
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Subjects TLC Peak 1* Peak II t Peak III t Total 
A, DHA-liver 
Males (5) 1.34 + 0.55§ 0.50 + 0,11 1.54 + 0.31 3.38 + 0.89 
Females (6) 0.82 + 0.07 C.21 + 0.03 0.36 + 0.07 1.86 + 0.19** 
Androgenized males| (6) 2.06 + 0.45 0.72 + 0.23 2.16 + 0.65 4.93 + 1.03** 
Androgenized females|| (6) 1.08 + 0.46 0.20 + 0.05 0.23 + 0.06 1.51 + 0.55** 
“Anti-androgenized” males{ (6) 2.94 + 1.43 0.77 + 0.32 1.84 + 0.39 5.55 + 1.83** 
"Anti-androgenized" females (4) 1.10 + 0.28 (.28 + 0.06 0.16 + 0.01 1.53 + 0.30** 
Liver Abdominal skin 





Subjects 


B. Testosterone 


Males (6) 5.53 + 0.968 
Females (6) 26.14  4.76** 
Androgenized males|| (6) 1.71 + 0.52 ** 


Androgenized females|| (6) 
Anti-androgenized males{ (6) 
Anti-androgenized females (4) 


7.45 + 2.74 
22.0 + 4.05 


*Peak I: 7a-OH-DHA, 78-OH-DHA, A?-triol. 

Peak II: 7-keto-DHA. 

Peak III: 16a-OH-DHA, 16-Keto-A*-diol. 

$Mean + 1 SD nmoles min"! mg. 

|] mg testosterone proprionate administered SQ on day 1. 


18.38 + 3.89** 


40.54 + 7.48 27.81 + 6.00 
49,58 + 22.95 14.86 + 1.83** 
36.85 + 11.48 75.29 + 19.59** 


24.79 + 2.95** 
58.42 + 4.23*** 
31.51 € 4.27** 


12.58 + 2.66** 
7.48 + 0.71** 
6.42 + L.01** 


{0.2 mg cyproterone acetate administered SQ on days 1 to 5; 0.4 mg on days 6 to 8, 0.8 mg on days 9 and 10. 
**Significantly different from sex or treatment comparison at p x (1.02. 


Cy steroids dehydroepiandrosterone and testosterone 
normally induced during the "critical perinatal period" 
of sex differentiation of male rodents'*^? was similarly 
imprinted in male rhesus monkeys, and in females an- 
drogenized by testosterone proprionate administered 
prenatally.” ° 


Methods and procedures 


Sprague-Dawley rats of either sex were androgen- 
ized by subcutaneous (SQ) administration of 1 mg tes- 
tosterone proprionate (TP) on day 1 of life; "antian- 
drogenized" rats were prepared by daily SQ treatment 
with increasing doses (0.2 to 0.8 mg) of cyproterone 
acetate (CA) during the first ten days of life. At 105 
days of age, normal and treated rats were restrained 
under temporary ether anesthesia for insertion of 
canulae into a femoral vein and a carotid artery for 
administration of radioactive steroids and for sampling 
blood. After the animals were allowed to awaken, an 
initial bolus of either *C-DHA or *H-testosterone was 
infused into the femoral vein and a constant infusion 
was continued.'* !5 Blood withdrawn after a steady 
state prevailed at 90, 105, and 120 minutes was cen- 
trifuged and the plasma frozen for subsequent analysis. 
After exsanguination, appropriate tissues were excised 
for in vitro studies. 

Normal rhesus monkey tissues (skin, liver, brain) 
from seven normal animals weighing 3.5 to 5.5 kg were 


obtained from a tissue bank at the University of Wash- 
ington Regional Primate Center. Sex-steroid binding 
protein (SBP) determinations were made with serum 
obtained from 10 normal adult males and 10 nor- 
mal adult females at the Oregon Regional Primate Re- 
search Center. For the physiologic studies, three 
groups (six animals per group) of castrated adult 
rhesus monkeys including males, females, and préna- 
tally androgenized females, all more than four years 
since castration in young adulthood, were restrained 
for each study without sedation for excision of abdom- 
inal and genital skin under local anesthesia. No less 
than two days later, they were restrained again and 
canulae inserted bilaterally into saphenous veins for 
infusion of "C-DHA and ?H-testosterone. A priming 
dose (2095 of the total) was then infused as a bolus 
fcllowed in 15 minutes by a constant infusion for two 
hours. Blood was withdrawn for analysis at 60, 90, and 
120 minutes thereafter when a steady state prevailed at 
60 minutes. Plasma was frozen for subsequent radioac- 
tivity analysis. The estrogen or androgen treatment 
regimen utilized Silastic tubing filled with crystalline 
steroid in amounts that maintained blood levels of in- 
tzct animals for several weeks. The pellets were intro- 
duced subcutaneously.'* Plasma samples were obtained 
initially for radioimmunoassay of estradiol, testoster- 
one (T), filter assay of SBP, and cortisol binding globu- 
lin. DHA was measured by Endocrine Sciences, 


me 


976 Heinrichs et al. 


Table II. Liver and brain metabolism by rhesus 


monkeys 
A, DHA-liver Females (3) 
A®-diol 0.12 + 0.04* 0.08 + 0.01 
16a-OH-DHA 0.26 + 0.04 0.27 + 0.04 
16-Keto-A*-diol 0.12 + 0.05 0.09 + 0.02 
A*-triol 0.05 + 0.01 0.03 + 0.01 
7a-OH-DHA 0.22 + 0.10 0.26 + 0.03 
7B-OH-DHA 0.79 + 0.23 0.75 + 0.08 
7 keto-DHA 0.90 + 0.20 1.05 + 0.23 
B. Progesterone-brain Females 
]. Pituitary gland 
5a-DHP 18.9 + 2.01 15.1 x 7.2 
20a-DHP 22.5 + 4.4 22.7 + 5.4 
2. Hypothalamus 
5a-DPH 6.1 + 1.4 742% 11 
20a-DHP 27.3 + 8.6 85.7 + 11.1 
3. Cortex 
5a-DHP 5.4 € 1.9 7.3 € 137 
20a-OH-P 62.8 + 8.9 65.1 + 9.7 


*nmoles min! mg^! + 15.D. 
Tpmoles min^! mg™! x 1.5 D. 


Table III. Skin metabolism by rhesus monkeys 


Testosterone-abdominal skin A*-dione 
Males (4) n 6+23* — 89.02 39.0* 
Females (3) 0.6 + 2.8 78.5 + 15.0 
Castrated males (6) 103 x 5.7 52.4 € 27.3 . 
Castrated females (6) 7.0 + 2.6 35.7 + 10.1 
Castrated prenatally 8.1+ 1.8 41.5+ 9.8 


androgenized females (6) 


*pmoles mg^!15 min™!; X + SD. 


Tarzana, California. Ether extracts of the timed serum 
samples were purified by chromatography (TLC) and 
the radioactivity corresponding to T and DHA was 
eluted and counted by liquid scintillation spectrometry 
(efficiency was 33% for "H and 64% for C) to 95 per- 
cent confidence limits. Radiochemical homogeneity was 
established by recrystallization studies. 

For the in vitro studies, tissue was thawed and ho- 
mogenized for preparation of hepatic microsomes?! 
or cell-free homogenates of abdominal skin? and 
brain.?* *4 Duplicate or triplicate incubation flasks were 
prepared. Incubation conditions (protein substrate 
ratio, time, co-factor) were rigorously standardized for 
each tissue. Protein content” was the basis for expres- 
sion of the specific activity of enzymes metabolizing the 
various substrates (!!C-DHA, SA 58.8 Ci/mMole; 4C- 
testosterone, SA 57.5 Ci/mMole; *C-progesterone, SA 
57.8 Ci/mmole) to their respective major products. 
These were purified in two different TLC systems and 
proved by recrystallization studies. The rates (mole 
min" img"!protein are uncorrected for analytic losses. 
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Results 

Tissue studies. 

Rats. The total hepatic metabolism of DHA to seven 
previously identified products” was greater (p < 0.001) 
in males (3.38 + 0.89 nmoles min^!mg^!) than in fe- 
males (1.36 + 0.19) (Table I). Males treated neonatally 
with either testosterone propionate (TP) or cyprot- 
erone acetate (CA) had higher rates (p « 0.02) of DHA 
metabolism than normal males but those of females 
were unchanged by the treatments. Similarly, the he- 
patic 5a-reduction of testosterone, normally lower in 
adult males (5.53 + 0.96) than in females (26.14 + 
4.76) was suppressed further in males by TP (1.71 + 
0.52) but not by CA. The TP-treated females had sig- 
nificantly lower levels (18.38 + 3.89) of 5a-reduction 
than normal animals, confirming an androgen-induced 
suppression by neonatal TP on this enzyme activity. 
The metabolism of testosterone bv skin to 5a-andro- 
stanedione (actions of 5a-reductase and 176-hydroxy- 
steroid dehydrogenase) was less in normal females than 
in males, and neonatal TP treatment stimulated three- 
fold the skin metabolism of males but did not affect the 
females. The product 5a-DHT was suppressed in fe- 
males by neonatal TP resulting in a reduced combined 
5a-reduction of female skin (5a-DHT and 5a-andro- 
stanedione). Neonatal CA suppressed the amounts of 
5a-androstanedione produced in both sexes. These 
data from liver and skin metabolism of DHA or testos- 
terone indicate that hepatic enzyme activities, primarily 
most evident with various hydroxylase or with 5a-re- 
duction, are permanently altered by androgenization 
in the critical period of sexual differentiation of male 
rats. 

Monkeys. The metabolism of DHA by liver, of proges- 
terone by brain and pituitary gland, or testosterone by 
skin to various oxidoreduction products occurs at simi- 
lar rates in each of these tissues from males and females 
(Table II). Skin obtained from the castrated animals 
yielded rates similar to those of intact animals, both sets 
expressing no sex difference; prenatally androgenized 
females had similar rates as normally differentiated 
animals (Tables II and III). Tissue enzyme activities 
were therefore not useful in monkeys as metabolic 
markers for sex differentiation. 

Sex steroid binding protein (SBP). Serum from 
adult rats contains no measurable high-affinity testos- 
terone binding protein. To study the hypothesis that a 
sex-related difference in serum concentrations of SBP 
may prove to be a reliable and easily accessible measure 
of prenatal sex differentiation in this species, 8-globu- 
lin was quantitated in serum obtained from 10 adult 
male and 10 adult female monkeys. SBP was a particu- 
larly promising serum moiety to measure because its 


Volume 135 


‘ee Peripheral androgen metabolism 977 
Number 


Table IV. SBP and CBG binding capacities and sex steroids in intact and castrated rhesus monkeys 


Males (10) 3.52 + 0.57 NA NA NA 
Females (10) 6.37 + 1.87% NA NA NA 
Males (4) 3.61 + 0.50 26.0 + 9.0 6.0 + 3.7t 12-7 
Castrated males (6) 3.95 + 1.15 22.8 + 3.9 0.8 x 0.1 23 x4 
Castrated females (7) 5.85 + 0.404 27,8 + 1.8 0.5 x 0.1 26 x3 
Castrated androgenized females (6) 4.88 + 0.46 25.8 + 2.3 0.4 € 0.1 23 x2 





NA = Not available. 

*ug DHT bound/dl, X + SD. 

tig Corticosterone bound/dl. 

Significantly higher p = 0.02 than contrasting group. 


Table V. SBP and CBG binding capacities and sex steroids in castrated rhesus monkeys treated with testosterone 
or estradiol pellets 


A. Testosterone 
Castrated males (6) 2.02 + 0.33 4.94 NA 
Castrated females (6) 2.81 + 0.811 5.12 NA 
Castrated androgenized females (6) 2.64 + 0.49T 5.93 NA 
B. Estradiol 
Castrated males (6) 4.46 + 0.53 0.26 + 0.01 83 + 25 
Castrated females (6) 4.54 + 0.27 0.38 + 0.2 97 + 17 
Castrated androgenized females (6) 4.65 + 0.27 0.39 + 0.1 77 X 24 


NA = Not available. 
*ug DHT bound/dl, X + SD. 
fSignificantly different from contrasting group, p = 0.05. 


concentrations are known to be lower in men than in 
women, and masculinized adult females have inter- 
mediate values.” Furthermore, an inverse relationship 
has been observed in humans and other species” be- 
tween SBP concentrations and the metabolic clearance 
rate of testosterone.? The values (ug DHT bound 
per dl plasma, X + S.D.) were significantly lower 
(p < 0.001) in normal male rhesus monkeys (3.52 + 
0.57) than in females (6.37 + 1.87). These data sug- 
gested that SBP may be a useful measure of sex differ- 
entiation in rhesus monkeys (Table IV). 

Sex differences in adulthood of any species could be 
solely dependent upon postpubertal hormone status. 
Measurement of SBP in castrated adult monkeys that 
had differentiated and developed normally or in fe- 
males that had differentiated and developed in a pre- 
natal excess-androgen environment indicates that cas- 
traced males retain lower levels thari castrated females 
(p < 0.02), and the castrated prenatally androgenized 
females had intermediate values (Table IV). This sex 
difference was maintained years after castration when 
circulating levels of testosterone and estradiol were not 
significantly different among the castrated groups. 
Serum cortisol-binding globulin (CBG) was not differ- 
ent between the sexes indicating that SBP appeared to 


Table VI. MCRy and MCRpy, in Sprague-Dawley 
rats (105 days) 


Subjects MCRpua* 
Males (5) 6.6 + 1.7 9,7 + 447 
Androgenized males (6) 9342.7 154+ 4.6T 
“Anti-androgenized” males (6) 6.6 + 1.2 13.5 + 4.6 
Females (6) 7.51.6 1253.8 
Androgenized females (6) 22.9 +78} 32.3 + 10.0 
“Anti-androgenized” females (4) 7.5 € 0.7 12.9 * 1.8 


*Mean + SD, l/day/100 gm; mean weight of males, 453 
gm; of females, 293 gm. : 


*p « 0.02. 
ip < 0.005. 


reflect a specific effect of sex differentiation, possibly 
occurring during the prenatal period. 

. Another consideration, however, was that the peri- 
pübertal hormone milieu, rather than the prenatal 
hormone levels, had permanently set the SBP levels 
found in adulthood. In the absence of the ideal ex- 
perimental set of peripubertal rhesus monkeys, an an- 
swer was sought indirectly through experiments that 
restored normal circulation of testosterone or estradiol 
in the castrated animals for several weeks after which 
the binding protein levels were measured (Table V). 
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Table VII. MCR, and MCRona (1/day/kg) in normal rhesus males and castrated males, females, and prenatally 
androgenized females tr eated with testosterone or estradiol pellets 


Subjects Estradiol 
MCR, 
Normal males (4) 8.2 + 0.4 NA NA 
Castrated males (4) 7.] x 1.8 5.9 x 1.8 4.9 € 1.5 
Castrated females (4) 5.9 1.6 4.3 x 1.2 5.1 x LI 
Castrated prenatally 7.4 X 1.6 5.4 x 13 6.1 x 1.5 
androgenized females (4) 
MChHyyua t 
Normal males (4) 25.0 + 3.9 . NA NA 
Castrated males (4) 35.9 + 11.6 12.9 + 5.8* 29.4 + 5.0 
Castrated females (4) 29.4 + 4.3 12.0 + 5.1* 30.9 + 4.7 
Castrated prenatally 39.4 + 6.2 16.7 + 9.1* 34.1 € 6.4 


androgenized females (4) 


NA = Not available. 
*Significantly less than castrate or estrogen treatment conditions. 


Table VIII. PR; and PRpna d in normal rhesus males and castrated males, females, and prend androgenized . 
females treated with testosterone and estradiol 





» Estradiol 


Subjects 
PR» 
Normal males (4) | 1,082 + 932 NA NA 
Castrated males (4) 25.5 + 8.1 297.4* 11.0 + 6:5 
Castrated females (4) 27.5 + 5.5 222.9* 17.6 + 12.5 
Castrated prenatally androgenized females (4) 30.7 + 8.4 264.2* 31.1 x 30.4 
PRpna 
Normal males (4) 2.7 + 1.0 NA NA 
Castrated males (4) 5.7 + 1.5* NA 2.7 + 0.8* 
Castrated females (4) 5.8 + 1.7* NA 3.8 + 0.3* 
Castrated prenatally androgenized females (4) 7.4 + 2.5% NA 4.1 € 1.0* 


NA = Not available. 
*Significantly different from control p = 0.02. 


Testosterone treatment for four weeks reduced the 
SBP levels in all groups, but higher levels were still 
found in females and androgenized females than in 
males; both groups of females had similar levels. These 
data suggest that circulating testosterone does not re- 
duce the SBP binding capacity of either normal or 
androgenized females to levels achieved by treatment 
of the males. Nevertheless, a modulating effect is 
observed. 

Estradiol treatment elevated the SBP levels of the 
male and androgenized female monkeys, but the mean 
level of the females was slightly less than during the 
castration condition. The net effect of estradiol treat- 
ment was to erase the sex difference. In contrast, com- 
parison of the SBP levels of males treated with testos- 
terone and females treated with estradiol indicates that 
the normal sex difference was re-established by post- 
pubertal hormone treatment, but the SBP levels were 
only similar during hormone replacement to those ob- 
tained without gonadal hormone production (castra- 


oe 


tion) (Table V). These data are interpreted to mean 
that the prenatal androgen milieu is a major, but not 
the singular, determinant of the SBP levels of adult- 
hood in this species and that circulating gonadal hor- 
mones probably modulate SBP levels postpubertally. 


Metabolic clearance rate of 
testosterone (MCR). 


Rats. The MCR, is similar in male and female rats 
(6.6 £1.7 versus 7.5 + 1.6 I/day/100g, respectively) 
(Table VI). Likewise, MCRoua is not significantly dif- 
ferent, 9.7 + 1.7 in males and 12.5 + 3.8 in females at 
105 days of age. A remarkable increase in T and DHA 
clearance rates was measured in androgenized females, 
and lesser increases in MCRpya were found in an- 
drogenized males. Cyproterone acetate as the "antian- 
drogen" given neonatally did not alter the clearance 
rates of rats. 

Monkeys. We developed a double-labeled technique 
for MCRr and MCRpna which yielded, respectively, a 
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Table IX. Metabolism of testosterone by abdominal and genital skin of normal, neonatally androgenized, or 
“antiandrogenized” rats 









Abdominal shin Genital skin 








_ Subjects A*-dione* A3-dione 
Males (6) 40.5 + 7.5 209.8 + 28.2 30.5 + 4.4 151.8 + 10.7 
Females (6) 44.6 + 13.4 166.1 + 6.7 121.8 + 43.0 237.6 + 41.9 
Androgenized males 6) 36.9 + 11.5 139.6 + 15.8 26.4 + 5.4 130.3 + 13.0 
Androgenized females. (6) 24.8 + 3.0 194.8 + 6.4 44.8 + 9.9 124.7 + 8.9 
“Antiandrogenized” males (6) 58.4 + 4.2 27.8 x 2.7 70.2 + 13.6 46.4 + 7:7 
“Antiandrogenized” females (6) 31.543 27.4 + 1.7 57.8 x 7.0 





*pmoles mg prot™ 15 min™}. 


614 + 12.8 


Table X. Metabolism of testosterone by abdominal and genital skin of castrated testosterone- and 


estradiol-treated rhesus monkeys 











Abdominal skin 








Genital skin. 








Subjects 


Unireated 
Castrated males (6) . 10. 
Castrated females (6) 

Castrated prenatally andr ogenized females (6) 

Testosterone treatment 
Castrated males (6) 

Castrated females (6) 
Castrated prenatally androgenized females (6) 

Estrogen treatment 
Castrated males (6) 14. 
Castrated females (6) . 9. 
Castrated prenatally androgenized females (6) 12. 


*pmoles mg prot^' 15 min^*. 


596 and 1796 váriation from the mean values of four 
intact male animals; the X MCR was 8.2 + 0.4 and 
that for DHA was 25.0 + 3.9 (Table VII). 

The rate óf clearance of both androgens tended to be 


. higher in castrated animals than after either hormone 


treatment, but only the MCRpya after testosterone 
treatment was significantly different from the castrated 
state. This result is surprising since this regimen greatly 
reduced the SBP binding capacity, a response that 
should have increased the clearance rates of testoster- 
one which binds with high affinity, No sex differences 
in MCR were observed in either the castrate or treat- 
ment conditions, although - estradiol treatment pro- 
duced higher mean clearance rates in both female 
groups for both T and DHA than did testosterone 
treatrhent. However, these changes are not statistically 
significant. 

Production rates (PR) of testosterone and DHA. 
The small "production rates" of testosterone of cas- 
trated monkeys were increased 9 to 10-fold by testos- 
terone treatment, but the rate achieved by testosterone 
administratioti was only one fourth that of intact ani- 
thals (Table VIII); the plasma levels were similar. The 








A*-dione 


52.4 + 97.8 6.0 0.8 48.9 x 7.2 
35.7 + 10.1 69311 66.6 + 8.4 
41.5 + 9.8 7.9 X 1.0 53.9 + 5.6 
| 759 € 13.7 31.8 + 5.6 178.2 + 44.5 
199.7 + 14.6 39.6 + 7.9 149.5 + 13.3 
9 165.7 + 23.0 49.7 + 10.1 195.7 + 27.0 
76.9 + 27.8 11.0 + 2.0 51.2 + 20.1 
15.0 + 20.6 12.4 + 8.6 67.6 3: 47.5 
64.5 + 19.7 114 + 3.8 46.5 + 19.7 


explanation for the apparent discrepancy is the low- 
ered mietabolic clearance rates in testosterone-treated 
animals (Table VII). 

Of significant interest are the higher PRoxa values of 
all castrated groups in comparison to normal males. 
These data suggest hyperactivity of the adrenal glands 
after gonadectomy. Plasma levels of T are proportional 
in castrated males to the plasma levels and PR of DHA 
(Fig. 1). The reduction of PRpya on estradiol treatment 
was uniform in all groups, possibly reflecting negative 
feedback by estradiol on the pituitáry-adrenal axis. Un- 
fortunately, plasma DHA values were not obtained on' 
the testosterone-treated animals. 

Skin metabolism of testosterone. To be able to 
evaluate a direct target-tissue response of both animal 
models in relation to the metabolic clearance of T, we 
measured the activity in skin of two major enzymes that 
transform testosterone, the 5a-reductase (to DHT) and 
the 17B-hydroxysteroid dehydrogenase (to A*-dione). 
Data in Table IX indicate that abdominal skin prep- 
arations from male rats convert T to androstenédione 
(A*-dione) at a greater rate than in females but the 
greatest sex differences are observed in genital skin in 
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Fig. 1. 4: Plasma DHA and testosterone concentrations in 
castrate (e) and (o) adult male rhesus monkeys. B: Production 
rates of DHA and testosterone in the same animals. 


which the 5a-reductase and 178-HSD are much more 
active in females than in males: Neonatal androgeniza- 
tion of females promotes enzyme activities toward 
those of normal androgen-treated males. The 5a-re- 
duction of T is higher in CA-treated males which’ were 
feminized grossly on inspection. Thus, the skin en- 
zymology is consistent with the normal neonatal an- 
drogenization of males of the rat species. 

In contrast to rats described earlier, the abdominal 
‘and genital skin of the three groups of castrated ani- 
mals have no sex differences. Of particular note is the 
stimulation of enzyme activity in skin by the testosterone 
treatment; only small changes were observed after es- 
trogen therapy. We note that the abdominal skin of the 
females and androgenized females responded sig- 


nificantly to testosterone while that of males remained, 


unchanged. Only scrotal skin of males responded to 
testosterone (Table X). 


Comment 


This study was designed to exploit species differ- 
ences in endocrine metabolic regulation in an attempt 
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to understand the factors that induce and control the 
unique metabolism of steroid hormones by adult males 
and females. Rodents are-the major mammalian species 
from which most basic principles of sex differentiation 
have been learned. This model predicts a basic female 
pattern of differentiation of the neuroendocrine sys- 
tem, including mating behavior and the peripheral me- 
tabolism (target tissues), all of which are modified: in 
males during a critical period of development by the 
action of testicular androgens. The physiologic func- 
tion of the sometimes large sex differences in periph- 
eral metabolism of rats has no satisfactory explanation. 
Why male rat liver is characterized by steroid hy- 
droxylations and females by oxidoreductions, e.g., tes- 
tosterone to DHT, remains obscure. 

The present study does not unravel this mystery but 
does appear to demonstrate that the rates of cleararice 
of testosterone and possibly of dehydroepiandros- 
terone are similar in both sexes of rats. One could éon- 
clude that the qualitatively unique metabolic differ- 
ences of rat tissues maintain the appropriate androgen 
milieu, whereas quantitative differences in hormone 
metabolic clearance rates seem to, be the mechanism 
utilized by humans, and probably by rhesus monkeys, 
for regulating the milieu interieur. Of particular interest 
in our rat study is the great increase in the metabolic 
clearance rate of both DHA and T by neonatally an- 
drogenized females. This unexpected result does not 
correspond with the neonatal masculinization effect of 
testosterone on individual hepatic enzymes of females; 
metabolism in vitro was decreased rather than in- 
creased. The reciprocal experiment, “antiandrogen- 
ization” of neonatal males, is not illuminating since the 


“clearance rates are similar to those of normal animals. 


The MCR values obtained for normal rats are consid- 
erably less than those reported?" following the single 
injection of radioactive steroid. 

Direct measurements of the quantitatively major en- 
zymes for testosterone in liver and skin, two major 
target tissues of theoretical importance in metabolic 
clearance, do not clarify the situation. These enzyme 
capacities of androgenized females are not greater than 
those of normal males despite the twofold greater 
clearance rate óf the androgenized females. Also, the 
clearance rates of "antiandrogenized" animals are the 
same às those of normal animals while the combined 
enzyme capacities are one half or less as great as in 
tissues: from normal animals. This reduced, transfor- 
mation was primarily for the 178-hydroxysteroid de- 
hydrogenase rather than for the 5o-reductase.?! These 
observations suggest that either skin and liver are not 
the major organ systems responsible for metabolic 
clearance or that other transformations or systems such. 
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as steroid conjugation or renal excretion are more im- 
portant in physiologic regulation than are hydroxyla- 
tion or oxidoreduction by liver and skin. 

The studies of rhesus monkeys disclose several inter- 
esting similarities and differences between subhuman 
primates and humans. Both have a comparable sex dif- 
ference in serum SBP and lack of sex differences in 
tissue enzyme capacities measured in vitro, but the 
rhesus species fails to respond to estrogen in phys- 
iologic amounts with increasing SBP-binding capacity. 
Also, the rhesus species fails to exhibit a sex difference 


' in metabolic clearance rates for DHA and T (insofar as 


respective hormone treatment of castrated animals 
mimics the normal situation). 

Three observations are paramount: sex differences 
in SEP persist in castrated animals with low concentra- 
tions of circulating hormones, and the PRpya of cas- 
trated animals exceeds that of normal: males. Also, 
MCRy and SBP are both suppressed by testosterone 
treatment. f 

The persistent six differences in SBP of castrated 
adults suggest that a prenatal sex-unique differentia- 
tion induces a permanent production rate of this regu- 
latory protein, If SBP represents an evolutionary ad- 
vance such that metabolic control was not limited to 
qualitative enzyme activities within target tissues but 
this hepatically synthesized protein was induced pre- 
natally and functioned extrinsically in the circulation; 
by determining clearance based upon free steroid con- 
centrations, one might conclude that the persistent sex 
difference was logical. Furthermore, the intermediate 


levels of SBP of the prenatally androgenized females 
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and between those of norma! males and females is con- 
sistent with prenatal induction of the protein. This 
concept is not supported, however, by the data ob- 
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changed together in a coordinated manner in contrast 
to the direction of change observed in the males. 

The increased PRpya of castrated animals is not so 
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nal weight.” Whether this effect is mediated by ACTH 
or by other factors in Rhesus species is uncertain. 
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SBP and MCRz, but the simultaneous enzyme capacity 
in abdominal skin was maximized by testosterone 
treatment. 
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Discussion 


DR.. CARLYLE CRENSHAW, JR., Durham, North Calp! 
lina. This study of differentiation and regulation of the 
peripheral androgen metabolism in rats and rhesus 
monkeys was designed to determine whether the 
neonatal androgen-dependent "metabolic imprinting" 
which results in increased androgen metabolism in the 
adult rat is also demonstrable in the rhesus mónkey— 


both males and prenatally androgenized females. As- | 


pects of androgen metabolism which were investigated 
were: (1) metabolism of steroids by liver, skin, brain, 
and: pituitary, (2).serum concentration of steroid-bind- 
ing protein (SBP), (3) metabolic clearance rates (MCR) 
of testosterone (T) and dehydroepiandrosterone 
(DHA), and (4) production rates (PR) of T and DHA. 

The results demonstrate that enzyme activities, par- 
ticularly 5o-reductase, are altered by androgenization 
during the critical period of secual differentiation in 
the rat. The same does not appear to be the case for the 
monkey and no sex difference was noted between 
normal adult monkeys. Questions relevant to these. 
findings are: (1) at what age was androgen given to the 
prenatally androgenized female monkeys, (2) does this 
age coincide with the critical period for hormonally 
dependent "metabolic imprinting," (3) is this period 
known in the rhesus monkey, and (4) what dose of 
androgen was given? 

Steroid-binding protein (SBP) concentrations appear 
to be modulated by steroids in adult monkeys suggest- 
ing that prenatal determinants of SBP levels are not the 

' primary regulators of this protein. Prenatal androgen 


treatment of the female monkey did not convert SBP . 


concentrations to those characteristic of the male, the 
second indication in this study that "early" androgen 
administration did not change SEE a specific 
metabolic marker. 

The MCR's of T and DHA were not increased in the 
castrated prenatally androgenized female monkeys as 
was the case in androgenized female rats. In the case of 
the rats, MCR's were increased to values vastly higher 
than those of intact males. Is this an indication that 
some important facet of steroid metabolism has been 
overlooked? No significant differences in MCR for 
DHA were noted between normal male versus female 
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monkeys. A decrease in the MCRona was produced by 
exogenous androgen. The manuscript is deficient in 
that the methodology for determining metabolic clear- 
ance rates was not described adequately. Neither is 
mention made of the method by which exogenous (pel- 
let) steroids were administered. How much hormone 
was given? When was it given in relation to implemen- 


. tation of the MCR studies? Could this timing have ar- 


tificially influenced the results? The discrepancy be- 
tween the MCR and SBP values was emphasized. Is 
SBP binding in this species of sufficient magnitude to 
allow one to hypothesize that this discrepancy is a seri- 
ous matter? 

The production rate of DHA was elevated sig- 
nificantly in castrated male and female monkeys but 
prenatal androgenization did not further change these 
values. Increased adrenal function was implicated as 
the likely cause for these results based upon increased 
adrenal weight and corticosterone levels in the rat fol- 
lowing castration. What is the comparable picture in 
the rat vis a vis PRpu4 and does androgenization 
influence this parameter? 

DR. RAYMOND VANDE WIELE, New York, New York. 
Dr. Heinrichs and his collaborators should be com- 
mended for an exhaustive study of a very complex 
problem. 

Their purpose was to use species differences in en- 
docrine regulation to study the factors that incite and . 
control the development of pathways of steroid me- 
tabolism in adult men and women. 

The problem is a difficult one and their approach 


' imagiiiative but fraught with a number of dangers. 


In studying the effects of steroids on fetal brain dif- 
ferentiation it is not possible, for instance, to compare 
the effect of testosterone as administered to the neo- 
nate to the effect of testosterone administered to the 
pregnant monkey. Indeed, the testosterone adminis- 
tered to the pregnant monkey has to pass through the 
placental barrier, and in this course it undergoes im- 
portant metabolic changes, including aromatization. 
"Therefore, these two experimental procedures are not 
identical and it should not be expected that the effects 
would be the same. 

Furthermore, in comparing the changes in the mon- 
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key and the human it is also important to note that the 
endocrine milieu of the pregnant monkey is quite dif- 
ferent from that of the human. The rhesus monkey 
secretes only small amounts of dehydroisoandrós- 
terore and its sulfate, and estriol, in contrast to the 
situation in women, is orily a minor pregnancy product. 

Firally, I am also worried by the term "anti-androg- 
enization" applied to the monkey treated with cypro- 
terone acetate. The term sounds barbaric. Also, 
granted cyproterone acetate has an anti-androgenic ef- 
fect, but this substance also has additional complex bio- 
logical activity including its well-known A 
effec:. 

There is, however, no simple foolproof experienc 
design to study what Dr. Heinrichs wants to study, and 
he should be commended for having added Samea 
information to this problem. 


DR. HEINRICHS (Closing). Dr. Crenshaw has pointed ` 


out the several deficiencies of the manuscript which, 
indeed, contained a summary presentation of several 
of the methodologic features. Details are being pub- 
lished elsewhere. 

. The choice of the time in rhesus gestation in, which to 
give testosterone propionate was, indeed, arbitrary. 
The time actually used corresponds to 10 to 22 weeks 
of human pregnancy, and since the models were pre- 
pared approximately 15 years ago there has been ac- 
cumulated a great deal of evidence to suggest that it 
was a good time: Fetal plasma levels of testosterone, the 
testicular concentration of testosterone, and, indeed, 
the amniotic concentrations of testosterone have now 
been confirmed both in rhestis monkeys and in humans 
as the corresponding time. _ 

Similarly the dosage—600 to 750 mg—was an arbi- 
trary dosage. All we can say is it certainly was enough to 


masculinize the genitals of the female fetuses. Whether 


larger doses would have masculinized the metabolic 
network is open to speculation. 

The comments about the simulation of the metabolic 
clearance rate in the rat are certainly pertinent. We 
must keep in mind we are dealing with a physiologic 
concept, and we may have been observing a negative 
stimulus on the one hand, and a positive on another in 
one portion of the system so that the net result would 
have been a net zero change. These kinds of physio- 
logic experiments do not help sort out whether some 


part of the system had been changed and could be 


reHected and studied in a particular way. Our effort to 
combine the in vitro data with the in vivo observations 
was not illuminating. 

It is possible that the catecholamine or the prolactin 
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disturbances which have been observed in the persis- 
tent estrus rat model are the basis for this extraordi- 
nary increase in androgen clearance that we report. 

Similarly the duration of the testosterone or estrogen 
treatments ‘of our monkeys for one month was arbi- 
trary. Certainly four weeks is ample time for protein 
bisynthetic response and tissue proliferation changes. 
We were also guided by studies from men given stilbes- 
trol for prostate cancer therapy in which the secretion 
of sex-steroid binding protein was near maximal after 
four weeks of DES therapy. 

These were the considerations that we used in decid- 
ing that the hormone therapy should be aboard for at 
least one month before the physiologic studies were 
done. 

To Dr. Vande Wiele’s comments—yes, the experi- 
mer.tal designs are difficult. In fact, we did not have all 
of the control experiments that we would like to have 
had. For example, some additional normal rhesus fê- 


' males need to be studied. Also some pre- and post- 
, pubertal animals must be studied to understand more 


fully the present tentative conclusions based on cas- 
trated animals. 

The question about rhesus as an appropriate model 
concerns us. There is a question about this species as ari 
endocrine model in view of our failure to show in vitro 
differences. The testosterone that was given to these 
animals now did not involve the placenta. To be sure in 
the preparation of the model some 15 years ago, the 
particular endocrine physiology of the rhesus placenta 
pregnancy unit had to be taken into account, and the 
most that we can say about that at this point is that the 
desired biological effect was observed— that is, the an- 
drogenization of the female animals. 

I think the question about species and mpdels is an 
important point because androgenized female rats ‘are 


` produced only by a subcutaneous injection of the ste- 


roid, and if one gives the preparation intraperitoneally, 
one does not get the same masculinization effect. So the 
route of administration is of equal importance. 
Finally, I concur completely that the: expression 
"anti-androgenization" is a barbaric term indicating the 
use of cyproterone acetate. I put the concocted expres- 
sion in quotation marks in the manuscript and slides 
rather than try to use an extra line in the tables. But 
with respect to its pharmacologic action, cyproterone 
acetate is very much like our current clinical use of 
clomophine citrate as an anti-estrogen; cyproterone 


‘does have anti-androgen effects. But, of course, theré 


are many more biological effects than those relating to 
its anti-androgen evidences. 


Review of ovarian cancer at the University of Texas 
Systems Cancer Center, M. D. Anderson Hospital and 


Tumor Institute 
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Houston, Texas 


The records of 2,115 patients with. ovarian cancer who were treated at the M. D. Anderson Hospital 
and Tumor Institute in Houston, Texas, during the 30 year period, from 1944 to 1973 were reviewed, 
Ninety percent of the patients had an epithelial cancer of the ovary. The important prognostic factors 
include stage and grade of tumor and the presence or absence of ascites. Probably the most 
important prognostic factor, however, was the size of the largest tumor mass that remained after 
initial surgery. The patient's age and socioeconomic level were also influencing factors in the 
survival rate. in this series of patients. Most of tHe;patients had advanced disease when first . 
éxamined and received some type of adjunctive postoperative treatment. The survival of patients 
who received postoperative irradiation, when compared by stage and size of the largest residual 
tumor mass, was improved over those who received chemotherapy. (AM. J. OBSTET. 


GYNECOL. 135:984, 1979.) 


ALTHOUGH the iricidence of cancer of the ovary has 
remained relatively constant during the last 20 years, 
its importance among gynecologic caricers has in- 
creased because of the décrease in incidence of cervical 
cancer. According to one source, carcinoma of the 
ovary will replace carcinoma of the cervix as the secorid 
most common gynecologic cancer in 1979.! Approxi- 
mately ten years ago, carcinoma of the ovary replaced 
carcinoma of the cervix as the leading cause of gyneco- 
logic cancer deaths in the United States and, according 

` to estimates from the American Cancer Society, deaths 
from càncer of the ovary in 1979 will exceed the com- 
bined deaths from cancer of the corpus and cervix. It is 
estimated that 11,100 women will die of this disease in 
1979.1 f ; 

. Since this probleni is such a vital one, it is under- 
standable that there has been an iricrease in interest in 
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this disease. With the continuing search for better 
treatment, it is important that we review the incr easing 
number of patients with this type of cancer. A periadic 
review will es us understand this disease so that we 
might better plan treatment for these patieiits. 


Material and methods 


During the 30 year period from 1944 to 1973, a total 
of 2,332 patients were geen at the University of Texas 
System Cancer Center, M. D. Anderson Hospital and 
Tumor Institute, Houston, Texas, with the diagnosis of 
ovarian cancer. Recor ds of 57 of these patients were 
incorrectly coded because the patients had other diag- 
noses. In another 160 patierits, there was insufficient 


information available in the charts to allow us to derive 


meaningful data for inclusion in this study. This left a 
group of 2,115 patients with ovarian cancer who were 
treated during this time period whose records were 
satisfactorily detailed for inclusion in this study. Ninetv 
percent of these patients had one of the common epi- 
thelial cancers of the ovary (Table I). The other. 1096 
had germ cell tumors, stromal tumors, or other un- 
comnion tumors of tlie ovary. These figures are men- 
tioned at this time only for completeness. The germ celi 
tumors, the stromal tumors, and uncommon tumors 
will not be discussed in this report. 

The number of new patients with ovarian cancer 
seen at the M. D. Anderson Hospital has increased al- 
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most yearly since the hospital first began to register 
patients in 1944 (Fig. 1). Other institutions have re- 
ported similar increases in new patients with this dis- 
ease. Among the 1,903 patients with epithelial cancer 
of the ovary seen at the M. D. Anderson Hospital, 349 
(18.3%) had their primary surgery at the M. D. Ander- 
sor. Hospital; 1,554 (81.7%) had their initial surgery at 
another hospital and were referred to the M. D. An- 
derson Hospital in the postoperative period. This total 
of 1,903 patients will be used for making observations 
about ascites, age, race, and socioeconomic status. 
Only the patients who had their original surgery at 
the M. D. Anderson Hospital or patients who were 
referred in the early postoperative period will be ana- 
lyzed for observations concerning treatment and 
survival. 

_ One thousand two hundred ninety-two (1,292) pa- 
tients hàd their original treatment at the M. D. Ander- 
son Hospital or were referred there in the early post- 
operative period. Five hundred ninety-six of the 1,903 
patients were referred to the M. D. Anderson Hospital 
because of progressive disease or because of recurrence 
following treatment at another hospital. The survival 
rates of these two groups are different. The. patients 
treated in the immediate postoperative period at the 
M. D. Anderson Hospital had a survival rate of 30.2% 
for five years, and the group treated at other hospitals 
and referred after developing recurrences had a survi- 
val rate of 24.4%. The 24.4% five-year survival rate for 
pauents with recurrent tumor is surprisingly good; 
however, inclusion of these patients in the statistics 
concerning treatment and survival would distort the 
final results since details of the findings at the initial 
surgery were not always available and the findings at 
the time of referral were frequently only available from 
clinical examination. i 


Observations 


Age. The youngest patients with epithelial cancer of 
the ovary were seen in the second decade and the old- 
est were in the ninth decade of life. Eighty percent of 
these patients, however, weré between the ages of 40 
and 70, with only 13% of the patients under age 40 and 
only 6% over age 70 (Fig. 2). The younger patients had 
experienced earlier cancers and lower grade cancers; 
consequently, they had better survival rates. However, 
because of the small numbers involved, they had very 
little influence on the survival rates of the total series. 
The patients who were in the 40 to 70 age group had 
very similar five-year rates (Fig. 3). 

Race. Almost 7246 of the female population in Texas 
is considered to be white (71.7%), 12.7% are black, and 
14.9% are Latin American. Of the females who were 
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Fig. 1. Increasing incidence of ovarian cancer at M. D. Ander- 
son Hospital. 


Table I. Histology 


: Histology | No. | 96 





Epithelial carcinoma 1,903 90.0 
Dysgerminoma 55 2.6 
Teratoma 40 1.9 
Endodermal sinus tumor 31 14 
Granulosal cell tumor 52 2.5 
Sertoli-Leydig cell tumor 8 0.4 
Sarcomas 26 1.2 


Total 2,115 100.0 





A ^ 185 48 19 
B 982' : 51 28 
C 133 47 30 
D 482 48 27 
> ED 247 49 29 
Unknown 64 42 « 25 





registered at the M. D. Anderson Hospital, 81.190 were 
white, 12.496 were black, and 6.596 were Latin Ameri- 
can. Among the patients with ovarian cancer, 86.3% 
were white, 7.5% were black, and 6.2% were Latin 
American. The white patients and the black patients 
had similar five-year survival rates—27% and 28%, re- 
spectively. However, the Latin American patients had a. 
slightly better survival rate—35% for five years.: 


Socioeconomic status 


Although the M. D. Anderson Hospital is a state in- 
stitution, all patients, when first seen, are interviewed 


.concerning their ability to pay for their hospital care 


and physician services. The wealthiest patients have an 
“A” pay classification and the poorest patients have an 
"X" classification. All patients with an "A" or "B" 
classification are expected to pay all of their charges. 
Patients with “C” and "D" classifications pay only a 
portion of their charges. The *X" patients pay few, if 
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Fig. 2. Incidence of ovarian cancer by age. 


any, charges. Two thirds of the patients with ovarian 
cancer were in the “A,” "B," and "C" categories; one 
third were in categories "D" and "X" (Table II). The 
survival rates for the several groups are similar except 
that patients in the "A" classification, which represents 
approximately 7% of the total number of patients with 
ovarian cancer, had the lowest survival rate. Only 19% 
of these patients survived five years from their original 
diagnoses compared with 27% to 30% five-year survi- 
vals for the other classifications: 

Surgery. The primary surgery performed on pa- 
tients varied from a simple biopsy to hysterectomy, 
bilateral salpingo-oophorectomy, and omentectomy 
(Table III). The surgery was related to the amount of 
cancer present and the physician’s ability to remove this 
cancer. Therefore, patients who had only a biopsy had 


the worst survival rates. Patients in this study who hada : 


hysterectomy and bilateral salpingo-oophorectomy had 
the best survival rates. Patients who had an omentec- 
tomy in addition to the hysterectomy and bilateral 
salpingo-oophorectomy did not show an improved 
five-year survival rate. The surgical treatment for these 
patients, of course, was not a random study and no 
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Fig. 3. Survival by age.. 


conclusions should be drawn from these statistics con- 
cerning the best treatment for ovarian cancer. 


Prognostic factors 


Stage. The stages of the 1,292 patients who received 
initial treatment at the M. D. Anderson Hospital or 
who were referred to this hospital in the immediate 
postoperative period are shown in Table IV. Sixty- 
three percent of the total group of patients had Stage 
III or Stage IV disease when first seen. The survival 
rates by stage are seen in Fig. 4. The patients with Stage 
I cancer who had their initial.surgery at the M. D. An- 
derson Hospital had a five-year survival rate of 87%. 
The patients who had their initial surgery at another 
hospital and were referred to the M. D. Anderson 
Hospital in the early postoperative period had a five- 
year survival rate of only 56.5%. Among the Stage II 
patients, the survival rate at five years for patients who 
had surgery at the M. D. Anderson Hospital was 50.5% 
and for those referred after surgery at another hospital 
it was 35.396. The survival rates of the Stage III and 
Stage IV patients were similar. The difference in survi- 
val rates of the Stage I and Stage II patients in these 
two groups is probably related to the more careful stag- 
ing of the patients who had their surgery at the M. D. 
Anderson Hospital. Since all of the patients had similar 
postoperative treatment, the figures reflect some of the 
problems encountered in comparing statistics between 
different institutions. à 

Grade. Most of the tumors seen prior to 1970 were 
not graded. Tumors were graded for only 577 of the 
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Table III. Primary surgery 
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Survival at 








Operation No. of patients % of total 
Biopsy 410 21.5 12.6 5.6 
Salpingectomy, oophorectomy 177 9.3 33.4 20.9 
Bilateral salpingo-oophorectomy 250 18.1 39.0 28.7 
Total abdominal hysterectomy, bilateral 888 : 46.7 56.5 89.6 
salpingo-oophorectomy, : 
Bilateral salpingo-oophorectomy, omen- 56 2.9 15.5 7.0 
tectomy ’ 
Total abdominal hysterectomy, bilateral 94 4.9 53.0 27.1 
salpingo-oophorectomy, omentectomy 
Other : 28 1.5 — — 
Total U 1,903 100.0 41.1 27.5 





total 1,292 patients who were seen in the immediate 
postoperative period. The grades and stages of tumor 
were closely related. Nearly 50% of the patients who 
had Grade 1 tumors also had Stage I tumors. Seventy- 
two percent of the patients with Grade 3 tumors had 
either Stage III or Stage IV tumors. The survival rates 
for the patients with Grades | through 3 are seen in 
Fig. 5 and the percentage in each grade is seen in 
Table V. 

Histology. The slides of all of the patients were not 
reviewed for this study; therefore, the histologic group- 
ing provides very little information. Most of the pa- 
tients with endometrioid or mesonephroid carcinomas 
of the ovary prior to 1970 were included with those 
having serous tumors, Seventy-one percent of patients 
were diagnosed as having serous tumors, 11% had 
mucinous tumors, 8% had unclassified adenocarci- 
nomas, 8% had endometrioid carcinoma, and 2% had 
mesonephroid tumors. 

Residual tumor after surgery. The diameter of the 
largest tumor mass remaining after the initial surgery 
was the most important prognostic factor in the 1,292 
patients who had their surgery at the M. D. Anderson 
Hospital or who were seen in the immediate postap- 
erative period. Only the size of the largest tumor mass 
was used in this comparison. No attempt was made to 
quantitate the total volume of the tumor or the number 
of tumor nodules present. The survival rate for pa- 
tients with Stage II, Stage III, or Stage IV cancer who 
had all of their cancer removed at their original sur- 
gery was similar, as seen in Tables VI; VII, and VIII. l 
Patients whose largest tumor mass after surgery was | 
cm. or smaller also had similar five-year survival rates. 
The survival rate of patients with Stage IV cancer with 
tumor masses less than 1 cm were only approximately 
half that of patients with Stage II and Stage III cancets. 
This is probably due to the virulence of this group of 
tumors as demonstrated by their ability to spread out- 


Table IV. Stage 





Stage No. of patients % 
I 206 15.9 
u 258 20.0 
Il 640 . 49.5 
IV M 183 14.2 
Unknown % 5 0.4 
Total 1,292 


side the abdominal cavity. Patients who had tumor 
nodules larger than 1 cm had poor five-year survival 
rates. The survival of this group of patients was similar 
to the survival of patients who had large tumor masses 
from 3 to more than 10 cm in size. 

Spillage. The effect of spilling the contents of a cystic 
ovarian tumor at the time of initial surgery has been 
reported as unimportant by some authors? and very 
important by others® in determining survival. There 
were 281 patients with Stage I cancer of the ovary in 
whom it was known whether the cystic ovarian tumor 
mass ruptured at surgery. One hundred of these pa- 
tients had a ruptured tumor and 181 had no evidence 
of rupture. The five-year survival rate for both of these 
groups of patients was almost exactly the same—69% 
with rupture of the tumor and 68% with no rupture. 

Cytology. Cytology studies of the fluid removed’ 
from the abdominal cavity at the initial surgery were 
recorded for 54 patients with Stage I cancer of the 
ovary and 18 patients with Stage II cancer of the ovary. 
Almost all of these patients had their initial surgery at 
the M. D. Anderson Hospital. Of the patients with Stage 
I cancer of the ovary who had cancer cells observed in 
their cytology specimens at initial surgery, 63% sur- 
vived five years, and among those in whom the cytology 
was negative for cancer cells, 75% survived five-years. 
Seven patients with Stage II cancer of the ovary had 
cytology positive for cancer cells at surgery and 71% 


* 
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Fig. 4. Survival by stage. 


survived five years. Eighty-one percent of the 11 pa- 
tients with Stage II cancer who had no tumor cells seen 
in their abdóminal cytology studies survived five years. 

Ascites. Twenty-five percent of the patients in this 
study had more than 500 ml of ascites at the time of 
their initial surgery. Almost three fourths of these pa- 
tients had Stage III or Stage IV disease. Only 8.9% of 
these patients survived five years. Thus it would appear 
that finding ascites at the initial surgery is as ominous as 
finding a large nonresectable mass. 


Treatment 


Among the 1,292 patients in this report, 712 re- 
ceived chemotherapy, 425 receivéd radiation therapy, 
and 119 received no postoperative treatment. T'wenty- 
seven patients received both chemotherapy and ir- 
radiation therapy in the postoperative period. Nine of 
the 1,292 patients received chemotherapy or radiation 
without a laparotomy as their initial treatment. Most of 
the patients treated with chemotherapy received mel- 
phalan and most of the patients treated with radiation 
therapy were treated with whole abdominal radiation 
by the moving-strip technique with additional irradia- 
tion to the pelvis. 

Between the years of 1969 and 1975, a random study 
was conducted at the M. D. Anderson Hospital compar- 
ing irradiation therapy and chemotherapy with mel- 
phalan in patients with "favorable" (i.e., residual tumor 
masses smaller than 2 cm and no ascites) Stage I, II, 
and IH cancers of the ovary. A preliminary report of 
the results of this study shows that patients treated with 
melphalan had a slightly improved survival rate over 
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Fig. 5. Survival by grade. 


those treated with irradiation to the whole abdomen by 
the moving-strip technique followed by additional ir- 
radiation to the pelvis.* 

In the present report of patients who were not 
treated in a random study, the size of the largest re- 
sidual tumor mass determined the treatment: patients 
with unfavorable cancers were treated with chemother- 
apy. The results of treatment with radiation therapy 
are better than those observed with chemotherapy for 
every stage (Table IX). 

In reviewing patients by comparing the different 
sizes of residual tumor mass, the patients who were 
treated with radiation therapy still appeared to have a 
better five-year survival rate (Table X).-It should be 
emphasized that this was not a random study and these 
data are contradictory to the random study conducted 
at the M. D. Anderson Hospital by the same author. 
This is an example of the fallacy cf comparing treat- 
ment statistics from dissimilar treatment groups or 
comparing survival statistics from two group of pa- 
tients who were not studied prospectively in a random 
study. 


Comment 


The importance of the size of the largest residual 
tumor mass after surgery has strong implications to the 
initial surgeon. He has the obligation to thoroughly 
explore the patient to define the extent of her tumor 
and then, if widespread tumor is found, to make a 
maximum effort to remove all the cancer. The diame- 
ter of the largest tumor nodule remaining after the 
initial surgery is the most important prognostic factor. 
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Table V. Relation of stage to-grade 









-1 41 (47) 20 (23) 
II 64 (22) 68 (23) . 
ll. 32 (11) 35 (18) 

` Total < 797 (22) 193 (19:3) 
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Table VI. Survival by residual tumor size: Stage II 





Percent survival 


None 120 ^ ^ 94 59 


0-1 60 Est 53° 
1-2 18 67 17 
= $6. 23 00047 29 
OT" 6 33 0 


it 2% 1b 58 . 90 


Table VII. Survival i» ‘residual tumor size: Stage. IH 





Percent survival 






Tumor size (cm) 





None. - | : 31 ' ` 80 ^. 63 - 
0-1 ' 84 ] 70 4l 2 
[A 5 46 -049 15: 
3-6, eaa. 98. — 8 
7-9 36 i l6 . 0 


100 ` 273 . 16 3 





This finding suggests, but does not prove, that the total 


` quantity of tumor remaining after. surgery is not im; 


portant if the largest’ single tumor mass which is not. 
resected is less than 1 cm in diameter. Expanding this 
‘concept further, it is more important to remove all 
tumor masses larger than 1 cm than to reduce the total 


tumor volume by a fixed percentage, such as 80%-or. ! 


even 9596. If no large tumor masses remain after sur- 
gery, the patient should have a relatively good prog- 


nosis even though she may have many small tumor, 


metastases throughout the abdominal cavity. 
Similar survival rates for patients with Stage II and 
Stage III cancer of the ovary, when compared by the 


amount of residual cancer left behind at the initial sur- - 


gery, support the concept that ovarian cancer is an-ab- 
dominal disease, and that the division of Stage II from 
Stage III on the basis of separating the pelvis from the 
abdomen is artificial. Of course, almost all of the pa- 


tients in this study who had Stage H or Stage III disease - 
received postoperative treatment so it is unknown how. 
postoperative treatment influenced the ultimate survi- E 
val of these patients. However, patients with either . 


Stage II or Stage III disease were treated similarly. 
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Total (%) 





95 (29) ` 1) 87 (15) 
127 (44) ; 32 (11) 291 (50) 
-90 (50) 43.22) 199 (85) 
251 (43.5) 76 (13.2) 577 








Table vi. Survival by residual tumor size: 
. Stage IV . 









Percent survival 





Tumor size (cm) 


: None i 6 ! 50 50 
| 0-1 . 10 20 20 
1-20 : 14 14 0 
3-6 67 12 0 
7-9 13 0 0 
10+ : 68 5 0 





Table IX. Percent survival by stage 
and postoperative treatment 





Trradiation l Chemotherapy 





(poc 90 84 83 76 
H 69 48 66 37 . 
ni 49 30 28 7 


IV 33. . 18 10 3 





` Table X. Derc survival by tumor size and 


postoperative treatment at 5 years - 











Irradiation Chemotherapy 





Residual tumor (tm) 





None 70 67 
0-1 l . 52 i 32 
1-2 y -15 ^ . 16 
3-6 : 12 4 
7-9 0 0 
104 4 ` 5 





It is unfortunate that cytology studies were not per- 
formed on more patients with Stage I and Stage, II 
cancer of the ovary. Nevertheless, the relatively good 
survival rate of patients with free malignant cells in 
their abdominal cavities was surprising. The similar: 


fiye- -year survival rates of patients with and without 


malignant cells in their cytology studies suggest that 
this is not a beneficial examination for the Selection of 
postoperative treatment or for predicting prognosis in 
early cancer of the ovary. f 

The finding that patients who received postoperative, 
radiation therapy had better survival rates than pa- 
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tients who were treated with postoperative chemother- 
apy cannot be explained. In the random study at the M. 
D. Anderson Hospital mentioned above, when the pa- 
tients were stratified according to stage, histologic type, 
and tumor grade, the patients who were treated with 
chemotherapy with melphalan had an improved survi- 
val rate over the group treated with radiation therapy. 
The final results of this random study of 200 patierits 
will be published soon. It continues to show a slightly 
better survival rate for patients treated with melphalan. 

The possibility of adding chemotherapy to radiation 
therapy had not been explored at the M. D. Anderson 
Hospital. Most of the patients treated during the years 
of this study were treated with melphalan and most 
showed significant myelosuppression after four or five 
months, often necessitating prolongation of the inter- 
vals between treatment cycles of patients receiving 
chemotherapy. It is probable that radiation therapy to 
the pelvis and abdomen (which would irradiate from 
4096 to 70% of the functioning bone marrow in the 
adult female) would also add significantly to this my- 
elosuppression prolonging the intervals between 
treatment cycles. Chemotherapy given at 2 or 3 month 
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intervals would add little or nothing to the results of . 
treatment with radiation therapy: In a previous report 
from this hospital, patients who were treated with ir- 
radiation to the abdomen by thé moving-strip tech- 
nique, after receiving three or more months of melpha- 


- lan, tolerated radiation therapy poorly and many were 


not able to complete their planned treatment.” 

No mention is made in this report of the patients 
who have had “second-look” operations. Approxi- 
mately 170 of the patients in this study had “second- 
look” operations and the indications, findings, and re- 
sults have been submitted for publication.® 

This study was terminated before several protocols 
investigating new drugs and new drug combinations 
were instituted. It is hoped’ that postoperative treat- 
ment with these new multiple drug combinations will 
significantly improve the survival rate of patients with 
ovarian cancer. l 

Information such as that reported in this. study 
should improve our understanding of this disease arid 
should help us develop better protocols which will im- 
prove the care of patients who have this most deadly of 
the gynecologic cancers. 


x i j SA te 


REFERENCES 


1. American Cancer Society: Cancer Facts and Figures, New 
York, 1979. 

2. Munnell, E. W., Jacox, H. W., and Taylor, H. C. Jr.: 
Treatment and prognosis in cancer of the ovary: With re- 
view of a new series of 143 cases treated in years 1944- 

- 1951, Am. J. Osster. GYNECOL. 74:1187, 1957. i 

3. Webb, M. J., Decker, D. G., Musey, E., and Williams, T. J.: 
Factors influencing survival in Stage I ovarian cancer, AM. 
J-Osster. GynecoL. 116:22, 1973. 


Discussion 


R. JOHN D. THOMPSON, Atlanta, Georgia. This re- 
view of the experience of the M. D. Anderson Hospital 
with ovarian cancer from 1944 to 1973 is very impor- 
tant information. It will be widely read and will 
‘influence the care of ovarian cancer patients in the 
United States and throughout the world. — 

This large experience from this great institution is 
too important to be confusing. Too much is at stake. 
There are many questions that need to be answered in 
order that these data can be properly interpreted. 

‘Some information is very clear. Specific data are 
given regarding the extent of the initial operations that 
were done. However, specific information was not 
given about the details of irradiation therapy and che- 
motherapy, and specific information about the tech- 
nique of second-look operations is not given. 

The paper states that “most patients treated during 
the years of this study were treated with’ melphalan.” 


4. Smith, J. P., Rutledge, F. N., and Delclos, L.: Results of 

chemotherapy as an adjunct to surgery in patients with 
localized ovarian cancer, Semin. Oncol. 2:277, 1975. 

5. Smith, J. P., Rutledge, F. N., and Wharton, J. T.: Chemo- 
therapy of ovarian cancer: New approaches to treatment, 
Cancer 30:1565, 1972. 

6. Schwartz, P. E., and Smith, J. P.: Second look operations in 
ovarian carcinoma. Submitted for publication. 


There is a study published from M. D. Anderson Hos- 
pital in “Cancer” (December, 1972) in which patients 
with ovarian cancer were treated with a combination of 
actinomycin D, 5- fluorouracil, and cyclophosphamide 
between } May, 1969, and October, 197 I. In view of this, 
can you give us exact information about the chemo- 
therapy used in this series reported this morning? Also, 
more exact information about the irradiation therapy 
might be useful. Were all patients irradiated given total 
abdominal irradiation by the moving-strip technique? 
How many patients were able to complete the radio- 
therapy, and were there a significant number who de- 
veloped complications of treatment? 

The matter of irradiation therapy for ovarian cancer 
has been confusing, and as a result of the study may 


become even more confusing. In a Symposium on Gy- 


necologic Cancer in the Surgical Clinics of North America, 
(58:1, 1978), Dr. Smith states, “The use of postopera- 
tive irradiation therapy for epithelial cancers of the 
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ovary has been discontinued at the M. D. Anderson 
Hospital as a result of a random study comparing mel- 
phalan and whole abdominal irradiation.” Ninety-four 
of the 149 patients in this series had Stages IIB and III, 
so it was not just a study of patients with minimal 
disease. i 

And now we hear this morning that “patients who 
received postoperative irradiation therapy had better 
survival rates than patients who were treated with post- 
operative chemotherapy." 

How can this turnabout happen so suddenly? Is it 
possible to study these patients in greater detail with 
information about such things as histologic grade and 
cell type and give an explanation for what seems to be 
an exactly different view from the one. expressed only 
cne year ago? Or are you still suggesting that this most 
effective form of therapy be discontinued and if so for 
what reason? . ` 

The information about the size of the tumor masses 
remaining after the initial operation is interesting. I am 
worriéd, however, about the accuracy of this informa- 
tion, especially in thọse patients whose initial operation 
was not done at M. D. Anderson Hospital. Did these 
patients have another exploratory operation to mea- 
sure or remove residual tumor masses? 

I also wonder if the location of the residual tumor 
masses is not important, especially in selecting irradia- 
tion therapy or chemotherapy postoperatively. Do you 
have information about the location of residual tumor 
masses? 

Reading from the text, Dr. Smith states, "It is more 
important to remove all tumor masses larger than 1 cm 
than to reduce the total tumor volume by a fixed per- 
centage, such as 8096, or even 9595." This sounds as 
though Dr. Smith is not convinced that debulking a 
large tumor mass is important. Do you have data that 
show the effect, favorable or otherwise, of reducing 
tumor volume? 

The number of patients in Table IV listed under 
Stages II, LII, and IV does not correspond to the num- 
ber of patients in Tables VI, VII, and VIII. Table VI is 
missing 16 patients, Table VII is missing 26 paneas 
and Table VIII is missing 5 patients. 

I find it interesting that of 15 patients with residual 
tumor size of 10+ cm, the five-year survival rate was 
30%, a percentage of survival that was greater than that 
of any other group with residual tumor except for 
those with less than 1 cm residual tumor masses. 

There has been very little improvement in the survi- 
val of patients with epithelial ovarian cancer in the past 
25 years. New combination chemotherapy using cis- 
platinum, adriamycin, and cytoxan looks promising, al- 
though these agents are very toxic and difficult to tol- 
erate. Perhaps the survival rate will improve, but it will 
be important for us to have proper -programs that 
evaluate patients very carefully and to report data ac- 
curately. 

Finally, may I ask Dr. Smith to tell us, as specifically 
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as he can, what he now feels are the proper indications 
for postoperative irradiation in patients with ovarian 
cancer? 

DR. DENIS CAVANAGH, Tampa, Florida. The author 
presents what are probably the most comprehensive 
data available up to this time on the management of 
epithelial carcinoma of the ovary. Indeed, he presents 
so much data that in some ways he raises more ques- 
tions than he answers. It is an analysis of the M. D. 
Anderson Hospital experience over the 30 year petiod, 
1944 through 1978. There were 2,115 patients avail- 
able for the study, and 90% of these had epithelial 
cancer of the ovary. As would be expected, the prog- 
nosis was worst with Stage III and Stage IV disease and 
with poorly differentiated tumors. It is no surprise that 
the most important prognostic factor was the size of the 
residual tumor mass at the énd of the first operation. 
However, it is now evident that we must strive even 


` harder with cytoreductive surgery, the aim now being 


to leave tumor masses no more than l cm in gr eatest 


diameter. 


It comes as something of a surprise that rupture of 
the tumor at operation made no significant difference 
and that the volume of ascitic fluid is of more prognos- 
tic import than the finding of malignant cells in that 
Huid. Another surprise finding was that the affluent 
women appeared to fare worse than the poor, because 
it is usually assumed that afflueuce goes with good 
nutrition and that this affords protection against the 


, ravages of malignant disease. It is also apparent that 


Latin American women did better than white women 
or black women, and I wonder if Dr. Smith has any 
explanation for this? . 

Itis interesting that the crude 5-year survival rate of 
30.276 for patients treated in the immediate postop- 
erative period at the M. D. Anderson Hospital i is’ little 
different from the 24.4% 5-year survival rate in pa- 
tients treated at other hospitals and referred there 
after developing recurrences. Does Dr. Smith have an 
explanation for this? Also, could he tell us if there is a 
significant difference in the survival rate at 10 years? 

Recently I reviewed the experience in the treatment 
of epithelial carcinoma of the ovary at Tampa General 
Hospital. In this admittedly small sample of patients 
seen over the period 1964 to 1973, in what is an aver: 
age teaching hospital, the survival rate was not sig- 
nificantly different from the M. D. Anderson Hospital 
experience. (Table D. Of course, the difficulty of com- 
paring groups of patients from different hospitals is 
fraught with hazard, and this sample may be biased by 
the inclusion of more prognostically favorable cases. 
However, there is one thing I think we can all agree on, 
and that is that nobody has been doing very well in the 
management of ovarian cancer. It is evident that more 
imaginative approaches to achieve earlier diagnosis 
and better treatment are required. 

After most of us had decided that radiotherapy had 
very little place in the management of carcinoma ef the 
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Table I. Carcinoma of the ovary 






Absolute survival 
Patients 
(all. stages) 


138 38 (28%) 


17 (20%) 





ovary, it is very disconcerting to find, from this acmit- 
tedly nonrandomized study, that the patients wh» re- 
ceived radiotherapy did better than the patients who 
received chemotherapy. On the basis of prelim-nary 
observations, I feel that with combination chemo her- 
apy, using such drugs as CIS-platinum, Adriamycin, 
cyclophosphamide, and hexamethylemelamine, ketter 
results can be obtained that are reported here with 
melphalan, However, controlled studies will still te re- 
quired to establish whether or not combination chamo- 
therapy is superior to radiotherapy postoperativey. 

Dr. Smith daes not discuss the place of the “second- 
look” operation, and I would like him to commeat on 
this? 

In most hospitals in this country at the present tme a 
team approach is being used in the management of 
cancer of the ovary. The gynecologist, the mediczl on- 
cologist, and the radiotherapist often work together 

, and make decisions as a group. However, as in the case 
of all seriously ill patients, it is important that a single 
individual take the responsibility to make the difficult 


decisions that often have to be made. I think tha per- . 


son should be the gynecologist. Too much discussion 
leads to indecision and this is to the detriment cf the 
patient. I think this problem is brought into persp -ctive 
in this little piece of doggerel for which I am ind=bted 
to Professor Eric MacKay of the University of Qvsens- 
land; Australia: 


See, one physician, like a sculler plies, 

The patient lingers and by inches dies, 

But two physicians, like a pair of oars 

Waft her more swiftly to the Stygian shores. 


Dr. SMITH (Closing). All of the observations were . 


available from a computer and because of the vclume 
of data that was collected, it was necessary to be selec- 
tive concerning which data would be presented. 

The first question that Dr. Thompson askel was 
about the random study between melphalar and 
actinomycin D, 5-flurouracil, and cyclophosph .mide 
(AcFuCy). It is true that these patients are incluced in 
these data. Fifty patients were treated with AcFuCy and 
50 patients were treated with melphalan. Since we had 
712 patients treated with chemotherapy, these pztients 
were included because they represented only a.small 
percentage of the total group. 


In that study, the number of complete and ~artial : 


responders and the survival rate at one and twc years 
were almost the same for both treatments so I c d not 
see arreason to exlcude them. 
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Concerning the statements about irradiation ther- 
apy—I only presented the data that were collected. I 
feel very strongly that there is no place in the postop- _ 
erative treatment of epithelial cancer of the ovary for 
irradiation therapy. We can do equally as well with 
single-agent chemotherapy as postoperative treatment 
and I am quite sure we can do much better with mul- 
tiple drug therapy. 

The random study, which I mentioned briefly, 
showed that the results of the study comparing melpha- 
lan chemotherapy with irradiation therapy were the 
same. In this study the patients were stratified as to 
grade, stage, and histology. There were two cases of 
leukemia among the patients treated with irradiation 
who developed recurrences and then received chemo- 
therapy. One patient who received chemotherz apy ini- 
tially developed leukemia. 

In the material presented today I presented the data 
as we collected them. There were many complicating 
factots in this study and it is difficult to analyze any 
study in which you do not take into account the mul- 
tiple complex factors that are present, such as we see in 
patients with ovarian cancer. This is particularly true 
when we try to compare the results of treatment in 
several different institutions when they are using two 
different kinds of treatment. ae 

But the statements about irradiation therapy being 
discontinued are true at the M. D. Anderson Hospital. 
Postoperative radiation therapy was discontinued as a 
result of the random study that was terminated in Oc- 
tober, 1975. 

As to the statements about sites of residual tumor, 
this material was not included in our code sheet. 

Under no circumstances did I mean to say that de- 
bulking or tumor reductive surgery was not beneficial. 
The surgeon who performs the initial operation on pa- 
tients with ovarian cancer has the responsibility to ac- 
curately stage the patient but, more important, he has 
the obligation to make a maximum effort at that time to 
remove as much cancer as possible. 

As far as percentage of tumor reduction is con- 
cerned, I do not think that it is important. If the sur- 
geon takes out 95% of the cancer and leaves a single 
tumor nodule of 2 cm or larger, the patient will do 
poorly. In contrast, if the whole peritoneal cavity is 
covered with small metastases and it is possible to re- 
move only 50% of the tumor, many of these patients 
will respond to chemotherapy and approximately 50% 
will survive five years. This survival rate is similar to the 
group that has had maximum tumer reduction. 

I am sorry about the missing tables. I had to limit the 
number of slides I could show since my presentation 
was limited to 15 minutes. One of the tables that was 
not projected contained the patients with Stage H 
cancer, In the missing table, there were 15 patients who 
had a tumor mass larger than 10 cm and 30% survived 
five years. There are several explanations for the good 
results in this group of patients: (1) this is a small num- 
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ber of patients; and (2) some of these patients were 
treated in a study in which we gave patients chemo- 
therapy combined with high-dose local irradiation. 

There is one more question. It has something to do 
with indications for preoperative and postoperative ir- 
radiation therapy. I think I have covered that subject 
but I will repeat: There is no indication for postopera- 
tive irradiation in the treatment of the epithelial can- 
cers of the ovary except for the occasional patient who 
has uncontrolled pain related to a growing tumor mass 
or bleeding. 

Concerning Dr. Denis Cavanagh’s question about cy- 
tology. This was.surprising to me also. I thought that 
the presence of malignant cells in the abdominal fluid 
at the time of the initial surgery was ominous. Patients 
with Stage I and Stage II cancer in this report who had 
malignant cells in the’ peritoneal fluid removed at their 
initial surgery had a 5-year survival rate only slightly 
less than those without malignant cells. 

The poor prognosis associated with the finding of 
more than 500 ml of ascites at the initial surgery is a 
very ominous sign. I will not try to explain this but the 
observation was made from a relatively large number 
of patients. l , 

Because of the shortage of time, we did not discuss 


today that the affluent patients had worse survival rate- 


than the poor patients. I am not sure that I can explain 
this. It seems reasonable that the rich patients would 
receive the very best medical care. It might be related 
to the fact that the rich patients frequently are not 
treated on research protocols or, if they are, they fre- 
quently are withdrawn from the protocols early. If 
the protocols are well conceived, this might be the 
best treatment available and these patients are denied 
this best treatment to protect them from being sub- 
jects in a study. The decreased survival rate of the 
more affluent patients may be related to the nature 
of their disease. We know that ovarian cancer is more 
common in the more affluent countries such as the 


. Scandinavian countries, Switzerland, and the United 


States; and it may be more virulent. Ovarian cancer is 
very uncommon in the poor countries such as Latin 
America and South America. That may be the expla- 
nation why the Latin American patients had a better 
survival rate than both the white and the black patients. 

The explanation of why the patients with recurrence 


did so well—I think this is because most of these pa- 
tients had not had postoperative therapy. They were . 


seen when they developed growing cancer or recurrent 
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cancer; consequently, they were treated like patients 
with Stage III cancer. 
Concerning combination chemotherapy, I agree with 


' almost everything that was said. This study was termi- 


nated before we began our random studies with che- 
motherapy. Beginning in January, 1972, all patients 
with Stage III and Stage IV were treated in a random 
study to compare single chemotherapy drugs for their 
effectiveness and to identify their independent activity. 

In 1974, the study was changed to compare two-drug 
combinations with single drugs and, in 1975, the study 
began to look at three-drug combinations. None of the 
patients treated with combination chemotherapy in 
these studies are included in this review. 

Beginning in September, 1973, all patients with 
Stage I and Stage II cancer were included in a random 
study comparing melphalan, melphalan and pelvic 
irradiation, and intraperitoneal chromic phosphate. 
Since the present report was terminated in 1974, very 
few patients in the random drug trials or very few of 
the patients in the newer Stage I and Stage II trials are 
included. 

Last, the question about “second-look” operations— 
there were 170 patients in this report who had a 
“second-look” operation. The details of these patients 
have been reviewed and have been submitted for pub- 
lication recently. 

I am certainly in favor of the “second-look” opera- 
tion. This is an opportunity, after an interval of chemo- 


_ therapy, to assess tha patient's status to make decisions 


about future treatment based on what is found at the 
time of the surgery. 

The “second-look” operation also allows a second 
opportunity to remove cancer, if any cancer is present, 
and this does improve the patient's survival. 

And the last question—the statements that Dr. 


l Cavanagh referred to—I feel very strongly that only a 
single physician should be in charge of the care of pa- 


tients with ovarian cancer and this physician should be 
the gynecologic oncologist. 

Frequently, when chemotherapists look after these 
patients, many receive chemotherapy without a pelvic 
examination for many months and, occasionally, pa- 
tients are followed up by determinations of carcinoem- 
bryonic antigen (CEA) and ultrasound without a pelvic 
examination or an abdominal examination. I hope that. 
most gynecologists know that serum markers for ovar- 
ian cancer such as CEA are worthless and ultrasound 
for observing pelvic masses is even less reliable. 
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Prophylactic transfusions of normal donor red c-lls were administered during 37 pregnancies to 
women with sickle cell anemia, sickle cell-heme globin C disease, or sickle cell-beta thalassemia . 
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transfusions consisted of an increased frequency of growth-retarded fetuses, of meconium staining : 
of amnionic fluid, and of ominous decelerations >f fetal heart rate. Morbidity from the transfusions 
was troublesome. Nonetheless, it is concluded zntatively that both the mother with a sickle cell 
hemoglobinopathy and her fetus are likely to benefit from prophylactic transfusions of normal donor 
red cells administered during one pregnancy according to the protocol PSP in this study. (Am. 


J, OBSTET. GYNECOL. 135:994, 1979.) 


o. 
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CoMMONLY, the pregnancies of women with «ickle 
cell hemoglobinopathies have been characterized ay in- 
tense maternal morbidity, a remarkably increases ma- 
ternal mortality rate, and exhorbitant pregnancy wast- 
age from abortion and perinatal death.'~* For example, 
during a previous study at Parkland Memorial F ospi- 
tal, only 27 infants survived from 50 pregnances in 


women with sickle cell anemia. One third of the ir fants 
weighed less than 2,501 gm at birth, Although no 
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mother died, most of them suffered severe morbidity. 
Intractable pain was common and pulmonary dysfunc- 
tion, probably from embolization of infarcted bone 
marrow, pulmonary thrombosis; or both, proved most ' 
troublesome. Hospitalization was frequent and terided 
to be prolonged.® 

While fetal outcome was better for the 78 pregnan- 
cies in women with sickle cell-hemoglobin C disease, it _ 
was far from ideal. The perinatal mortality rate was 


: 9.3%; 21% of the infants weighed less than 2,501 gm at 


birth. Regarding the mortality rate, the maternal out- 
come was worse than for women with sickle cell 
anemia. Two women with sickle cell-hemoglobin C 
disease died from embolization of infarcted bone mar- 
row verified by autopsy! Several more women, àl- 
though seriously ill, survived what appeared to be this 
same phenomenon. Severe bone and periosteal pain 
refractory to treatment was common.? 

'The perinatal mortality rate for 37 pregnancies in 
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women with sickle cell-beta thalassemia disease man- 
zged at Parkland Memorial Hospital was 8.6% and the 
frequency of birth weight below 2,501 gm was 17.1%. 
While no mother died, morbidity was common, usually 


` in the form of severe intractable pain. At times, the 


pain was accompanied by hypoxia and pulmonary dys- 
function which probably resulted from embolization of 
necrotic bone marrow," 

The poor fetal outcomes, the incapacitating maternal 
morbidity, and the deaths of mothers with sickle-C dis- 
ease stimulated a search for a method of management 
that would improve fetal salvage, obviate the intense 
pain and other kinds of serious morbidity that are so 
troublesome during pregnancy, and minimize the risk 
cf the pregnant woman dying. Although a number of 
new regimens of treatment appeared promising when 
the study now being reported was formulated, the 
transfusion throughout pregnancy of red blood cells 
that contained no abnormal hemoglobins was chosen 


for evaluation. Summarized are the experiences with | 


37 completed pregnancies in which normal red cells 
were transfused in a systematic way to pregnant women 
with sickle cell anemia, sickle cell-hemoglobin C dis- 
ease, or sickle cell-beta thalassemia disease. f 


Methods 
Consent to participate. After a detailed explanation 


of the problems associated with pregnancies compli- . 


cated by a sickle cell hemoglobinopathy, the following 
alternatives were offered to each woman: (1) abortion, 
(2) care comparable to that which had been provided 
previously with the patient being closely followed in the 
Obstetrics Complication Clinic directly supervised by 


, faculty members who were experienced in the man- 


agement of hematologic problems, or (3) throughout 


pregnancy repeated transfusions of red cells free of . 


hemoglobin S. The dangers of transfusion therapy 
were emphasized. Sterilization was offered to all 
women. ; 

Diagnosis. The diagnosis of sickle cell anemia was 
based on the following features: Red cells sickled after 
incubation with isotonic sodium metabisulfite solution. 
Only hemoglobin S and a much smaller amount of he- 
moglobin F were evident on electrophoretic analysis 
using cellulose acetate support medium and barbital 
baffer at pH 8.6. Hemoglobin F, measured by its resis- 
tance to denaturation by potassium hydroxide solution, 
made up less than 2096 of the total hemoglobin. Red 
cell survival, determined by labeling the subject's cells 
with Nas "CrO,, was extremely short. The hemoglo- 
bins in cord blood included hemoglobin S. 

Sickle cell-hemoglobin C disease was established as 
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follows: The red cells sickled in sodium bisulfite solu- 
tion. Only hemoglobins S and C were evident of the 
cellulose acetate strip after electrophoresis. The he- 
moglobins in cord blood included hemoglobin S or C. 

Sickle cell—beta thalassemia was identified as follows: 
The red cells sickled in sodium metabisulfite solution. 
Hemoglobin A and hemoglobin S were identified by 
electrophoresis but, differing from.sickle cell trait, the 
amount of hemoglobin S was greater than the amount 
of hemoglobin A. Hemoglobin F, measured as alka- 
line-resistant hemoglobin, accounted for up to 8% of 
the total. The survival time of the subject's red cells, 
labeled with Nas *! CrO,, was shortened but not to the 
same degree as in sickle cell anemia. Elevated A, he- 
moglobin levels were commonly found in the blood of 
family members along with other stigmas of beta 
thalassemia minor. 

Transfusion protocol. Packed red blood cells that 


' contained no hemoglobin S were given either by simple 


infusion or by partial exchange transfusion. More re- 


‘cently, the red cells were "washed" using an IBM 


Model 1 Blood Cell Processor. At the outset,.the vol- 
ume of maternal blood and red cells was measured as 


` follows: The woman's red cells were labeled in vitro 


with Na; *'CrO, and a precisely measured amount of a 
suspension of washed labeled red cells was injected in- 
travenously. After adequate mixing, the activity in an 
aliquot of blood was measured and the volume of dis- 
tribution of the labeled red cells was calculated. This 
procedure also served to initiate the measurement of 
red cell survival. From knowledge of the woman's red 
cell volume, the amount of donor red cells was esti- 
mated that would reduce the percentage of circulating 
red cells containing hemoglobin S to 50% or less. 
Transfusions of red cells in amounts that would raise 
the hematocrit above normal for pregnancy were 
avoided. 

If the woman was severely anemic, either multiple 
units of red cells were administered over two or three 
days, or 50 mg of furosemide was injected intrave- 
nously and, once a brisk diuresis was evident, the red 
cells were given over four to six hours. If a near-normal 
hematocrit precluded the administration of multiple 
units of packed red cells, partial exchange transfusion 
was used. This was initiated by removing about 15% of 
the blood volume through an antecubital vein over 
about 15 minutes while the woman lay recumbent and 
toward one side. The blood was withdrawn through a 
14 to 16 gauge needle into a vacuum bottle. The blood 
pressure, pulse, and mental status were monitored 
closely to avoid dangerous hypovolemia. Immediately: 
following phlebotomy, the donor red cells were quickly 
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Table I. Pregnancy outcomes in 37 cases of sickle zell hemoglobinopathies in which transfusions of normal 


red cells were employed prophylactically 















i Hemoglobinopathy Pregnancies 
Sickle cell anemia 16 
Sickle cell hemoglobin C disease 19 
Sickle cell beta thalassemia disease 2 


Total 37 


Maternal 
deaths 









Neonatal 
deaths 








Abortions Stillbirths 
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Table II. Hematologic changes after transfusion cf five units of packed red cells into an early pregnant woman 
with sickle cell anemia who then aborted 


























Blood 
volume 


Reticulocytes 










Hematocrit volume 


Hemoglobin 





Sickle cells 
Comment 








2-13 18.5 14.4 4,840 895 100 0 9 wk. pregnant; 2 units of red cells 
2-14 27.5 8.4 3rd, 4th units of red cells 

2-15 36.0 4.6 — — 47 53 50 

2-16 37.0 6.2 —- 7 — — — — 5th unit of red cells 

2-19 36.0 1.2 — — — — 40 

2-26 84.0 0.5 — — 33 67 — - 

3-8 16.5 13.6 4,450 735 35 65 40 Incomplete abortion; 1.unit of blood; 
8-7 — — curettage | 


195 > — 4,990 975 





infused into the opposite arm in a volume equivaleat to 
or somewhat greater than that of the blood remo-ed. 

The percentage of circulating red cells that zon- 
tained hemoglobin S was quantified as followed: B ood 
anticoagulated with versenate was mixed with = re- 
cently prepared isotonic solution of sodium meabi- 
sulfite in such proportions that the red cells were well 
separated when examined with the high-power o5jec- 
tive of the microscope. The mixture was placed 5n a 
glass slide and a coverslip was overlaid and sealed with 
Permount to exclude entrance of oxygen. After ncu- 
bation for at least for at two hours at room tem-era- 
ture, 1,000 red cells were carefully examined tc de- 
termine the percentage of red cells that sickled..As the 
outset, the amounts of various hemoglobins pr=sent 
were also measured quantitatively by electrophcresis 
_ using either a starch block or a cellulose acetate strip 
and barbital: buffer at pH 8.6 to effect separation. 
Quite similar results were obtained with these -ech- 
niques. a : 

In part because of the high rate of spontareous 
abortion previously identified in women with sick= cell 
anemia, the degision was made to initiate transfasion 
therapy for the woman with a sickle hemoglobinozathy 
as early as the first trimester. Women with sickE cell 
anemia were transfused 13 times over' 23 weexs of 
pregnancy on the average; those with sickle cell- 
hemoglobin C disease were transfused on the average 
15 times over 18 weeks; for those with sickle cell-beta 


oe 





thalassemia disease the number of transfusions aver- 
aged 10 units administered over 14 weeks. 
Subsequent management. Throughout pregnancy 
each woman was reevaluated in the Obstetrics Compli- 
cations Clinic at least every two weeks. Late in preg- 
nancy, most of the women were hospitalized in the 
High-Risk Pregnancy Unit. At each evaluation hemato- 
crit, reticulocyte count, percentage of red cells that 
sickled, and residual red cell *'Cr activity were mea- 
sured. Packed red cells not containing hemoglobin S 
were infused whenever the percentage of circulating 
red cells that would sickle in sodium metabisulfite solu- 
tion rose to about 6096 or the hematocrit fell below 25. 
Because of the previously identified high incidence 


‘of low birth weight among infants of women with sickle 


hemoglobinopathies, the fetuses were periodically 
evaluated by sonography. At each clinic visit the 
women were questioned regarding their sense of well- 
being and, especially, the presence or absence of pain. 
All women received supplemental folic acid. 


Results 

The outcomes for 37 pregnancies complicated by 
sickle cell hemoglobinopathies in which transfusions of 
red cells: were employed prophylactically are consid- , 
ered.below according to the specific maternal hemo- 
globinopathy and are summarized, in part, in Table I. 

Sickle cell anemia. Fourteen women during 16 
pregnancies were transfused according to the protocol 


i 
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described. All of the women survived. The 16 preg- 
nancies culminated in the delivery of 14 liveborn in- 
fants who survived. One woman, the first subject to 
have been so managed, aborted at the end of the first 
trimester. Another women suffered a stillbirth late in 
pregnancy soon after she had become overtly hy- 
pertensive and developed congestive heart failure. 
Summaries of these.two pregnancies follow: Patient 
L. D., a 21-year-old black woman, was known to have a 
'si£kle cell hemoglobinopathy when first seen very early 
ir her only pregnancy. Sickle cell anemia was cón- 
fizmed by hemoglobin electrophoresis. At 9 weeks' ges- 
tation, as recorded in Table II, red cells from 2,500 ml 
of very recently donated blood were infused over a 3 
day period with no apparent adverse reaction. The 
percentage. of red cells that sickled in sodium metabi- 


sulfite solution was reduced to 4096 and the hematocrit 


was increased from 18.5 to 37.0 post transfusion. 

At 12 weeks’ gestation, while visiting 200 miles from 
Dallas, she aborted, presumably spontaneously, and 
bled copiously from the uterus. When she returned for 
care at Parkland Memorial Hospital she was no longer 
actively bleeding; the hematocrit was 16.5. One unit of 
blood was given and a small amount of placental tissue 
was removed by curettage, 

Patient B: S., a 23-year-old black primigravida, 
known to have sickle cell anemia was referred for care 
waen 14 weeks' pregnant. She had previously received 
elsewhere approximately 50 units of packed red cells at 
a frequency of one unit every four to six weeks. She 
stated that the transfusion regimen had ameliorated, 
but not totally prevented, attacks of pain. She was quite 
obese, weighing 195 pounds. Transfusion therapy was 
initiated according to the protocol. When she was 23 
weeks' pregnant she became markedly jaundiced but 
she did not feel ill. The plasma bilirubin concentration 
was 20.2 mg/dl and the serum glutamic oxaloacetic 
transaminase (SGOT) activity was 508 units. Six weeks 
later SGOT activity was normal and the plasma biliru- 
bin level was 5.8 mg/dl. She continued to feel quite 
well. Transfusion therapy was continued. Assays for 
HBsAg remained negative. 

Antepartum, systolic blood pressures zs high as 150 
mm Hg were recorded intermittently, but diastolic 
blood pressures never exceeded 84 mm Hg. She was 
nct edematous; her weight decreased from 195 pounds 
when first examined to 191 pounds late in pregnancy. 
Proteinuria was never detected. 

At 36 weeks' gestation the woman was hospitalized 
for repeat sonography, re-evaluation of liver function, 
and further transfusions of red cells. At that time, the 
hematocrit was 24, the percentage of red cells that were 
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sickled after incubation anaerobically with sodium 
metabisulfite was 47%, the reticulocyte count was 22%, 
and the bilirubin concentration was 3.7 mg/dl. The first 
day in the hospital blood pressure ranged from 120 to 
160 mm Hg systolic and 80 to 100 mm Hg diastolic; 
pulse remained about 100 per minute. She complained 
of a headache which persisted and the next day of 
blurred vision but no abdominal pain. She suddenly 
became severely dyspneic. The heart rate was now 140 
to 150 per minute and rales were prominent in both 
lungs. Immediately, treatment for congestive heart 
failure was initiated which included oxygen by mask 
and phlebotomy to remove 1,000 ml of blood. After 
phlebotomy the central venous pressure was 12 cm of 
water compared to 26 cm before. The dyspnea de- 
creased but tachycardia with a gallop rhythm persisted. 
Furosemide and digoxin were given intravenously as 
were 2 units of packed red cells which raised the he- 
matocrit to 30. At some time during these events, fetal 
heart activity ceased. 

Over the next two days before spontaneous labor, 
the blood pressure and heart rate returned to normal 
while she was being treated with furosemide, digoxin, 
and a low-sodium diet. During labor she was again hy- 
pertensive. The stillborn infant weighed 3,155 gm. 

Post partum, until discharge 11 days after delivery, 
blood pressures ranged from 112 to 160 mm Hg $ys- 
tolic and from 70 to 110 mm Hg diastolic, with a trend 
toward the lower values before discharge. Heart size, 


.when evaluated roentgenographically, was normal. 


Seven weeks after delivery she was hospitalized 
elsewhere for pain and "pneumonia" and was treated 
with 3 units of packed red cells and antibiotics: She 
soon improved. ; 

Nine weeks after delivery, when last evaluated by us, 
blood pressure ranged from 150'to 160 mm Hg systolic 
and:112 to 120 mm Hg diastolic! _ 

The 14 live-born infants of mothers with sickle cell 
anemia were delivered at 37 to 41 weeks' gestation, six 
by cesarean section. One of the infants was growth re- 
tarded. That infant, whose birth weight was 2,340 gm 


at 40 weeks' gestation, was delivered by cesarean sec- 


tion after desultory labor. The Apgar scores were 9 at 1 
minute and 5 minutes. The 13 other live-born infants 
all weighed more than 2,500 gm. Meconium staining of 
the amnionic fluid was identified in four instances. All 
of the infants subsequently thrived. ; 
Four pregnancies in one woman with sickle cell 
anemia provided an unplanned opportunity to evalu- 
ate the course of pregnancy in the same woman with 
and without transfusion prophylaxis. The differences 
observed were dramatic! , 
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AMELIORATION WITH " HYPERTRANSFUSIONS" 
RECURRENCE OF SYMPTOMS POSTPARTUM 
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Fig. 1. Summary of Patient E. F., SS hemoglobinopathy. Past history included amelioration with 
“hypertransfusions” and recurrence of. symptoms post partum. - 


Patient E. F., with sickle cell anemia, was given trans- 
fusions repeatedly during her first, third, and fourth 
pregnancies, but not during her second pregnancy: 
She received 14 units of packed red cells during her 
first pregnancy. She was free of pain throughout the 
period of transfusions and. until seven weeks after the 
spontaneous delivery of a normal infant at term. Sum- 
marized in Fig. 1 are the effects of the transfusions on 
the ratio of hemoglobin S to hemoglobin A, as well.as 
the high frequency and the varieties of debilities she 
suffered before transfusion and again once they were 
stopped and most of the donor cells had dissipated. 

During. her second pregnancy, transfusion therapy 
was initiated at 13 weeks, but she failed to return for 
further prenatal care age on the advice of a faith 
healer. : 

She was next seen at 30 weeks of pregnancy when 
transferred moribund to Parkland Memorial Hospital 
from another hospital where she had been treated for 
“pneumonia. " She was disoriented, hypoxic, hyperten- 
sive, in severe congestive heart failure, and in labor, An 
infant who weighed 1,150 gm was delivered vaginally 
after spontaneous | labor and died of respiratory distress 
36 hours later. The mother survived; her medical 
management was similar to that provided for Patient B. 
S., outlined previously. She refused tubal sterilization. 

During her third and fourth pregnancies she was 
again transfused according to the protocol. Healthy in- 
fants who weighed 3,270 gm and 3,220 gm were deliv- 
ered vaginally at term after spontaneous GOES, Post 


partum, after her fourth delivery, she underwent tubal 
sterilization. 

This woman has been free of incapaciting pain for 
any length of time only during the three pregnancies in 
which she was transfused systematically and for several 
weeks post partum until most of the donor red cells 
disappeared from the circulation (Fig. 1). 

Sickle cell- -hemoglobin C disease. Nineteen women 
were ‘each transfused during a single pregnancy ac- 
cor ding to the protocol described. All of the mothers 
survived. Subsequent to the initiation of prophylactic 
transfusions only one woman demonstrated any of the 
various forms of morbidity that are common during 
pregnancies complicated by sickle cell-hemoglobin C 
disease. She did so only at the outset when most of the 
circulating red cells contained hemoglobin S as de- 
scribed in the following summary: 

Patient R. D., when 21 weeks’ pregnant, received 2 
units of packed red cells which reduced the circulating 
red cells that sickled in sodium metabisulfite solution 
only to 82%. When she returned the next week for 
further transfusions, she complained of limb and back 
pain. She was febrile and rales were heard in the lungs. 
No cause was identified but embolism of necrotic bone 
marrow to the lungs was suspected. The use of nar- 
cotics was necessary to achieve any degree of relief 
from the pain. Three moré units of red cells were giv- 
en, followed by two more the next day. The total of 5 
units of red cells reduced the percentage of red cells 
that sickled to 50%. The lung findings and fever 
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promptly dissipated; the pain resolved more slowly but 
was gone after one week. 

Over a 17 week period a total of 26 units of packed 
cells were required to maintain at about 50% the per- 
centage of red cells that would sickle even though the 
woman's blood volume and red cells volume were not 
inordinately large. This unusually great requirement 
for packed red cells could have resulted only from 


. rapid destruction of the donor red cells, confirmatio 


of which was provided by ineasurements of red cell 
survival. 

At 38 weeks a growth-retarded infant who weighed 
2,160 gm was delivered by cesarean section. The irifant 
thrived. 

All of the 19 pregnancies of women with sickle cell- 
hemoglobin C disease culminated in the delivery of in- 
fants who were healthy at the time of discharge from 
the nursery. However, 5 of the 19 infants, including 
the one described above, weighed less than 2,501 gm at 
birth. Except for one infant, the low birth weights were 
the consequence of fetal growth retardation rather 
than prematurity. The exception, who weighed 1,485 
gm, was delivered at 32 weeks by cesarean section when 
the mother developed severe pre-eclampsia. 

Two other infants, although they weighed more than 
2,500 gm, were obviously growth retarded. Meconium 
staining of amnionic fluid was common. 

Delivery of 9 of the 18 pregnancies was accomplished 
by cesarean section because of suspected fetal growth 
retardation, inadequate labor, or fetal disiress during 
labor. . 

Sickle cell-beta thalassemia. Two women with this 
sickle cell hemoglobinopathy were successfully trans- 
fused according to the protocol. Their prenatal courses 
were benign and both were delivered vaginally at term. 
However, meconium was evident in the amnionic fluid 
of one aiid decelerations of the fetal heart rate late in 
labor were detected in the other. The appropriately 
grown newborn infants subsequently thrived. 

Transfusions of red cells, according to protocol, were 
administered to a third woman until difficulty in 
cross-matching developed later in pregnancy when 
they were stopped. A summary of pertinent events dur- 
ing this pregnancy, as well as during her previous 
pregnancy managed without transfusion, are pre- 
sented: ' 

Patient A. T. was identified during her first preg- 
nancy as having sickle cell-beta thalassemia disease. 
During the third trimester of pregnancy, she was hos- 
pitalized three times because of severe pain in the ex- 
tremities and the back. The last hospitalization ex- 
tended over seven weeks. Sbe was never given trarisfu- 
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sions. Near term, a healthy infant who weighed 2,730 
gm was‘delivered following induction of labor which 
was prompted both by pre-eclampsia and by pain 
which had made her so miserable. The child has beta 
thalassemia minor. 

She elected transfusion therapy with her second 
pregnancy. After she had received 8 units of packed 
red cells, considerable difficulty was encouiitered in 
finding more compatible red cells. Alloimmunization to 
hr’ antigen was suspected and prophylaxis with trans- 
fusions was stopped. After an extensive search, ted 
cells believed to be compatible were found and frozen 
for emergeücy use. When 36 weeks' pregnant she de- 
veloped severe pain in the limbs and back and was 
hospitalized. Ninety-one percent of red cells sickled 
after incubation with sodium metabisulfite solution. 
Two days later vaginal bleeding heralded a placenta 
previa. Cesarean section was performed followed by 
tubal sterilization. The infant, who. weighed 2,240 gm 
at birth, developed transient respiratory distress but 
subsequently thrived. 

One week after delivery she complained of severe 
pain iri the limbs and back, and especially of pain in the 
chest which was accompanied by considerable ap- 
prehension. Because of the possibility of a pulmonary 
infarct, treatment with heparin was instituted. The 
pain slowly subsided and she was discharged on the 
nineteenth postpartum day. 

Other adverse effects from transfusion. Transfu- 
sion reactions also included fever occasionally and , 
myalgia- -like discomfort infrequently. One woman be- 
came apprehensive and complained to tightness of the 
chest near the completion of a transfusion. Cardiópul- 
monary congestion or embolism, including air, was 
suspected but not proved. The symptoms cleared 
promptly after the transfusion was terminated. _ 

In two women with sickle cell anemia, repetitive 
transfusions profoundly suppressed the production of 
red cells. One woman had been given a transfusion 
elsewhere approximately 150 times during six years 
prior to the pregnancy and subsequently has been simi- 
larly transfused. The other women has never been 
given a transfusion except during this pregnancy. Dur- 
ing the pregnancies their reticulocyte counts, deter- 
mined after staining with brilliant cresyl blue, were as 
low as 1% or less. AS the consequence of the markedly 
reduced production of red cells, the perceritage of cells 
that would sickle decreased to as low as 1.3% in one 
woman and 8% in the other, even though transfusions 
were withheld until the hematocrits fell below-20 and 
acequate supplementation with folic acid had been 
provided. The white blood cell and platelet counts were 
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never abnormally low. In the woman who had >een 
transfused so extensively before the pregnancy the 
correction of. the severe anemia was made more 
difficult by accelerated destruction of donor red cells. 
Moreover, depressed red cell production perasted 
after delivery even though transfusions were witI held 
until the hematocrit fell to 14. The reticulocyte count in 
the other woman rose appreciably when transfvsions 
were stopped after delivery. The fetal outcomes were 
excellent; the infants weighed 3,335 gm and 3,65C gm. 
Evidence of alloimmunization, in addition to tkat al- 
ready cited, included the development of aritiz an- 
tibodies in one mother which led to a positive Ccoinbs 
test and mild hemolysis in the infant. Anti-Kel an- 
übodies in three other women caused no immediate 
problems for the mothers or their infants. The same 
was true for two women who developed anti-E and one 
with anti-M antibodies. 


Comment 


Experience with the use of prophylactic transfusions 
in the management of pregnancies complicated b» ma- 
ternal sickle cell hemoglobinopathies is limited. Ficks,® 
Buckle and associates,’ and Morrison and Wiser® have 
been impressed as we have been, by more favcrable 
maternal and fetal outcomes when normal rec cells 
were transfused at various times and by various ways 
during pregnancy. i : 

In the seven cases described by Ricks,? normal conor 
red cells were not given until quite late in pregaancy 
when a single relatively massive exchange transtusion 
was performed. Two of the seven women had aEeady 
demonstrated appreciable cardiopulmonary dy-func- 
tion accompanied by intense pain. ' 

Buckle and associates’ gave transfusions som2what 
earlier but less vigoriously than did Ricks. In two 5f the 
four women, severe pain and probably pulmonary in- 
farction developed subsequent to the transfusiozs but 
before delivery. Circulating sickle hemoglobina un- 
doubtedly has risen above 7096 when the attacxs oc- 
curred. l 

Morrison and Wiserë employed prophylactc ex- 
change transfusion in 36 pregnancies complicated bya 
sickle cell hemoglobinopathy. At 28 weeks, or ea lier if 
a complication developed before then, normal red cells 
were administered by exchange transfusion uatil at 
least 40% of the circulating hemoglobin was henoglo- 
bin A and the hematocrit was at least 35. The transfu- 
sions were repeated to 36 to 38 weeks, or sooner if the 
hematocrit was less than 25, if the percentage of he- 
moglobin A was less than 20, or if either a “crisis” or 
labor occurred. Of those pregnancies in whith the 
transfusion protocol was adhered to, two culmin: ted in 
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perinatal deaths. One woman with sickle cell anemia, 
who had the first transfusion at 28 weeks, but refused 


. further transfusions, died. 


The transfusion protocol that has been employed in 
this study provided for the somewhat more aggressive 
administration of normal red cells. Where possible, 
transfusions were begun earlier in pregnancy and were 
repeated sooner so that the percentage of red cells that 
would sickle only rarely was above 60%. 

The decision to reduce by transfusion the number of 
circulating red cells that could sickle to 5096 or some- 
what less and give a transfusion again when the value 
had risen to 60% was reinforced by the results of stud- 
ies by Murphy and associates.’ These: investigators 
demonstrated that the marked increase in viscosity in- 
duced by deoxygenation of blood from subjects with 
sickle cell anemia was due primarily to cell-to-cell in- 
teraction. Moreover, when compatible deoxygenated 
red cells that contained hemoglobin A were substituted 


for up to 50% of red cells that contained hemoglobin S, 


the viscosity of the deoxygenated blood was dispropor- 
tionately reduced. For example, the viscosity, mea- 
sured in centipoise, was reduced by three fourths when 
red cells that contained hemoglobin A were substituted 
for one half of the cells that contained hemoglobin S. 

The shortcomings of our study are appreciated. The 
protocol for transfusion has been employed to date in 
only 37 pregnancies complicated by sickle cell hemo- 
globinopathies. The pregnancy outcomes, for the most 
part, have been compared only to those of an ear- 
lier time. Nonetheless, two strong impressions have 
evolved: (1) When red cells were transfused prophylac- .. 
tically according to the protocol, pregnancy wastage was ` 
reduced appreciable. (2) There was a dramatic decrease 
in the maternal morbidity rate, especially severe, often 
intractable pain and pulmonary dysfunction from em- 
bolization of necrotic bone marrow. The ‘distinct im- 
pression ofimproved maternal well-being from prophy- 
lactic transfusions was reinforced by the ability of nearly 
one half of the women to cope successfully with the 
additional physical stresses imposed by cesarean section. 
Some of the women were, in fact, reluctant to agree to 
the recommendation that they not become pregnant 
again. Their reason was not so much the desire for more 
children, but rather that they felt much better -when 


‘pregnant than when not pregnant. 


Despite the apparent improvement in pregnancy out- 
come when compared to previous experiences at this 
institution, red cell transfusions administered according 
to the protocol did not uniformly create a “low-risk 
pregnancy.” Overall, the degree of benignancy that was 
achieved was inferior to that of pregnancies of women 
not afflicted with a sickle cell hemoglobinopathy. The 
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frequency of meconium staining of amnionic fluid, re-.: ` 
tarded fetal growth, or both, implied, at least, that the ,. 


intrauterine environment was less than ideal in a dis-“, 


turbing number of cases. ` 
The transfusions créated’ mor bidity i in some women; 
as described, and further morbidity can be anticipated. 


-Antibody formation which precludes successful trans- 
fusions is one potential: late complication. Another pos- , - 
' sible late complication is serious organ dysfunction from . 


iron overload, contributed to by the transfusions that 
were administered during the pregnancy: 


. Our experiences to date, as summarized in this re- 
port, serve as the basis for the following tentative con- 


clusions: (1) If a woman who has.a sickle cell hemoglo- 


, 
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Discussion 


“Dr. J. ROBERT Wnson, : Ann Arbor, Michigan: The ` 
change in attitude toward reproduction i in women with., 


hemoglobinopathies is epitomized in two papers from 
the same insitution.. The first, 1971, was entitled 


"Counseling the. patient with sickle cell disease about , 
reproduction: Pregnancy outcome does not justify the 
The authors advocated primary sterili-.' 
zation, abortion should pregnancy occur, and postpar- , . 
tum sterilization for those who did not have abortions. - 
"The 1976 edition was considerably more optimistic. 


r 


maternal risk! 


There were only two perinatal deaths following the de- `, 


livery of. 36 women treated with exchange transfusions. . 
- "The one maternal death occurred in a patient who, 


would not accept, the recommended treatment. 


Dr. Pritchard's results have also improved. Infant ,' 


survival has increased' considerably since the new pro- 


toccl was instituted. The perinatal mortality rate was | | 
. 1396 for the 146 women treated before 1973, and 3% in 


the present series "when early abortions were elimi- 


nated. One might suspect that the reduction in abor- ^ 
tion rate from 12% in the earlier series tó 3% in the - 
present one might be related to use of transfusions : 


' 
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binopathy insists upon being pregnant, the use of 
prophylactic transfusions, according ‘to the protocol 
described,. most likely offers the best chance for the 


` pregnancy to culminate in the birth of an infant who 
' subsequently thrives without an unduly great risk of 
., maternal death or.incapacitating maternal morbidity. 
` (8) Even when prophylactic transfusions are adminis- 
E tered to the mother, the fetal environment may be less 
„than optimal; therefore, careful monitoring of fetal 
; well-being is essential with prompt delivery w henever 

- evidence of compromise is obtained late in pregnancy. 
: (3) Because of the inherent risks from red cell transfu- 


sions and the nature of the maternal disease, sub- . 


sequent pregnancies should be discouraged. 
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early in pregnancy. This is unlikely, however, because 


„the earliest transfusion recorded was at 9 weeks’ well 
. after the usual changes responsible for abortion would 
' have occurred. 


‘Growth retardation, one of the important complica- 


‘tions associated with hemoglobinopathies, was not elim- 
‘inated in Pritchard's recent séries. Growth retardation 
-may be a result of interference with normal placental 


function by a combination of sickling in the chorio- 
decidual spaces and multiple small infarcts. In the pe- 


` ripheral circulation, sickling usually occurs in the re- 


duced.oxygen atmosphere of venous blood with se- 
questration of large numbers of red blood cells in the 


‘spleen. A similar phenomenon may occur in the chori- 


odecidual spaces where velocity of blood flow is re- 


.duced and where oxygen saturation may. be low 


enough to induce sickling. The resultant disturbances 
in placental exchange may be sufficient to prevent 


` normal fetal growth. Perhaps both growth retardation 
'. and abortion might occur less. often if transfusions 
were started early enough to provide a more normal 


hematologic. environment during iia placental de- 
velopment. .' 


1002 Cunningham and Pritchard 


The production of abnormal red blood cells and 
their sickling in peripheral blood can be almost climi- 


nated if the hemoglobin is kept above 10 gm and the 


percentage of circulating sickle cells below 40%. This 
can be accomplished by periodic transfusion of conor 
blood containing hemoglobin A with normal oxgen- 
carrying capacity. On the Obstetric Service of the Uni- 
versity of Michigan Hospital we too nave used repzated 
transfusions during the last weeks cf pregnancy rying 
to maintain high concentrations of hemoglobin . and 
concentrations of total hemoglobin that are normal for 
pregnancy, but we have not been completely saisfied 
with the results. Maternal complications have bezn re- 
duced, but fetal and neonatal problems still occur. 
Recently Dr. George H. Nolan, of our department, 
has been treating pregnant women with henoglo- 
binopathies much more vigorously than we have in the 
past. Since most maternal complications can b= pre- 
vented by maintaining high levels of hemoglobir- A; he 
now starts transfusions whenever anemia is recognized, 
even during the first few weeks of pregnancy. Te as- 
sumes that the replacement of much of the abrormal 
hemoglobin with hemoglobin A and the suppres ion of 
red blood cell production as early as possible ir preg- 
nancy will maintain reasonably normal hemcglobin 


function, which, in turn, will reduce sickling in the 


choriodecidual spaces and infarction, thus prcviding 
more normal placental support for the fetus. Taree of 
a larger group of women whose sickle cell disezse was 
so severe that they had been advised against pregnancy 
have been delivered. Transfusions were started : arly in 
the first trimester and were repeated whene-er the 
hemoglobin fell below 10 gm. None had any coaplica- 
tion related to the hemoglobinopathy and all tkree in- 
fants were healthy and of normal development and 
weight. Perhaps more consistent improvement rà preg- 
nancy outcomes can be obtained by preconception 
transfusion and repeated transfusions thrcighout 
pregnancy in the most severe cases. 

Both maternal and fetal complications can 5e pre- 
vented by eliminating hemoglobinopathies zad this 
may be' the next important step in their mana zement. 
There are 574 amino acid units in the alpha and beta 
chains of hemoglobin. The only difference 2etween 
hemoglobin A and hemoglobin S is the substitution of 
valine for glutamic acid at the B-6 position. Ccrection 
of this abnormality should become possible as tech- 
‘niques for genetic manipulation are developed At first, 
this will probably be accomplished by phlebotomy, re- 
construction of the hemoglobin genes in the labora- 
tory, and transfusion of the normalized bleod, but 
eventually it will be done in the bone marrcw. Until 
then, we must rely upon transfusion therapy designed 
specifically to provide the most normal environment 

` for thé fetus. The change of the patient's developing 
complications from repeated transfusions is present, 
but this is a small price to pay for a reasonabl- normal 
pregfiancy. 
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DR. ROBERT GOODLIN, Omaha, Nebraska. In our 
limited experience we have had women develop these 
very strange antibodies. I wonder if the Blood Bank in 
Dallas is particulatly careful when they crossmatch? 

I have been unable to convince our Blood Bank that 
they should crossmatch for all these irregular an- 
tibodies. 

Another thing, when fetal death has occurred in our 
service it has always been unexpected. I wonder if 
Dr. Pritchard has any monitoring experience? I know 
he uses estriols. I wonder if he would be able to predict 
when fetal death might occur? 

DR. JOHN QUEENAN, Louisville, Kentucky. I, too, am 
very concerned about the antibody question. The nor- 
mal population has an incidence of inegilar antibodies 
from | to 1.5%. 

In these particular patients where they often had 
multiple transfusions throughout their lives, and then 
are going to be transfused many times during preg- 
nancy, is any precaution taken, for instance, to protect 
them from getting a little "f" or a little "e," or 
avoidance of the Kell antigen in the Kell-negative situ- 
ation? 

The authors presented a patient who had a delivery 
at 40 weeks. Would it not be wiser to try to deliver 
babies after 38 weeks, when the fetus was considered to 
be physiologically at term? 

Dr. ALLEN WEINGOLD, Washington, D.C. I wondér 
if Dr. Pritchard would give us a little more information 
on the fine tuning of the transfusion therapy? That ts, 
if you use 25%, or 50%, or more, sickle’ cells as the 
indication for transfusion, what is the level that you are 
targeting on post transfusion? Are you advocating 
transfusion replacement or hypertransfusion? Is the 
objective marrow suppression, or simply reaching spec- 
ified level of sickle cells? 

Do you have information, Dr. Pritchard, on the 
half-life, if that is the proper term, for transfusions? Is 
there a significant variation from patient to patient on 
how rapidly there is a reaccumulation of sickle cells 
which would be a guide as to the frequency of testing 
and the need for recurrent transfusions? 

Dr. CARLYLE CRENSHAW, JR., Durham, North Caro- 
lina. Professor Jacobson, of the Strangeway Laboratory 
in Cambridge, has suggested that fetal and newborn: 
growth retardations in the erythroblast influences the 
result in folic acid deficiency. I wonder if perhaps you 
looked at the folic acid concentrations in babies with 
retarded growth? . 
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DR. WoopaRD D. BEACHAM, New Orleans, Louisi- 
ana. I must say, as a result of the work of Linus Pauling, 
my brother Dan and I became very much interested in 
sickle cell disease, especially during pregnancy. We 
presented the subject at a meeting of this Society, which 
incidentally was held at The Greenbriar in, 1950, and at 
that time it was a matter of calling attention of the 
Fellows to the subject. ‘ 

Among other conclusions we reached was that indi- 
viduals who have sickle cell disease are very poor can- 


didates for pregnancy. And the truth of the matter is it | 


would be better if they did not get pregnant. 

And we realized then, as we do now, that this is a 
genetically determined disease. It is an expensive dis- 
ease. Individuals have to be transfused repeatedly and 
in our original paper, we emphasized the importance 
of transfusion. 

We agree with Drs. Cunningham and Pritchard that 
the erythrocytes should be watched by all means. We 
commend them on this presentation, which comes up 
to the usual standard of excellence. 

And once again, we say an individual who has sickle 
cell disease should not become pregnant. 

However, these people will become pregnant. It is 
not a matter of their conferring with us and getting our 
advice. They are pregnant when we see them. And I 


am sure Dr. Pritchard has had that same experience. 


In this particular study I would like to know about 
the baby. How many of those have sickle cell traits or 
are actually candidates for the disease? 

Linus Pauling and co-workers, in the original publi- 
cation, decided that the difference between a sickle cell 
trait and sickle cell disease was not qualitative but 
quantitative. 

Dr. TOMMY EVANS, Detroit, Michigan. I do not know 
whether Dr. Pritchard has the problem in Dallas, but in 
our sickle hemoglobinopathy population the most 
rapidly growing religious sect is the Jehovah’s Witnes- 
ses, which will not accept blood or blood derivatives. So 
this is an added problem we have in our particular 
area. 

DR. CHARLES E. FLOWERS, JR., Birmingham, Ala- 
bama. I am interested, Dr. Pritchard, in how you moni- 
tored these pregnancies and your decision as to when 


to deliver the babies when there was intrauterine - 
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growth retardation, or other particular factors that led 
to the delivery? 

You had a high incidence of cesarean section, and I 
would be interested in the type of anesthesia used. 

Dr. Jack A. PRITCHARD (Closing), Several of the 
questions asked have been considered in the text. 
Hopefully, the answers provided are adequate. The 
suggestion of employing transfusions even before con- 
ception has merit except for the fact that it is unlikely 
that the abortion rate would be less than in the general 
popu.ation. Therefore, I believe that 1 would want to 
avoid needless transfusions until the pregnancy was 
firmly established. In the future we will attempt to 
employ sonography early in pregnancy to ascertain the 
health of the conceptus before starting transfusions. 

Antibodies to rare antigens have proved troublesome 
as meationed in the report. Red cell survival during the 
pregnancies was quantitated relatively precisely by la- 
beling the red cells with *'Cr. Infrequently, donor red 
cell survival was appreciably shortened without a 
speci£c antibody being found. In the most dramatic 
case the woman had previously received approximately 
150 units of blood. Marrow suppressión also was a 
problem in this case, as outlined in the report. The 
handvriting is on the wall: She does not make new red 
cells in significant numbers and she destroys donor 
cells at an accelerated rate! The prognosis is not good. 

Antepartum, sonography was performed serially 
along with clinical mensuration to evaluate fetal growth. 
Some infants were clearly growth retarded while others 
grew exuberantly. The reasons for the differences in 
growth were not evident. 

Delivery was accomplished by 41 weeks. We paid 
carefu. attention to the fetus and mother intrapartum. 
Electronic fetal monitoring was not considered to be 
the only important requisite for optimal care, however. 

We agree with Dr. Beacham that sickle cell hemo- 
globinopathies and pregnancy are a most worrisome 
combination. We present the following options to each 
womar.: We offer abortion to anyone who wants it. We 
offer to care for the pregnancy as we have in the past. 
We present the advantages and disadvantages of trans- 
fusion and use the transfusion protocol described in 
this report for those who want it. After a successful 
pregnancy outcome we encourage tubal sterilization. ' 


. 





Ninth Obstetric Anesthesia Conference 

The Ninth Obstetric Anesthesia Conference will be 
held at the Sheraton Waikiki Hotel, Oahu, Hav aii, on 
March 30-April 5, 1980. This meeting is sponscred by 
the Department of Anesthesiology at Ohio Sta e Uni- 
versity. 

A complete program or further information. can be 
obtained by' writing: John S. McDonald, M.D., De- 
partment of Anesthesiology, Ohio State Universty, 410 
W. 10th Ave., Columbus, Ohio, 43210. Teleohone: 
(614) 422-5591. ` 


Clinical Cytopathology for 
Pathologists— Postgraduate Course 


The Twenty-first Postgraduate Institute for Pathol- 
ogists in Clinical Cytopathology is to be given. at The 
Johns Hopkins University School of Medicine and The 
Johns Hopkins Hospital, Baltimore, Maryland, April 
14-25, 1980. 

Application is to be made before March 7, 1* 80. For 
details, write: John K. Frost, M.D., 610 Pethology 
Building, The Johns Hopkins Hospital, Betimore, 
Maryland 21205. 


Primary Care: Current Management of Conmon 
Office Problems 


The 1980 annual symposium, “Primary Care: Cur- 
rent Management of Common Office Proble ns,” will 
be presented at the Holiday Inn, Golden Ga.eway in 
San Francisco, California, January 30—Feb-uary 2, 
1980, by the Department of Ambulatory and Zommu- 
nity Medicine and Extended Programs in Med-cal Edu- 
cation of the University of Califor nia School of 
Medicine in San Francisco. 

For further information, write: Extended Erograms 
m Medical Education, Room 569-U, University of 
California, San Francisco, California 94143. 
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Combined First Annual Scientific Session of the 

Society for Clinical Trials and Seventh Annual : 

Symposium for Coordinating Clinical Trials 

The Combined First Annual Scientific Session of the 
Society for Clinical Trials and Seventh Annual Sympo- 
sium for Coordinating Clinical Trials will be presented 
May 6-8, 1980, at Philadelphia, Pennsylvania. The Ses- 
sions will focus on the design, organization, manage- 
ment, and analyses of clinical trials. Abstracts must be 
received by January 21, 1980. 

For information write to: Christian R. Klimt, M.D., 


‘Secretary, Society for Clinical Trials, Inc., 600 Wynd- 


hurst Ave., Baltimore; Maryland 21210. 


Dilemmas in Obstetrics 


A postgraduate course entitled “Dilemmas in 
Obstetrics” will be presented by the University of 
California, San Francisco, Department of Obstetrics 
and Gynecology, in Kauai, Hawaii, on Frraany 16-28, 
1980. 

For further information contact: Ms. Jo Anne Bow- 
man, Department of Obstetrics and Gynecology, Uni- 
versity of California Medical Center, 1489M, San 
Francisco, California 94143. 


Symposium on the Nutrition of the 
Cancer Patient i 


A Symposium on the Nutrition of the Cancer Pa- 
tient, sponsored by the National Cancer Institute, will 
be held January 10 and 11, 1980, at the National Insti- 
tutes of Health, Building 10, Masur Auditorium, 
Bethesda, Maryland. 

For information, write: Jean Cook, Capital Systems 
Group, 6110 Executive Boulevard, Rockville, Mary- 
land 20852. 





Meeting the needs of the entire 
DERMATOLOGIC COMMUNITY. 


JOURNAL of the 


^ AMERICAN ACADEMY OF 


DerMaTOLOGY 


A new professional journal devoted exclusively to 
the clinical and continuing education needs of the 
dermatologic community, including those family 
practitioners, pediatricians, and internists who are 
concerned with clinical manifestations of skin 
disease in their practice. 


SOCIETY AFFILIATION 

The Journal serves as the official publication of the 
5,000 member American Academy of Der- 
matology, the largest and most influential society in 
the specialty. 


COMPREHENSIVE EDITORIAL 

COVERAGE 

Included within the 110 English text pages publish- 

ed monthly are original scientific contributions 

describing basic research and laboratory and 
clinical studies. Other sections include: 

* Continuing Medical Education (CME) articles 
based on the Core Curriculum of Clinical 
Dermatology developed by the American 
Academy of Dermatology 

* Clinical review articles 

e Therapy articles 

* Clinical and laboratory studies 

* Gross and microscopic symposium 

* Editorials, Commentary, Meeting reports, 
Reports from other fields, Book reviews, 
Academy bulletin 


EDITOR ; 

J. Graham Smith, Jr., M.D., Professor of Der- 
matology and Medicine, and Chairman, Depart- 
ment of Dermatology, Medical College of Georgia, 
Augusta, Georgia. 


: FIRST ISSUE: JULY, 1979 


The JOURNAL OF THE AMERICAN ACADEMY 
OF DERMATOLOGY is published monthly with 


` the first issue appearing in July, 1979. You will find a 


subscription to the Journal to be your single most 
important reference to the latest advances oc- 
curring in the field of dermatology. Order your 
subscription today! 
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OBSTETRICIAN: 
GYNECOLOGIST 


Seeking second full time, board cer: 
tified: or eligible OBSTETRICIAN- 


GYNECOLOGIST for the Hill 


Health Center, a community based 
comprehensive health center in- 
tegrated with Yale. University. The 
position carries a Yale Clinica. 
Faculty appointment. Competitive 
salary, vacation, CME leave, fringe 
benefits. Minority/women ar- 
plicants encouraged to apply. 


Send C.V. l 
Janet B. Henrich, M.D. 
Director of Medical Services 
. Hill Health Center 
428 Columbus Avenue 
New Haven, CT 06519 


Medical Faculty 
Position in — 
Obstetrical Perinatalogy. 


| The Rochester Regional Perinatal 
Center seeks a faculty member with 
special expertise and intersst in 
Maternal-Fetal Medicine. App’ cants 
must be certified by the ABOG-or be 
board-eligible, motivated and able 
to teach medical students arid resi- 
dents, clinically - competent and in- 
terested in participation in diract pa- 
tient care, and dedicated to the 
pursuit of scholarship. For ccmplete 
information, please address nquiries 
to: Henry A, Thiede, MD. F-ofessor 
and Chairman, Departmen” of OB- 
GYN, Box 668, The University of 
Rochester School of Medicine and 
Dentistry, 601 Elmwood Avenue, 
Rochester, New York 14642. 


An Equal Opportunity Employe (M/F) 












‘CHAIRPERSON 
Department of Obstetrics 
& Gynecology 












Duke University is seeking appien for 
. the position of Professor and Chairperson of its 
Department of Obstetrics and Gynecology. In 
addition to academic responsibilities the 
chairperson will serve as chief of obstetrical & 
gynecological ‘services at university-owned 
hospitals. Requirements include an M.D. de- 
gree, experience in academic administration, 
and certification by the Amercian College of 
Obstetrics and Gynecology. The position will 

. become available September 1, 1980. 


' Curriculüm vitae arid other credentials 
should be sent to: 
Ob-Gyn Search Committee 
Office of the Vice President for Health Affairs 
Box 3701 
Duke University Medical Center 
Durham, North Carolina 27710 


The University is an affirmative action, 
l equal oportuni employer. 





































CHAIRPERSON 
OBSTETRICS & 
GYNECOLOGY 








Individual must T a board 
certified . | Obstetrician/ 
Gynecologist with clinical 
experience and administrative 
ability to direct the Department 
of Obstetrics and Gynecology 
in a 183 bed general hospital in 
$uburbàn Philadelphia. Please 
address all inquiries to: 
‘OB/GYN Search Committee. 
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The first disposable — 


Trichotine-D douche has the 
_ advantages common to all disposables— 
f convenience, ease of use and no possi- 
bility of self-infection. 

But Trichotine-D douche is the first 
disposable with a therapeutic rationale. 
The addition of Trichotine-D douche 
to a gynecologic regimen can provide 
distinct benefits over the therapeutic 
agent alone. During topical therapy 
Trichotine-D douche can give the 
medication better access to infected 
vaginal mucosa. During systemic 
therapy, Trichotine-D douche quickly 
relieves the pruritus while the systemic 
agent works to clear the infection." 

The ingredients in Trichotine-D can 
also provide useful 
adjunctive therapy 
following gynecologic 
-> surgery, by reducing 
postoperative discharge 


ouche with a therapeutic” 
rationale. * 





[4 Sa * 
| Maglia vaginitis before Trichotine ^ Monilial vaginitis < 


The alkaline formula 
of Trichotine-D cleanses better 

than acid douches—without precipitating 
vaginal contents? or “burning,” as acid 
douches tend to do. And it helps to main- 
tain the normal vaginal environment, 
with no broad spectrum antimicrobials 
to upset the vaginal flora. In addition to 
its therapeutic benefits, Trichotine-D has 
twice the volume of the bulky, prefilled 4 
disposables, and it’s more compact— 
with no potential for leakage. 
References: 1. Gotlib, M. H. and Adler, D. N.: Med. Times 
96:902, Sept. 1968. 2. Glynn, R.: Med. Times 96:170, 
Feb. 1968. 3. Laubach, G. E. and Wilchins, S. A.: 


Cancer Cytology 13:10, July-Dec. 1973. 4. Glynn, R.: 
Obstet. Gynecol. 22:640, Nov. 1963 


IG Reed & Carnrick/ Kenilworth, N.J. 07033 


The disposable douche 


that’s more Du a matter of convenience. 


and discomfort? Trichotine -D ` 


' DISPOSABLE DOUCHE/TWIN PACK . : 


"T". 
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2. She wants to space her family. 
3. She smokes. 
4. She has passed the “Pill” years. 


Freedom - intrauterine contraception is 
thé most convenient of all contraceptive 
methods. 


Comfort smallest inserter diameter of 
all IUDs. This means minimal discomfort 
* during insertion. 





Lippes 
Cue Loop'D  Saf-T-Coil" Saf-T-Coil" 


( Nullip) (Standard) 
e o 


i 8 07 tnm. 5.33 mm. 3.76mm. 4.50mm. 


1. She wants nonhormonal contraception. 





Security—high efficacy and relatively low 
incidence of expulsion and medical removal. 





(Rates —based on labeling claims 


a resse Ve tSp 100 women Cu-7' Lippes : Saf-T- 
Ce enemas for parous Loop D’ Coil? 
Pregnancy 1.9 2.7 2.4 


Expulsion ST 12.7 18.3 
Medical Removal 10.9 15.2 155 


These rates are derived trom separate studies conducted by different investigators in several 
population groups. Different rates have been reported from other clinical trials 





References: 1. Data on file at Searle Laboratc ories 2. Physicians Desk Reference, Medical 
Economics Company, Oradell, N. J., 1978. pp. 1216, 1521 . 


Intrauterine contraception is not appropriate for all women. Please see complete produa” 
information prior to use. A brief summary of product information appears on the next page. - 
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. 200mm? of exposed copper surface area. A retrieval thread is fastened to the free end of the vertical 


L4 


E af 


Destxiption: The plastic component of the Cu-7 is composed of pharmaceutical grade polypropylene 
eer lymer with barium sulfate added to render it radiopaque. Its shape approximates the number Ti 
is substantially smaller than previously available intrauterine devices; the vertical dimension 
measures 36 mm. and the horizontal, 26 mm. y Á 
Coiled around the vertical limb is a pure, virgin electrolytic copper wire providing approximately 


limb of the Cu-7 
The Cu-7 is supplied with a simple tubular polypropylene inserter. All components are sterile. 


Mode of Action: Available data indicate that the contraceptive effectiveness of the Cu-7 is enhanced 
by a minute quantity of copper released continuously from the coiled copper into the uterine cavity 

The exact mechanism by which metallic copper enhances the contraceptive effect of an IUD has not 
been conclusively demonstrated. Various hypotheses have been advanced, the most common being 
that copper placed in the uterus interferes with enzymatic or other processes that regulate blastocyst 
implantation 

Animal studies suggest that copper may play an additional role by reduction of sperm transport 
within the uterine environment 


Indication and Usage: The Cu-7 is indicated for contraception 


Contraindications: The Cu-7 should not be inserted when any of the following conditions exist. preg- 
nancy or suspicion of pregnancy: abnormalities of the uterus resulting in distortion of the uterine cavity: 
acute pelvic inflammatory disease or a history of repeated pelvic inflammatory disease: postpartum 
endometritis or infected abortion in the past three months: known or suspected uterine or cervical 
disease such as hyperplasia or carcinoma including unresolved, abnormal "Pap" smear; vaginal bleed- 
ing of unknown etiology: untreated acute cervicitis until infection is controlled; diagnosed Wilson s 
disease; known or suspected allergy to copper, previous ectopic pregnancy. and significant anemia. 


Warnings 
1 Pregnancy. (a) Long-term effects The long-term effects on the offspring of the presence of copper 
in the uterus when pregnancy occurs with the Cu-7 are unknown. 

ib) Septic abortion Reports have indicated an increased incidence of septic abortion associated in 
some instances with septicemia, septic shock and death in patients becoming pregnant with an IUD 
in place. Most of these reports have been associated with the mid-trimester of pregnancy. In some 
cases, the initial symptoms have been insidious and not easily recognized. If pregnancy should occur 
with a Cu-7 in situ. the Cu-7 should be removed if the thread is visible or. if removal proves to be or 
would be difficult, interruption of the pregnancy should be considered and offered to the patient as an 
option, bearing in mind that the risks associated with an elective abortion increase M onem age. 

(c) Continuation of pregnancy. If the patient chooses to continue the pregnancy and the Cu-7 remains 
in situ, she must be warned of the increased risk of spontaneous abortion and the increased risk of 
sepsis, including death. The patient must be closely observed and she must be advised to report 
immediately all abnormal symptoms. such as flu-like syndrome, fever, abdominal cramping and pain. 
bleeding. or vaginal discharge, because generalized symptoms of septicemia may be insidious. 


2. Ectopic pregnancy (a) A pregnancy which occurs with an IUD in situ is more likely to be ectopic than 
a pregnancy occurring without an IUD. Therefore. patients who become pregnant while using a Cu-7 
Should be carefully evaluated for the possibility of an ectopic pregnancy. 

ib) Special attention should be directed to patients with delayed menses. slight metrorrhagia and/or 
unilateral pelvic pain. and to those patients who wish to interrupt a pregnancy occurring in the presence 
of a Cu-7 to determine whether ectopic pregnancy has occurred 


3. Pelvic infection An increased risk of pelvic inflammatory disease associated with the use of IUDs 
has E reported. While unconfirmed. this risk appears to be greatest for young women who are 
nulliparous and/or who have a multiplicity of sexual partners. Salpingitis can result in tubal damage 
and occlusion, thereby threatening future fertility. Therefore. it is recommended that patients be taught 
to look for symptoms of pelvic inflammatory disease. The decision to use an IUD in a particular case 
m y vado by the physician and patient with the consideration of a possible deleterious effect on 
uture fertility. 

Pelvic infection may occur with a Cu-7 in situ andat times result in the development of tubo-ovarian 
abscesses or general peritonitis The symptoms of pelvic infection include: new development of men- 
Strual disorders (prolonged or heavy bleeding), abnormal vaginal discharge, abdominal or pelvic pain, 
dyspareunia. fever The symptoms are especially significant if they occur following the first two or 
three cycles after insertion Appropriate aerobic and anaerobic bacteriologic studies should be done 
and antibiotic therapy initiated promptly. If the infection does not show marked clinical improvement 
within 24 to 48 hours, the Cu-7 should be removed and the continuing treatment reassessed on the 
basis of the results of culture and sensitivity tests. 


4 a Partial penetration or lodging of the Cu-7 in the endometrium or myometrium can result 
in a difficult removal. This may occur more frequently in smaller uteri. (See removal instructions.) 


5 EE Partial or total perforation of the uterine wall or cervix may occur with the use of the Cu-7. 
usually during insertions into patients sooner than two months after abortion or delivery or in uterine 
cavities too small for the Cu-7. The possibility of perforation must be kept in mind during insertion and 
at the time of any subsequent examination. If perforation occurs, laparotomy or laparoscopy should be 
performed as soon as medically feasible and the Cu-7 removed Abdominal adhesions. intestinal pene- 
tration. intestinal obstruction. and local inflammatory reaction with abscess formation and erosion of 
adjacent viscera may result if the Cu-7 is left in the peritoneal cavity — 


6 Medical diathermy The use of medical diathermy (short-wave and microwave) in a patient with a 
metal-containing IUD may cause heat injury to the surrounding tissue. Therefore. medical diathermy 
to the abdominal and sacral areas should not be used on patients using a Cu-7 


7. Effects of copper Additional amounts of copper available to the body from the Cu-7 may precipitate 
aoe in women with undiagnosed Wilson's disease The incidence of Wilson's disease is 1 
in 


Precautions 

1. Patient counseling. Prior to the insertion the physician, nurse. or other trained health professional 
must provide the patient with the Patient Brochure. The patient should be given the opportunity to read 
the brochure and discuss fully any questions she may have concerning the Cu-7 as well as other 
methods of contraception 


2 Patient evaluation and clinical considerations a! A complete medical history should be obtained 
to determine conditions that might influence the selection of an IUD. A physical examination should 
include a pelvic examination. Pap smear, gonorrhea culture and. if indicated. appropriate tests for 
other forms of venereal disease. The physician should determine that the patient is not pregnant 
ib) The uterus should be carefully sounded prior to the insertion to determine the degree of patency 
of the endocervical canal and the internal os, and the direction and depth of the uterine cavity. Exercise 
care to avoid perforation with the sound. DO NOT USE THE Cu-7 INSERTION INSTRUMENT AS A 
SOUND. In occasional cases. severe cervical stenosis may be encountered. Do not use excessive 
force to overcome this resistance 
. ici The uterus usually sounds to a depth of 6 to 8 cm Insertion of a Cu-7 intoa uterine cavity measur- 
ing less than 6.5 cm. by sounding may increase the incidence of pain, bleeding. partial or complete 
expulsion. perforation. and possibly pregnancy 
(d) To reduce the possibility of insertion in the presence of an existing undetermined pregnancy, the 
optimal tme for insertion is the latter part of the menstrual flow or one or two days thereafter The Cu-7 
should not be inserted post partum or post abortion until involution of the uterus is complete. The inci- 
dence of perforation and expulsion is greater if involution is not complete 
It is. however, necessary to place the Cu-7 as high as possible within tne uterine cavity to help 
avoid partial or complete expulsion that could result in pregnancy 
Since the Cu-7 represents a different design in intrauterine contraception, physicians are cautioned 
thayit is imperative for them to become thoroughly familiar with the instructions for use before attempt- 
Ning placement of theCu-7- 
(e) IUDs should be used with caution in those patients who have an anemia or a history of menorrhagia 
ypermenorrhea. Patients experiencing menorrhagia and/or metrorrhagia following IUD insertion 
máy be at risk for the development of hypochromic microcytic anemia. Also, IUDs should be used with 
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(f) Syncope, bradycardia or other neurovascular episodes may occur during insertion or removal of 
IUDs, especially in patients with a previous disposition to these conditions. : 

(g) Patients with valvular or congenital heart disease are more prone to develop subacute bacterial 
endocarditis than patients who do not have valvular or congenital heart disease. Use of an IUD in these 
patients may represent a potential source of septic emboli. 

(h) Use of an IUD in those patients with acute cervicitis should be postponed until proper treatment 
has cleared up the infection 

(i) Since the Cu-7 may be partially or completely expelled, patients should be reexamined and evalu- 
ated shortly after the first postinsertion menses, but definitely within three months after insertion. 
Thereafter annual examination with appropriate medical and laboratory evaluation should be carried 
out. The Cu-7 should be replaced every three years. 

(j) The patient should be told that some bleeding or cramps may occur during the first few weeks 
after insertion, but if these symptoms continue or are severe she should report them to her physician. 
She shouid be instructed on how to check after each menstrual period to make certain that the thread 
still protrudes from the cervix and cautioned that there is no contraceptive protection if the Cu-7 has 
been expelled. She should also be cautioned not to dislodge the Cu-7 by pulling on the thread. If a partial 
expulsion occurs, removal is indicated and a new Cu-7 may be inserted. The patient should be told to 
return within three years for removal of the Cu-7 and for replacement if desired 

(k) A copper-induced urticarial allergic skin reaction may develop in women using a copper-contain- 
ing IUD. If symptoms of such an allergic response occur. the patient should be instructed to tell the 
consulting physician that a copper-containing device is being used 

(I) The Cu-7 should be removed for the following medical reasons: menorrhagia and/or metrorrhagia 
producing significant anemia: uncontrolled pelvic infection: intractable pain often aggravated by inter- 
course, dyspareunia; pregnancy. if the thread is visible: endometrial or cervical malignancy: uterine or 
cervical perforation; or any indication of partial expulsion. 

(m) If the retrieval thread cannot be visualized it may have retracted into the uterus or have been 
broken off, or the Cu-7 may have been expelled. Localization usually may be made by feeling with a 
probe; if mot, x-ray or sonography can be used. When the physician elects to recover a Cu-7 with the 
thread nat visible, the removal instructions should be considered. 

(n) If any patient with a Cu-7 suddenly develops overt clinical hepatitis or abnormal liver function 
tests. appropriate diagnostic procedures should be initiated 


Adverse Reactions: Perforations of uterus and cervix have occurred. Perforation into the abdomen has 
been followed by abdominal adhesions, intestinal penetration, intestinal obstruction, local inflam- 
matory reaction with abscess formation and erosion of adjacent viscera. Pregnancy has occurred with 
the Cu-7 in situ and when the Cu-7 has been partially or completely expelled. 

The incidence of spontaneous abortion, when conception occurs with intrauterine devices in situ, 
appears to be increased over that in unprotected women. Insertion cramping, usually of no more than a 
few seconds duration. may occur; however, some women may experience residual cramping for several 
hours or-even days. Intermenstrual spotting or bleeding or prolonged or increased menstrual flow 
may occur. 

Pelvic infection including salpingitis with tubal damage or occlusion has been reported. This may 
result in future infertility. Complete or partial expulsion of the Cu-7 may sometimes occur, particularly 
in those patients with uteri measuring less than 6.5 cm. by sounding. Urticarial allergic skin reaction 
may occur. The following complaints have also been reported with IUDs although their relation to the 
Cu-7 has not been established: amenorrhea or delayed menses, backaches. cervical erosion, cystic 
masses in the pelvis, vaginitis, leg pain or soreness, weight loss or gain, nervousness, dyspareunia, 
cystitis, endometritis, septic abortion, septicemia, leukorrhea, ectopic pregnancy, difficult removal, 
uterine embedment, anemia, pain, neurovascular episodes including bradycardia and syncope sec- 
Ondary to insertion, dysmenorrhea, and fragmentation of the IUD 


Directions for Use: The Cu-7 is to be placed within the uterine cavity. See the Procedure4or Insertion 
for two insertion techniques. 

The small diameter of the Cu-7 facilitates easy insertion in nulligravidous and nulliparous. as well 
as parous women. The optimal time of insertion is during the latter part of the menstrual flow or one or 
two days thereafter. The cervical canal is relatively more patent at this time, and there is little chance 
that the patient may be pregnant. 

Present information indicates that efficacy is retained for 36 months, There is no evidence that con- 
traceptive efficacy decreases with time up to three years of use, but until adequate data indicating a 
longer effective life become available, the Cu-7 must be removed within 36 moriths from the date of 
insertionand a new one inserted if desired. If partial expulsion occurs. removal is indicated, and a new 
pedi... be inserted. Removal of the Cu-7 may also be indicated in the event of heavy or persistent 

leeding. 

The physician should become thoroughly familiar with the instructions for use before attempting 
insertion:or removal of the Cu-7. 


Clinical Efficacy: In clinical trials of the Cu-7 conducted by Searle Laboratories. use effeclyen 
was determined as follows for parous and nulliparous women, as Y e life table method 
(Rates are expressed as cumulative events per 100 women through 12, 24, an months of use.) 

This experience encompasses 387,131 woman-months of use. including 12 months for 11,517 
women, 24 months for 7.895, and 36 months for 3.661. 


12 Months 
Parous Nulliparous 
Pregnancy 19 T. 


How Supplied 
Available in cartons of 6. 30 and 100 sterile units (Cu-7 with an inserter) and sufficient patient leaflets 
and identification cards 


— e estt ee eia. LM 
Please see complete product labeling for additional information. including insertion and removal 
instructions 


SEARLE | Searle Laboratories 
Division of Searle Pharmaceuticals Inc 
Box 5110, Chicago, Illinois 60680 ia 


CUF intrauterine 
copper contraceptive,  : 
—the leadina WIN ' 


24 Months 36 Months 
Parous Nulliparous | Parous Nulliparous 
29 2.6 34 34 
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A lot less than everyone once thought. Just a few years ago, a 50-mcg 
dosage was considered low. Today, there's an effective combination oral 
contraceptive containing 30 mcg of estrogen: Loestrin 1.5/30. 

In spite of a 40% reduction in the dose of estrogen, efficacy of Loestrin 
1.5/30 is considered comparable to that of combination oral contracep- 
tives containing higher levels of estrogen. 

Irregular bleeding is somewhat more frequent with 
F’ Loestrin 1.5/30 than with combinations containing larger 

doses of estrogen. With continued use, however, the 

frequency decreases. 
And if you're concerned about your patients’ intake 

of estrogen over an extended period of time, Loestrin 
1.5/30 contains 30 mcg of ethinyl estradiol, so 
patient exposure to estrogen is reduced. 


LOESIRIN 15/30 


(1.5 mg norethindrone acetate and 
1 mcg ethinyl estradiol tablets, USP) 


a 30-mcg alternative to higher estrogen 


. ‘Visualization of 
mammalian ovulation.” 
Copyright ©4971, by 
Cine-Science Co., Ltd., 
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N Briet Summary of Prescribing Information 


LOESTRIN® 1.5/30 
(1.5 mg norethindrone acetate and 30 mcg ethinyl estradiol tablets, USP) See section under 
Special Notes on Administration and How Supplied 


* DESCRIPTION 


Loestrin 1.5/30 Products are progestogen-estrogen combinations. 
INDICATION AND USAGE 
Loestrin 15/30 Products are indicated for the prevention of pregnancy in women who elect to 
use oral contraceptives. 

In clinical trials with Loestrin 1,5/30 involving 17.139 therapy cycles, there was a pregnancy 
rate of 0.49 per 100 woman years. 
Dose-related risk of thromboembolism from oral contraceptives: Studies have shown a 
positive association between the dose of estrogens in oral contraceptives and the risk of j 
thromboembolism. It is prudent and in keeping with good principles of therapeutics to minimize 
exposure to estrogen. The oral contraceptive prescribed for any given patient should be that 
product which contains the least amount of estrogen that is compatible with an acceptable 
pregnancy rate and patient acceptance. 
CONTRAINDICATIONS 

1. Thrombophlebitis or thromboembolic disorders 

2.A past history of deep-vein thrombophlebitis or thromboembolic disorders 

3. Cerebral vascular or coronary artery disease 

4. Known or suspected carcinoma of the breast 

5. Known or suspected estrogen-dependent neoplasia 

6. Undiagnosed abnormal genital bleeding 

7. Known or suspected pregnancy (See No. 5 under WARNINGS.) 
WARNINGS 


Cigarette smoking increases the risk of serious cardiovascular side effects from 
oral contraceptive use. This risk increases with age and with heavy smoking (15 or 
more cigarettes per day) and is que marked in women over 35 years of age. 
Women who use oral contraceptives should be strongly advised not to smoke. 
The use of oral contraceptives is associated with increased risk of several serious 

conditions including thromboembolism, stroke, myocardial infarction. hepatic adenoma, 

gallbladder disease, and hypertension Practitioners prescribing oral contraceptives 
Should be familiar with the following information relating to these risks. 


1. Thromboembolic Disorders and Other Vascular Problems: An increased risk of thromboem- 
bolic and thrombotic disease associated with the use of oral contraceptives is well- 
established. Studies have demonstrated an increased risk of fatàl and nonfatal venous throm- 
boembolism and stroke, both hemorrhagic and thrombotic 
Cerebrovascular disorders: |n a collaborative Study in women with and without predisposing 
Causes. it was estimated that the risk of hemorrhagic stroke was 2.0 times greater in users than 
nonusers, and the risk of thrombotic stroke was 4.0 to 9.5 times greater. 

Myocardial infarction: An increased risk of myocardial infarction associated with oral 
contraceptives has been reported confirming a previously suspected association. These 
. Studies found that the greater the number of underlying risk factors (cigarette smoking, 
hypertension, hypercholesterolemia, obesity, diabetes, history of preeclamptic toxemia) for 
coronary artery disease, the higher the risk of developing myocardial infarction, regardless of 
whether the patient was an oral contraceptive user or not Oral contraceptives, however, were 
found to be a clear additional risk factor 

It has been estimated that users who do not smoke (smoking is considered a major predis- 
posing condition to myocardial infarction) are about twice as likely to have a fatal myocardial 
infarction as nonusers who do not smoke. Oral contraceptive users who are smokers have 
about a fivefold increased risk of fatal infarction compared to users who do not smoke, but. 
about a tenfold to twelvefold increased risk compared to nonusers who do not smoke. The 
amount of smoking is also an important factor. 

Risk of dose: In an analysis of data, British investigators concluded that the risk of throm- 
boembclism including coronary thrombosis is directly related to the dose of estrogen used in 
Oral contraceptives; however, the Quantity of estrogen may not be the sole factor involved 
Estimate of excess mortality from circulatory diseases: The risk of diseases of the circula- 
tory system is concentrated in older women, in those witha long duration of use, and in ciga- 
rette smokers. 

A study of available data from a variety of sources concluded that the mortality associated 
with all methods of birth contro! is low and below that associated with childbirth, with the 
exception of oral contraceptives in women over 40 who smoke 

The risk of thromboembolic and thrombotic diseases associated with oral contraceptives 
increases with age after approximately age 30 and, for myocardial infarction. is further 
increased by hypertension, hypercholesterolemia, obesity, diabetes, or history of preeclamptic 
toxemia, and especially by cigarette smoking 

The physician and the patient should be alert to the earliest manifestations of thromboem- 
bolic and thrombotic disorders. Should any occur or be suspected, the drug should be 
discontinued immediately. 

A fourfold to sixfold increased risk of postsurgery thromboembolic complications has been 
reportec in users. If feasible, oral contraceptives should be discontinued at least four weeks 
before surgery of a type associated with an increased risk of thromboembolism or prolonged 
immobilization 

2. Ocular lesions: Neuro-ocular lesions, such as optic neuritis or retinal thrombosis, have 
been associated with the use of oral contraceptives. Discontinue the oral contraceptive if there 
is unexplained sudden or gradual, partial, or complete loss of vision, onset of proptosis or 
diplopia. papilledema; or retinal vascular lesions 

3. Carcinoma: Long-term continuous administration of estrogen in certain animal species 
increases the frequency of carcinoma of the breast, cervix, vagina, and liver 

In humans, an increased risk of endometrial carcinoma associated with the prolonged use of 
exogenous estrogen in postmenopausal women has been reported. However, there is no 
evidence suggesting increased risk of endometrial cancer in users of conventional combina- 
tion or progestogen-only oral contraceptives 4 

Studies found no evidence of increase in breast cancer in women taking oral contraceptives; 
however, an excess risk in users with documented benign breast disease was reported 

There is no confirmed evidence of an increased risk of cancer associated with oral contra- 
Ceptives. Close clinical surveillance of users is, nevertheless, essential. In cases ofun- 
diagnosed persistent or recurrent abnormal vaginal bleeding, appropriate diagnostic measures 
Should be taken to rule out malignancy Women with a strong family history of breast cancer, or 
who have breast nodules, fibrocystic disease, or abnormal mammograms, should be monitored 
with particular care 

4. Hepatic Tumors: Benign hepatic adenomas have been found to be associated with oral 
contraceptives. Because hepatic adenomas may rupture and may Cause death through 
intra-abdominal hemorrhage, they should be considered in women presenting abdominal pain 
and tenderness, abdominal mass, or shock. 

A few cases of hepatocellular carcinoma have been reported in women taking oral contra- 
ceptives The relationship of these drugs to this type of malignancy is not known at this time 

5. Usage in or Immediately Preceding Pregnancy. Birth Detects in Offspring, and Malignancy in 
i ad ffspring: During early pregnancy, female sex hormones may seriously damage the 
offspring. 

An increased risk of congenital anomalies including heart defects and limb defects, has 
been reported with the use of oral contraceptives in pregnancy 

There is some evidence that triploidy and possibly other types of polyploidy are increased 
among abortuses from women who become pregnant soon after ceasing oral contraceptives 

Pregnancy should be ruled out before continuing an oral contraceptive in any patient who 
has missed two consecutive menstrual periods. If the patient has not adhered to the Schedule. 
the possibility of pregnancy should be considered at the time of the first missed period, and oral 
contraceptives should be withheld until pregnancy has been ruled out. If pregnancy is con- 
firmed, the patient should be apprised of the potential risks to the fetus and the advisability of 

cdd ot the pregnancy should be discussed 
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"Women who discontinue oral contraceptives with the intent of becoming pregnant should Y 
use an alternate form of contraception for a period of time before attempting to conceive. 
Administration of progestogen-only or progestogen-estrogen combinations to induce j 
withdrawal bleeding should not be used as a test of pregnancy A A 
6. Gallbladder Disease: Studies report an increased risk of surgically confirmed gallbladder — : 
disease in users of oral contraceptives. ` $ E 
7. Carbohydrate and Lipid Metabolic Effects: Because decreased glucose t bein has been ~ 
observed in a significant percentage of patients, prediabetic and diabetic patients should be 
carefully observed while receiving oral contraceptives A 
An increase in triglycerides and total phospholipids has been observed. : 
8. Elevated Blood Pressure: An increase in blood pressure has been reported in patients s 
receiving oral contraceptives. The prevalence in users increases with longer exposure. Age is- $ 
also strongly correlated with development of hypertension. Women who previously have had 
hypertension during pregnancy may be more likely to develop elevation of blood pressure. 
9 Headache: Onset or exacerbation of migraine or development of headache of a new . 
pattern which is recurrent, persistent, or severe, requires discontinuation of oral contraceptive 
10. Bleeding Irregularities: Breakthrough bleeding, spotting, and amenorrhea are frequent | 
reasons for patients discontinuing oral contraceptives. In breakthrough bleeding, nonfunctional 
causes should be borne in mind. In undiagnosed abnormal bleeding from the vagina, adequat: Ag 
diagnostic measures are indicated to rule out pregnancy or malignancy. mus 
Women with a past history of oligomenorrhea or secondary amenorrhea, or young women 
without regular cycles should be advised that they may have a tendency to remain apovulatory = 
orto become amenorrheic after discontinuation of oral contraceptives. Me x 
11. Ectopic Pregnancy: Ectopic as well as intrauterine pregnancy may occur in contraceptive 
failures, 
12. Breast Feeding: Oral contraceptives may interfere with lactation. Furthermore,a small — i 
fraction of the hormonal agents in oral contraceptives has been identified inthe milk of ie 


receiving these drugs 
PRECAUTIONS : 
1.Acomplete medical and family history should be taken prior to the initiation of oral iod 
contraceptives. The pretreatment and periodic physical examinations should:include special xx 
reference to blood pressure, breasts, abdomen, and pelvic organs, including Papanicolaou d i 
smear and relevant laboratory tests. As a general rule, oral contraceptives should not be. 
prescribed for longer than one year without another examination 
2 Preexisting uterine leeomyomata may increase in size Ux 
3. Patients with a history of psychic depression should be carefully observed and the drug 
discontinued if depression recurs to a serious degree T 
4. Oral contraceptives may cause fluid retention and should be prescribed with caution, and 
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only with careful monitoring, in patients with conditions which might be aggravated 
5. Patients with a past history of jaundice during pregnancy have an increased risk of 
recurrence of jaundice. If jaundice develops, the medication should be discontinued. 4 
6. Steroid hormones may be poorly metabolized and should be administered with caution iri: 
patients with impaired liver function | el ` 
7, Users may have disturbances in normal tryptophan metabolism, which may result ina x 
relative pyridoxine deficiency. ^ 
B. Serum folate levels may be depressed 4 
9. The pathologist should be advised of oral contraceptive therapy when relevant specimens 
are submitted. SS 
10. Certain endocrine and liver function tests and blood components may be affected.  , « p 
(a) Increased sulfobromophthalein retention. (b) Increased prothrombin and factors VIIVITI; = 
IX, and X; decreased antithrombin 3; increased norepinephrine-induced platelet aggregabili 5 
E 





(c) Increased thyroid-binding globulin (TBG) leading to increased circulating totalthyroid ^ 5 
hormone. (d) Decreased preghanedio) Syetetiop (e) Reduced response to metyrapone tes! E. 
Drug interactions: Reduced efficacy and increased incidence of breakthrough bleeding have 7 
been associated with concomitant use of rifampin and an association has been suggested wp i 
barbiturates, phenylbutazone, phenytoin sodium, and ampicillin 
ADVERSE REACTIONS 3 
An increased risk of the following serious adverse reactions has been associated with oral 
contraceptives. * ee b - 
Thrombophlebitis; Pulmonary embolism; Coronary thrombosis; Cerebral thrombosis; - yar 
Cerebral hemorrhage; Hypertension: Gallbladder disease; Benign hepatomas, Congenital | 3 b 
anomalies $5 
There is evidence of an association between the following conditions and the use oforal — "| 
contraceptives, although additional confirmatory studies are needed. Mesenteric thrombosis, 
Neuro-ocular lesions, eg. retinal thrombosis and optic neuritis. QA 
The following adverse reactions have been reported in patients receiving oral contraceptives: 
and are believed to be drug-related: Nausea and/or vomiting, usually the most common Wr. 
adverse reactions, occur in approximately 10 percent or less of patients during the first cle. 
Other reactions, as a general rule, are seen much less frequently or onl Gc cas ona em A ~ 
testinal symptoms; breakthrough bleeding: spotting; change in ffi flow; dysmenor- 
rhea; amenorrhea during and after treatment: temporary infertility after discontinuance of 
treatment, edema; chloasma or melasma: breast changes, change in weight; change in i 
Cervical erosion and cervical secretion, possible diminution in lactation when given immedi- cf 
ately post partum; cholestatic jaundice: migraine. increase in size of uterine leiomyomata,; rash - 
(allergic); mental depression; reduced tolerance to carbohydrates, vaginal candidiasis; — - 


change in corneal curvature; intolerance to contact lenses i | 
The following adverse reactions have been reported and the association has been neither: “| 
confirmed nor refuted ra! UR 
Premenstrual-like syndrome: cataracts; changes in libido; chorea, changes in appetite; * 
cystitis-like Sy nCrOmn a headache: nervousness; dizziness; hirsutism; loss of scalp hair; 3 
erythema multiforme; erythema nodosum; hemorrhagic eruption; vaginitis; porphyria E 
Special Notes on Administration s 4 
Loestrin 1.5/30 (1.5 mg norethindrone acetate and 30 mcg ethinyl estradiol tablets, ut | 
USP) —Menstruation usually begins two or three days. but may begin as late as the fourthor -1 


fifth day, after discontinuing medication : 

Loestrin Es] 15/30— Menstruation usually begins two or three days, but may beginaslateas 
the fourth or fifth day, after the brown ferrous fumarate tablets have been started me. 

Because of the relatively low estrogenic content, Loestrin 15/30 is not a good cyclic regula- — 
tor There are patients whose inherent hormone balance will require larger amounts of estrogen» ` 
than that contained in Loestrin 1.5/30 to achieve cyclic reQularity These patients experience 
altered bleeding patterns, which do not conform to treatment schedeies 

The physician should be alert to the fact that the irregular bleeding patterns could mask * 
bleeding from organic cause, and appropriate diagnostic measures should be taken if the 
bleeding persists or continues after changing to a higher estrogen-content product. — 

After several months, bleeding may be reduced to a virtual absence: reduced flow maybea | 
result of medication and not indicative of pregnancy 
HOW SUPPLIED | 
Loestrin 15/30is available in compacts each containing 21 green tablets and 7 brown 4 
tablets. Each green tablet contains 1.5 mg of norethindrone acetate and 30 mcg of ethinyl lj 
estradiol. Each brown tablet contains 75 mg of ferrous fumarate. Available in packages of five 








compacts and packages of five refills. M 
Loesten [2T] 1.5/30 is available in compacts each containing 21 tablets. Each green tablet : 
contains 1.5 mg of norethindrone acetate and 30 mcg of ethinyl estradiol. Available in pack- „e " i 
ages of five compacts and packages of five refills * a & 
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New! 


Available 
for the first time 


The ten-year cumulative author and 
subject index to volumes 100-129 
(1968-1977) of the AMERICAN 
JOURNAL OF OBSTETRICS AND ES 
GYNECOLOGY is now available for 
your journal collection. It is a complete 
and comprehensive reference guide to 
over 28,000 pages of authoritative 
articles published in the Journal 
during the past ten years. 









_ TEN-YEAR CUMULATIVE INDEX 
VOLUMES 100. AE 
The world-renowned "Gray SEN P 
Journal" is the oldest specialty journal RUE ee. 
devoted to obstetrics and gynecology. : 





A j B. V. MOSBY COMPANY 
Now these influential papers, 


appearing between 1968-1977, have 
been, cross-referenced to include 
over 23,100 subject entries. Each 
entry lists the complete article title, 
author(s), volume, page, and year of 
publication. 


The author index lists more than 13,850 contributors from this period, 
along with respective article title, author-to-author referral, volume, page, 
and publication date. 


The 479-page index is handsomely presented in a rust and gold cloth- 
cav@ volume. It is a must for every library concerned with obstetrics and 
gynecology. Send for your copy of this valuable reference today! 


479 pages, 8%” x 11”, Price: $31.75 U.S.A.; $40.25 Canada; $33.50 all other countries. 























| YES! 
B "Send mez copies of the Ten-year Cumulative Index (1968-1977) to the ii 
a AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY O My payment for $ g 
E (0126-6). Price: $31.75 U.S.A.; $40.25 Canada; $33.50 all other countries. is enclosed. (I understand 7 
i Mosby will pay shipping 

costs.) [| 
E Name E 
E O Bill me later. (I understand E 
| . Address a shipping and handling E 

ill be added.) 
B charge wi 7 
` City State Zip 4 3: 
* AN pet __ Complete and mail today to The C. V. Mosby Company, Attn: Order Processing Dept., 4 Nj 
“On 11830 Westline Industrial Drive, St. Louis, Mo. 63141 € 
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Consultants 


Consultants for the American Journal of Obstetrics and Gynecology 1005 
Clinical opinion 


The “intra-abdominal version technique” for delivery of transverse lie by 1009 
low-segment cesarean section 

Marco Antonio Pelosi, M.D., F.A.C.O.G., F.A.C.S., Joseph Apuzzio, M.D., 

Donald Fricchione, M.D., F.A.C.O.G., and Vijaya V. Gowda, M.D., F.A.C.O.G. 

Newark, New Jersey 
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Be ready to offer your patients 
the special care they need. 





prepare with these 
timely new books 


A New Book. GYNECOLOGICAL CYTOPATHOLOGY. 
Edited by MatiasJimenez Ayala and Francisco Nogales 
Ortiz; with 14 contributors. Reflecting the work of 16 well- 
known Spanish cytologists, this atlas amply covers 
subjects in gynecological cytology and a review of the 

rmonal, bacteriological, and organic aspects of 
cytodiagn gsi. The book visually shows you technique, 
normal cytology through various stages ofnormal, vaginal 
cytology during inflammation and cytological studies 
during pregnancy. The excellence of the illustrations give 
clear examples of cell differentiation plus a good overview 
of normal and pathological cytology. November, 1978.285 
pages, 569 illustrations including 304 in color. Price 
$36.50. 


New 4th Edition! DIAGNOSIS AND MANAGEMENT OF 
THE.FETUS AND NEONATE AT RISK: A Guide for Team 
Care. By S. Gorham Babson, M.D.: Martin L. Pernoll, M.D.; 
and Gerda I. Benda, M.D.Thisfourtheditioncontinuesits 
emphasis orhe team approach to the identification and 
martagement of the most common problems of risk for the 
perinate. Expanded coverage includes: 

** management of infants at medium risk 

** techniques of feeding preterm infants of varying 
weights and gestations 

** new chapter on multiple pregnancy 

** the very low birth weight infant. 


~“Ostober, 1979. Approx. 432 pages, 98 illustrations. About 


$21.95. 


Call .us for nore information on these or any other 
`g fne by re nces. Dial toll-free (800) 325-4177, 
, exte in Missouri, call collect (314) 872-8370, 
extension 10 during our regular business hours. 


a ^m 


A New Book! BREAST-FEEDING: A Guide for the 
Medical Profession. By Ruth A. Lawrence, M.D. 
Emphasizing early bonding through breastfeeding, this 
new book provides practical, clinical information to help 
manage the nursing mother and child from conception 
through complete weaning. Divided into two parts, the 
first section contains basic data on lactation (including 
anatomy, physiology. biochemistry and synthesis of 
human milk). Part II covers overall medical management of 
motherand baby during breastfeeding. A helpful appendix 
is also included. October, 1979. Approx. 344 pages, 92 
illustrations. About $13.95. 

BSP 
Blackwell Scientific Publications 

Mosby is proud to be the exclusive North American 
distributor of these excellent Blackwell Scientific 
Publications: 

A New Book! SPERMATOZOA, ANTIBODIES, AND 
INFERTILITY. Edited by Jack Cohen, D.Sc. and W. F. 
Hendry, Ch.M., F.R.C.S. May, 1979. 224 pages, 35 
illustrations. Price, $27.50. 

New 2nd Edition! HUMAN REPRODUCTIVE 
PHYSIOLOGY. Edited by Rodney P. Shearman, M.D., 
F.R.C.O.G. October, 1979. Approx. 600 pages, 90 
illustrations. About $58.50. 

ESSENTIALS OF FAMILY PLANNING. By Josephine 
Barnes. 1976. 148 pages, 12 illustrations. Price, $5.95. 
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Gynecology 


The effect of smoking and oral contraceptives on the urinary excretion of 1012 
epinephrine and norepinephrine 

Frederick P. Zuspan, M.D., with the technical assistance of Nancy Davis, B.S. 

Columbus, Ohio 
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Laparoscopic sterilization with the spring clip: Instrumentation development and 1016 
current clinical experience 


Jaroslav F. Hulka, M.D., Khairia Omran, M.D., Brian A. Lieberman, M.D., and 
Alan G. Gordon 
Chapel Hill and Research Triangle Park, North Carolina, and Manchester, England 


Probability of menopause with increasing duration of amenorrhea in 1021 
middle-aged women 


R. B. Wallace, M.D., B. M. Sherman, M.D., J. A. Bean, Ph.D., A. E. Treloar, Ph.D., and 
L. Schlabaugh, B.A. 
Iowa City, Iowa, and Chapel Hill, North Carolina 


Coagulation studies of patients taking low-dose heparin during and after major 1025, 
gynecologic surgery 


A. F. Chung, M.D., F.A.C.O.G., L. L. Phillips, Ph.D., and G. Levine, M.D. 
New York, New York 


Local versus general anesthesia: Which is safer for performing 1030 
suction curettage abortions? 


David A. Grimes, M.D., Kenneth F. Schulz, M.B.A., Willard Cates, Jr., M.D., M.P.H., and 


Carl W. Tyler, Jr., M.D. — ` ~ 
Atlanta, Georgia : 
The Vulvar Clinic: An eight-year appraisal 1036 


Eduard G. Friedrich, Jr., M.D., F.A.C.O.G., Kim Burch, M.D., and John P. Bahr, Ph.D. 
Milwaukee, Wisconsin 
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Presence of a human chorionic gonadotropin-like substance in human sperm HOAT , 


Ricardo H. Asch, M.D., Emilio O. Fernandez, M.D., Theresa M. Siler-Khodr, Ph.D., and Carl 
J. Pauerstein, M.D. 
San Antonio, Texas 
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HOW WILL YOU SELECT 
YOUR NEW PRACTICE? 


Selecting a new practice site can be traumatic 
and time consuming. Health Resources Cor- 
poration is a multi-discipline health care firm 
that specializes in assisting physicians find new 
practice opportunities. We represent a variety of 
solo, group and hospital-based practices in rural 
and urban communities in the South and 
Southeast. Let our professional staff of Medical 
Placement Specialists help you and your family 
find the practice and community that is right for 
you. This confidential service is provided to you 
at no cost or obligation. Please send your de- 
tailed CV to: Curtis J. Novrell, Medical Place- 
ment Specialist, Health Resources Corpora- 
tion, 5333 River Road, New Orleans, LA 70123, 
or call 504/733-3353 today. 


POST RESIDENCY FELLOWSHIP 
IN PELVIC SURGERY 


The Department of Gynecology and Obstetrics of The Union 
morial Hospital, offers a one-year post-residency 

Fellowshif in pelvic surgery. 
The fellowship emphasizes techniques in radical pelvic 
surgery, reconstructive surgery, female urology and surgery of 
the intestinal tract directly related to gynecology. The pelvic 
surgery fellow has a regular rotation through the microsurgery 
laboratory of The Union Memorial Hospital to establish his skill 
in infertility surgery. The dog surgery and cadaver dissection 
laboratory within the Department of Gynecology and 
Obstetrics is used in the training of pelvic surgeons. In addition 
to training in pelvic surgery the fellow is responsible for 
teaching surgical techniques to obstetrical and gynecological 
residents in the dog surgery laboratory and operating room. 
The fellowship is designed to reinforce those basic surgical 
skills encountered in the typical Ob-Gyn residency to which ex- 
posure has been brief because of time and patient limitation. 
The pelvic surgery fellow is not responsible for routine opera- 
tion of the Ob-Gyn clinics, delivery rooms, etc., which allows 
him to concentrate on the more difficult pelvic operations and 
surgical exercises. 
Candidates for the pelvic surgery fellowship must have com- 
pleted an approved residency in obstetrics and gynecology 
and be eligible for the American Board of Obstetrics and 
Gynecology. 

erestce- candidates should apply to: 

Clifford R. Wheeless, Jr., M.D., Chairman 

Department of Gynecology and Obstetrics 

The Union Memorial Hospital 








If you benefit 
from this journal, 


here's why 
you'll benefit 
from this book: 


e authoritative articles from 
Clinical Pharmacology and 
Therapeutics 


e clear and easy-to-read explana- 
tions of essential statistical 
concepts 


e provocative insights into the 
common sense and science 
behind statistical data 


CLINICAL BIOSTATISTICS 


This unique book critically examines the entire 
field of clinical biostatistics. It presents a series of 
original articles that first appeared over a five year 
period in Clinical Pharmacology and Therapeutics. 
Widespread reader acclaim and the timeliness of the 
subject prompted publication of the essays into con- 
venient book form. 

The essays are logically arranged into 29 
chapters and organized into five major sections, 
each preceded by brief commentary written 
especially for the book. You'll find informative 
discussions on the diverse statistical techniques 
used in medical practice and research; research 
and design problems; presentation of data; and 
methods of data analysis. Dr. Feinstein has 
reorganized his original articles to provide you 
with a completely current guide to the biosta- 
tistics used in both clinical and investigative 
situations. He also offers valuable insights into 
topics either totally neglected or inadequately 
covered in conventional texts. Throughout, dis- 
cussions are written in lively prose style, which 
makes the subject both interesting to read and 
easy-to-understand. Why not benefit from Dr. 
Feinstein's expert guidance firsthand—order 
your copy of CLINICAL BIOSTATISTICS today! 


By Alvan R. Feinstein, M.D., 1977, 468 pages 
plus FM I-XIV, 6-7/8” x 10”, 10 illustrations. Price, 
$19.50 


ORDER BY PHONE! 
Call toll free (800) 325-4177 ext. 10. In Missouri call 
collect—(314) 872-8370 ext. 10 during normal busi- 
ness hours. A80794 
Price effective in U.S.A. only. 
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. Rapid assessment of fetal pulmonary maturity 1048 
William Copeland, Jr., M.D. 
Columbus, Ohio 
Prenatal and intrapartum high-risk screening. Il. Risk factors reassessed 1051 
Calvin J. Hobel, M.D., Lee Youkeles, M.A., and Alan Forsythe, Ph.D. 
Los Angeles, California 
Preinduction cervical priming with oral prostaglandin E; 1057 
N. H. Lauersen, M.D., F.A.C.O.G., I. A. MacKenzie, M.R.C.O.C., and "B 
~x M. P. Embrey, F.R.C.O.G. 4 
Y Oxford, England i 
4 
Failure of penicillin to eradicate group B streptococcal colonization in the 1062 1 
pregnant woman 3 
Susan E. Gardner, Martha D. Yow, Leroy J. Leeds, Peter K. Thompson, "d 
Edward O. Mason, Jr., and Dorothy J. Clark A 
~ | 
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DIRECTOR OF 
OBSTETRICS / 
GYNECOLOGY 


Saginaw Cooperative Hospitals, Inc., 
a non-profit medical education cor- 
poration is seeking a certified 
Obstetrician-Gynecologist with in- 
terest in both undergraduate and 
graduate training. Undergraduate 
program is affiliated with Michigan 


State University, College of Human 
Medicine. Residency program is ac- 
credited for four years of graduate 
education. Research opportunities 
available. Salary and fringe benefits 
are competitive. We are an Equal 
Opportunity Employer. Interested 
qualified applicants should contact: 
Thomas Cinque, M.D., 
Saginaw Cooperative Hospitals, Inc. 
1000 Houghton Avenue, 
Saginaw, Michigan, 48602. 
Telephone: (517) 771-6878. 











CLINICAL FACULTY 
POSITIONS OPEN 
7 KING FAISAL UNIV. 
COLLEGE OF MEDICINE 
DAMMAM, SAUDI ARABIA 


The expanding College of Medicine at King 
Faisal University invites applications from 
qualified faculty in: 


OBSTETRICS/ GYNECOLOGY 


SALARIES are highly competitive. 


BENEFITS are excellent (include free housing 
and educational allowances) 


Send c.v. and 3 references to: 


Dr. Tawfiq Tamimi 
Dean, College of Medicine 
King Faisal University 
c/o Saudi Arabian Educational Mission 
2221 West Loop South 
uston, Texas 77027 














PERSONALIZED 
LIBRARY CASES 


Keep your personal copies of AMERICAN 
JOURNAL OF OBSTETRICS AND 
GYNECOLOGY in these specially designed 
library file cases. Designed to keep your 
journal copies near at hand in your office, 
library, or home. 

Your case is heavy bookbinder's board in 
a rich red Kivar cover. Files are scuff- 
resistant and washable. 

Lettering is stamped in gold leaf and the 
cases make a fit companion for the most 
costly binding. 

Files are reasonably priced—only $4.95 
each, postpaid (3 for $14., 6 for $24.). Add 
$1.00 postage per case for orders outside U. S. 
Satisfaction unconditionally guaranteed or 
your money back! Use the coupon for prompt 
shipment. 





Jesse Jones Box Corporation (est. 1843) 
P. O. Box 5120 
Philadelphia, Pa. 19141 


Please send me, postpaid — library cases for 
AMERICAN JOURNAL OF OBSTETRICS AND 
GYNECOLOGY at $4.95 each (3/$14., 6/$24.) 


NEW SIZE (8%4" x 11") 3 cases/year 
OLD SIZE (71⁄4" x 1042") copies prior to 1975 
(2 cases/year) 
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New books...ones you'll want 
for your reference library 





A New Book! ULTRASOUND IN HIGH- 
RISK OBSTETRICS. By RUDY E. SAB- 
BAGHA, M.D., Northwestern University 
Medical School, Prentice Women’s Hos- 
pital, Chicago, Illinois. Ultrasound has 
proven to be an excellent tool which 
allows the clinician to closely monitor 
the biophysical profile of the fetus. Be- 
cause of its accuracy and non-invasive 
nature, indications for its use through- 
out gestation have greatly increased. UL- 
TRASOUND IN HIGH-RISK OBSTET- 
. RISS zoncisely presents to the reader an 
in-depth understanding of the clinical 
applications of diagnostic ultrasound in 
high-risk gravidas. Its purpose is to allow 
the obstetrician to utilize sonography to 
its fullest advantage in the antenatal 
management of the pregnant woman. 
To give the reader an appreciation of 
the way in which ultrasound works and 
of its accuracy and reliability, the first 
two chapters deal with instrumentation 
and methodology. The remaining chap- 
ters contain descriptions and illustrations 
of the specific use of sonar in the ante- 
natal'detection ôf abnormal pregnancies. 
Emphasis is placed on the means of for- 
mulating a correct clinical diagnosis by 
accurate definition of gestational age, 
distinction between normal and intra- 
uterine growth retarded fetuses, detec- 
tion of fetal congenital anomalies, diag- 
` «nosis of placental abnormalities includ- 
ing Dkageata previa, and delineation of 
the nature of pelvic masses associated 
with pregnancy. Obstetricians and others 
who provide care gr are concerned with 
- pregnant fomen Will find the informa- 
enn is bookho be of great and prac- 
“tical value their day to day use. 708 
pp., 58 illus., 1979, $11.00. 
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A New Book! INDUCTION OF OVULA- 
TION. Edited and with contributions by 
ROBERT B. GREENBLATT, M.D., 
Medical College of Georgia, Augusta. 
(9 Contributors). This book brings to- 
gether a group of the world's most dis- 
tinguished scientists who have made ma- 
jor contributions to this field. The chap- 
ters thoroughly detail the current state 
of knowledge in: Anovulation; Gonado- 
tropins; Clomiphene Citrate; Gonadotro- 
pin Releasing Hormone (FSH/LH-RH); 
Prolactin: Mechanisms of Release, Effect 
on Reproduction, and Results of Phar- 
macological Suppression; Other Modali- 
ties; Hormonal Patterns and Interrela- 
tionships During the Ovulatory Cycle. 
The clinician will find this to be a most 
useful and practical book. /67 pp., 56 
illus., 1979, $14.75. 


A New Edition! OBSTETRICS AND 
GYNECOLOGY: The Clinical Core, 2nd 
ed. By RALPH M. WYNN, M.D., 7he 
University of Arkansas College of Medi- 
cine, Little Rock, Arkansas. Designed for 


. today's approach to medical education, 


this book presents the clinical core cur- 
riculum—material that every undergrad- 
uate medical student must know about 
obstetrics and gynecology. Now thor- 
oughly revised, with all sections brought 
completely up to date, this second edi- 
tion includes essential information on 
gynecologic endocrinology-— particularly 
hypothalamic dysfunction, oncology, 
and on medical complications. Entirely 
new sections cover genetics, gametogen- 
esis, fertilization, embryology, placental 
structure and function, and physiology 
of pregnancy. 296 pp., 1979, $15.00. 





PULMONARY DISEASE OF THE 
FETUS, NEWBORN AND CHILD. 
Edited and with contributions by 
EMILE M. SCARPELLI, M.D., Ph.D., 
Albert Einstein College of Medicine, 
New York, New York; PETER A. M. 
AULD, M.D., Cornell University Medi- 
cal College, New York, New York; and 
HAROLD S. GOLDMAN, M.D., Albert 
Einstein College of Medicine, New York, 
New York. (23 Contributors). 680 pp. 
(7 x 10), 376 illus., 1978, $54.00. 


DEVELOPMENTAL CRANIOFACIAL 
BIOLOGY. By HAROLD C. SLAVKIN, 
D.D.S., University of Southern California 
School of Dentistry, Los Angeles, Cali- 
fornia, 464 pp. (74 x 10%), 174 illus., 
1979, $45.00. 


DETECTION, PREVENTION AND 
MANAGEMENT OF URINARY TRACT 
INFECTIONS, 3rd ed. By CALVIN M. 
KUNIN, M.D., Ohio State University 
School of Medicine, Columbus. 387 pp., 
83 illus., 1979, $18.00. 


THE CANCER PATIENT: Social and 
Medical Aspects of Care. Edited and with 
contributions by BARRIE R. CASSI- 
LETH, Ph.D., University of Pennsylvania 
Cancer Center, Philadelphia. (21 Con- 
tributors). 332 pp., paperback, illus., 
1979, $12.50, 


OUTPATIENT SURGERY. Edited and 
with contributions by RICHARD CARL- 
TON SCHULTZ, M.D., University of IIli- 
nois at the Medical Center, Abraham 
Lincoln School of Medicine, Chicago. 
(25 Contributors). 470 pp. (7 x 70), 
342 illus., 1979, $48.50. 
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of increasing pain perception...” — 
Halpern L M: Anxiety and pain in postoperative patients. Hospital Practice (special report), January 1977, pp 37-33. 
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Following surgery... 


the perception 
of pain diminished „Calm 
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ViSiafil LM. 
nydroxyzine HCI 


— reduces the anxiety component of pain 
— permits reduction in narcotic dosage 
—controls emesis 


Please see Brief Summary on following page for contraindications, precautions and adverse reactions. 





VisTaril LM. 


(hydroxyzine HCl) 


100 mg/2 ml — 50 mg/ml and 
25 mg/ml Vials and Isojects® 


preoperatively 
and 
postoperatively 
e allays presurgical anxiety... allays 
the anxiety that may heighten the 
perception of postoperative pain 
e may enhance the effects of analgesics 
and reduce narcotic requirements 


e controls postoperative emesis 


e vital signs are seldom impaired 
(Involuntary motor activity, includ- 
ing rare instances of tremor and 
convulsions, has been reported, 
usually with higher than recommen- 
ded dosage.) 


BRIEF SUMMARY 
VISTARIL® (hydroxyzine hydrochloride) 
Intramuscular Solution/For Intramuscular Use Only 
Contraindications: Hypersensitivity to hydroxyzine. 
The solution is for intramuscular use only and 
should not, under any circumstances, be injected 
subcutaneously, intra-arterially, or intravenously. 
- Hydroxyzine, when administered to the pregnant 
mouse, rat, and rabbit, induced fetal abnormalities 
in the rat at doses substantially above the human 
therapeutic range. Since adequate data are not 
available to establish safety in early pregnancy, 
hydroxyzine is contraindicated during this period. 
Precautions: HYDROXYZINE MAY POTENTIATE 
THE ACTION OF CENTRAL NERVOUS SYSTEM 
DEPRESSANTS SUCH A5 NARCOTICS AND 
BARBITURATES. In conjunctive use, dosage for 
these drugs should be decreased as much as 50°/o, 
Because drowsiness may occur, patients should 
be cautioned against driving a car or operating 
dangerous machinery. The usual precautions for 


- Fux : 
? foe, seme injection should be followed; soft- 
i tissu@reacttons have rarely been reported when 


proper technique has been used, Hydroxyzine 
intramuscular solution should be injected well 
within the body of a relatively large muscle. Inad- 
vertent subcutaneous injection may result in signif- 
icant tissue damage. In adults, the preferred sites 
are the upper outer quadrant of the buttock (i.e., 
gluteus maximus), or the mid-lateral thigh. In 
children, preferably the mid-lateral muscles of the 
thigh. In infants and small children, the upper outer 
quadrant of the gluteal region should only be 

used when necessary, as in burn patients, in order 
to minimize the possibility of damage to the sciatic 
nerve. The deltoid area should be used only if 


. well developed, such as in certain adults and older 


children, and then only with caution to avoid radial 
nerve injury. Intramuscular injections should not 
be made in the lowgr and middle thirds of the 
upper arm, Aspiration is necessary to help avoid 
inadvertent intravascular injection. 

Adverse Reactions: Drowsiness may occur; if so, it 
is usually transitory and may disappear in a few 
days of continued therapy or upon dosage reduc- 
tion. Dryness of the mouth may occur with higher 
doses. Involuntary motor activity, including rare 
instances of tremor and convulsions, has been 
reported, usually with doses considerably higher 
than those recommended. 

Supply: Vistaril (hydroxyzine HCl) Intramuscular 
Solution: 25 mg/ml—10 ml vials; 50 mg/ml—2 ml 
.and 10 ml vials; Isoject®, 25 mg/ml and 50 mg/ml— 
1 ml fill; 100 mg/2 ml—2 ml fill. 

Military Depot: NSN 6505-00-052-1367 (50 mg/ml, 
10 ml vials) 
VA Depot: NSN 6505-00-052-1367B (50 mg/ml, 

10m vials) | 

Mere detailed professional information available 
on request. 
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AUTHORS! 


For you... a new book that contains 
virtually everything you want 
to know about 


THE SCIENTIFIC JOURNAL: 
EDITORIAL POLICIES AND 
PRACTICES 


Guidelines for Editors, Reviewers, 


and Authors 


In 1665 the first scholarly journal was published in 
France. Since that time, there has been no one 
source of editorial guidelines for journal editors. 
This new book now provides you with such a 
source. 


YOU DECIDE YOUR OWN APPROACH! 


Presenting the advantages and disadvantages of 
each specific decision, eminent editors offer you 
various recommendations, discussions, and opin- 
ions concerning the problems you may encounter: 





“Because we are aware that there is no ‘right’ 
policy on most editorial matters, we have tried 
not to prescribe rules, but have, instead, 
explored various facets of the problems that 
confront the editor in his daily work." 


The book is divided into two general sections: 
editorial policies, which usually require major 
decisions; and editorial practices, which involve 
minor decisions, often about format or mechanical 
style. You'll find essays exploring: the manuscript 
reviewing system; special types of manuscripts 
(abstracts, transactions, solicited manuscripts, 
book reviews). You'll value chapters which cover: 
information for authors; copyright; errata; refer- 
ences cited; copy-editing; journal cover; etc. 


From “the purpose of scientific journals" to 
"binding practices," this new book contains 
virtually everything you want to know as editor, 
reviewer, or author. See for yourself! 

By Lois DeBakey, Ph.D. In collaboration with: Paul F. 
Cranefield, M.D., Ph.D.; Ayodhya P. Gupta, M.D.; Franz 
J. Ingelfinger, M.D.; Robert J. Levine, M.D.; Robert H. 
Moser, M.D.; J. Roger Porter, Ph.D.; and F. Peter 


Woodford, Ph.D. August, 1976. 128 pages, 6" x 9". 
Price, $12.50. 


Please send me on 30-day approval THE SCIENTIFIC 
JOURNAL: EDITORIAL POLICIES AND PRACTICES. 
Price, $12.50. 

0 Bill me O Master Charge # 

O Payment enclosed 


Name 
Address 
City 
Stete ZigQode i. — 4—— 
MOSBY . 


TIMES MIRROR 














30-day approval offer good only in 


continental U.S. and Canada. Teas MOSBY CUMBAN 


11830 WESTLINE INDUSTRIAL DRIVE 
A60519 ST, LOUIS, MISSOURI 63141 


EDITORS! REVIEWERS! : 


EON, 


American Journal of Obstetrics and Gynecology Editors 


Editors 

JOHN I. BREWER, Editor in Chief 

FREDERICK P. ZUSPAN, E. J. QUILLIGAN, Editors 
ALBERT B. GERBIE , Associate Editor 


HOWARD C. TAYLOR, Jr., ALLAN C. BARNES, Emeritus Editors 


Advisory committee on policy 


David G. Anderson A. Brian Little 

C. D. Christian Lawrence D. Longo 

Leo J. Dunn Edgar L. Makowski 

David Figge , Roy T. Parker - Ae 
Fred T. Given J. €. G. Whetham z 
Board of corresponding editors 

Oscar Aguero, Caracas 

Frederick Kubli, Heidelberg : 
Pierre O. Hubinont, Brussels 

Malcolm Symonds, Nottingham 

Ichiro Taki, Fukuoka 
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Lethal to monilia 





Gentle to patients 


IN MONILIASIS 
 BETADINE Microbicides 


- E: Nm Se 


Pt 





Vaginitis Regimen 


High cure rate... rapid symptomatic relief 


High cure rate is achieved in monilial 
vaginitis with the topical regimen 
employing BETADINE Microbicides: 


BETADINE SOLUTION 
BETADINE VAGINAL GEL 


(povidone-iodine) 


BETADINE DOUCHE 


Easy-to-follow regimen 

In the office, swab the cervix and 
‘vulvovaginal area with BETADINE 
Solution Which is promptly and 
decisively microbicidal. Prescribe 
BETADINE Vaginal Gel (povidone- 

- iodine), one applicatorful of which is 
aio be inserted each night, followed 
Fineret marning by BETADINE 


Douche in therapeutic concentration. 


After 2 weeks 

The patient returns for an office visit 
after two weeks of therapy. In more 
resistant cases, the regimen may 
have to be continued through 1 or 2 
cycles. BETADINE Microbicides are 
virtually nonirritating to vaginal 
mucosa and do not stain skin and 
natural fabrics. 

Lethal to other vaginal 
pathogens too 

The broad-spectrum microbicidal 
action of BETADINE Microbicides 
kills not only monilia, but also Trich- 
omonas and Hemophilus vaginalis. 


Unlike exclusively antimonilial agents, 


the BETADINE MICROBICIDES 


VAGINITIS REGIMEN is not contra- 


indicated when Trichomonas or H. vag- 


inalis is present. 

BETADINE Microbicides kill both 
gram-positive and gram-negative 
bacteria (including antibiotic- 
resistant strains), fungi, viruses, 
protozoa and yeasts. Their microbi- 
cidal action is maintained in the 
presence of blood, serum, and 


vaginal secretions. 


*BETADINE Vaginal Gel (povidone-iodine) has 
been evaluated as possibly effective for use in the 
management of Trichomonas vaginalis vaginitis, 
monilial vaginitis and nonspecific vaginitis. 


Purdue Frederick 


See adjoining page for brief summary. 
A8795 189777 


- BE IADINE” Douche Kit 


For douching in the BETADINE Microbicides Vaginitis 
ene you can now prescribe BETADINE Douche 
Kit for a complete douching system, or BETADINE 
Douche 8 oz. for use with a gravity-flow douche bag o! 
bulb syringe. 





BETADINE Douche Kit contains: 

(1) BETADINE Douche concentrate for making the 
douche solution 

(2) VS INGENUUS squeezable, plastic syringe 

e 

(à) Anatomically-correct cannula 

4) Instruction booklet 
— Complete, ultra-modern, convenient 
douching system 
— Provides the benefits of microbicidal 
BETADINE Douche 


For a therapeutic concentration using BETADINE 
Douche Kit, instruct the patient to: Pour one (1) table- 
spoonful of BETADINE Douche concentrate into the 
syringe bottle provided in the kit. Add lukewarm water 
up to the top of the syringe bottle. Attach nozzle 

and shake gently to mix. Douche, then repeat the 
procedure. 


For a therapeutic concentration using BETADINE 
Douche 8 oz., instruct the patient to: Add two (2) 
tablespoonfuls to a quart of lukewarm water, for use 
with a gravity-flow douche bag or bulb syringe. 


BETADINE® Vaginal Gel 
(povidone-iodine) 
Brief Summary 


For use in the treatment of Trichomonas vaginalis 
vaginitis, monilial vaginitis and nonspecific vaginitis. 











Based on a review of this drug by the National 
Academy of Sciences— National Research Council 
and/or other information, FDA has classified the 
indications as follows: possibly effective for use 

in the management of trichomonas vaginalis 
vaginitis, monilial vaginitis and nonspecific vaginitis. 
Final classification of the less-than-effective 
indications requires further investigation. 


GROUP PRACTICE OPPORTUNITIES 
PACIFIC NORTHWEST 


Rapid growth in the metropolitan area of Portland, Oregon has created im- 
mediate openings in the Department of Obstetrics and Gynecology. We are 
seeking obstetrician/ gynecologists and/or perinatologists to join an active 
service with over 3,700 deliveries per year, a high risk intensive care 
nursery and complete fetal monitoring equipment. 


Northwest Permanente, P.C. is a professional medical corporation which 
provides health care services to the 220,000 members of the Kaiser 
Foundation Health Plan of Oregon. Through its association with Kaiser 
Foundation Health Plan, a federally qualified HMO, Northwest permanente, 
P.C. operates nine outpatient clinics and two full service hospitals. 


The medical practice is varied and professionally stimulating offering the 
physician a pure practice free of business and administrative concerns. A 
comprehensive salary and benefits package including a sabbatical pro- 
gram, malpractice coverage, three weeks vacation and one week educa- 
tional leave to start, life, medical/dental and disability insurance along with 
two excellent retirement programs is provided. The physician is eligible for 
ownership participation after two years of service. 


Portland, Oregon, on the Columbia and Willamette Rivers, is a city with a 
moderate climate located in a stable, prosperous economic region of the 
beautiful Northwest. Outdoor recreational facilities are superb and include 
excellent skiing, backpacking, fishing and boating opportunities. The En- 
vironmental Protection Agency, in a recent study, selected Portland as the 
"most livable city'' in the United States. 


Please send a curriculum vitae with your initial response to Marvin P. 
Goldberg. M.D., President. Northwest Permanente, P.C.. 1500 S. W. tst 
Avenue. 11th Floor, Portland. Oregon. 97201. 


NORTHWEST PERMANENTE, P.C.- 
PHYSICIANS & SURGEONS 


An Equal Opportunity Employer 








Precaution 
If irritation, redness or swelling develops, discontinue 


, use. The rare individual with history of iodine sensi- 


tization should not use this product, pending further 
investigation. 


Purdue Frederick 





MATERNAL-FETAL 


FELLOW 


Approved Fellowship offeregzin ae 
University Hospital in NéW Jersey. 
Extensive basic science research 
facilities and required graduate 
courses are integrated with clinical 
responsibilities in high risk 
obstetrics to fulfill board require- 
ments. Referral patterns are estab- 
lished through a well-developed 
maternal transport system. 


Contact: John T. Harrigan, M.D., 
Professor & Director of the Division 
of Maternal-Fetal Medicine, Dept. of 
Obstetrics & Gynecology, COLLEGE 
OF MEDICINE & DENTISTRY OF 
NEW JERSEY — Rutgers Medical 
School, PO Box 101, Piscataway, NJ 
08854. Equal Opportunity/Affirma- 
tive Action Employer M/F. `^ 
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Submission of contributions. Manuscripts should in gen- 
eral be sent to a particular Editor according to the following 
plan: If it is from the southeastern quadrant of the United 
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Opinion or a Letter to the Editors, to Dr. Zuspan; if from the 
north central states, any of the United States west of the Mis- 
sissippi, Hawaii, Alaska, or abroad, to Dr. Quilligan. 

Most of the provisions of the Copyright Act of 1976 
became effective on January 1, 1978. Therefore, all manu- 
scripts must be accompanied by the following written state- 
ment, signed by one author: “The undersigned author trans- 
fers all copyright ownership of the manuscript (title of 
article) to The C. V. Mosby Company in the event the work is 
published. The undersigned author warrants that the article 
is original, is not under consideration by another journal, 
and has not been previously published. I sign for and accept 
responsibility for releasing this material on behalf of any 
and all co-authors." Authors will be consulted, when possi- 
ble, regarding republication of their material. 

All articles published in this JouRNAL must be contributed to 
it exclusively. Articles previously published in another lan- 
guage are not acceptable. 

It is assumed by the Editors that articles emanating from a 
particular institution are submitted with the approval of the 
requisite authority. 

Articles dealing with human experimentation cannot be ac- 
cepted unless the experiment was approved by the author's 
local Human Experimentation Committee. 

Statements and opinions expressed in the articles and 
communications herein are those of the author(s) and not 
necessarily those of the Editor(s) or Publisher and the Edi- 
tor(s) and Publisher disclaim any responsibility or liability for 
such material. Neither the Editor(s) nor the Publisher guaran- 
tee, warrant, or endorse any product or service advertised in 
this publication, nor do they guarantee any claim made by the 
manufacturer of such product or service. 

Manuscripts. Manuscripts should be typewritten on one 
side of the paper only, with double spacing and liberal mar- 
gins. The original and one copy of the manuscript are re- 
quired. References should be placed at the end of the article. 
They should include name of author(s), article title, name of 
periodical, volume, page, and year. Name of periodical should 
conform to that shown in latest List of Journals Indexed in Index 
Medicus. For reference style see current issue of JouRNAL. Au- 
thors are encouraged to limit references to 16, except for 
Communications in Brief, limited to 2, Current Investigation 


and Clinical Opinion, limited to 6, and Current Devel- 


opments, for which there is no limit. Illustrations accompany- 


21 


E. J. Quilligan, Editor 

University of California, Irvine, Medical Center, 
Department of Obstetrics and Gynecology, Building 16, 
101 City Dr. S., Orange, California 92668 


Albert B. Gerbie, Associate Editor 
710 North Fairbanks Court, Chicago, Illinois 60611 


ing manuscripts should be numbered, provided with suitable 
legends, and marked lightly on the back with the author's 
name. Authors should indicate on the manuscript the approx- 
imate position of tables and text figures. 

Tables should be typed on separate sheets of paper, not in 
the text, with one table to a page. They should be numbered 
in sequence and each must be referred to at an appropriate 
point in the text. Captions of the tables should be brief, yet 
indicate clearly the purpose or content of each table. Rows 


and columns in the table should precisely define the nature of 


the data in each. Abbreviations in tables should be used as 
little as possible and if abbreviations are used they should be 
explained in a footnote to the table. 

An abstract of 50 to 150 words, to be published as an intro- 
duction, should accompany each manuscript and should be 
typed on a separate sheet of paper. 

A footnote should be included which gives the name and 
complete mailing address of the person to whom reprint re- 
quests and correspondence should be sent. 

A Guide to Writing for the American Journal of Obstetrics and 
Gynecology may be obtained from the Publisher on request. 

Illustrations. A reasonable number of halftone illustrations 
will be reproduced free of cost to the author, but special ar- 
rangements must be made with the Editors for color plates, 
elaborate tables, or extra illustrations. Original drawings or 
graphs should be drawn with black India ink. Typewritten or 
freehand lettering is not acceptable. All lettering must. be 
done professionally. Do not send original artaworit x-ray 
films, or ECG tracings. Glossy print photographs are pre- 
ferred, for good black and white contrast is essential. 

Announcements. Announcements of meetings must be 
received by Dr. Brewer at least 24% months prior to the time of 
the meeting. Such announcements should concern major 
meetings and other significant activities, Announcements of 
symposia or seminars for which fees are charged are not pub- 
lished in the scientific pages of the JouRNAL but may be sub- 
mitted for paid advertisements, if desired. 

Letters to the Editors. A brief Letter to the Editors 
commenting upon some article which has appeared in the 
Journat will be considered for publication. The"writer of thé 
original article will have an opportunity to reply to unfavor- 
able comments. A brief case presentation of special interest in 
the form of a Letter to the Editors will also be considered for 
publication. All such letters should be sent to Dr. Zuspan. 

Books. Books received will be listed in the JournaL. They 
should be sent to Dr. Gerbie. 

Reprints. Reprints of articles must be ordered from the 
Publishers, The C. V. Mosby Company, 11830 Westline 
Industrial Drive, St. Louis, Missouri 63141, who will send 
their schedule of prices. Individual reprints of an article must 
be obtained through the author. 


fetus al 


INC ONC il KSI CCIICI IL AT 
we cant put in Premarin:.. _ - 


(CONJUGATED ESTROGENS 
TABLETS, USP) 





d Poe 


- is your counsel. 























JN EN. 
A 


Because the effectiveness of 

Premarin in controlling moderate 

to severe vasomotor symptoms 

due to estrogen deficiency remains 
unchallenged, it's more important than 
ever that patients obtain this benefit 
with the fewest possible problems. 


That requires only a few minutes 

of your time: 

B to identify the patient who can be 
helped by Premarin 

m to determine the lowest effective dose 

m to be sure the patient understands 
the need for an "estrogen-free" 
period each month 

m to reevaluate the need for continuing 
therapy on a semiannual basis 


Premarin. You're confident 
because it works. And your confidence 
is contagious. 


PREMARIN’ 


(CONJUGATED 


; ws 
` 





See follo dho pagefor prescribinginformation 


AND PATIENT INFORMATION, SEE PACKAGE CIRCULAR) n 
PREMARIN* Brand of Sonugeee petto WEN USP. 


Lati ESTROGENS HAVE BEEN REPORTED TO INCREASE THE RISK OF 
. ENDOMETRIAL CARCINOMA. 

Three independent case control studies have reported an increased risk of endome- 
trial cancer in postmenopausal women exposed to exogenous estrogens for more than 
one year.'? This risk was independent of the other known risk factors for endometrial 

| cancer. These studies are further supported by the finding that incidence rates of 
endometrial cancer have increased sharply since 1969 in eight different areas of the 
- United States with population-based cancer reporting systems, an increase which may 
| be related to the rapidly expanding use of estrogens during the last decade.* The three 
' case control studies reported that the risk of endometrial cancer in estrogen users was 
about 4.5 to 13.9 times greater than in nonusers. The risk appears to depend on both 
| duration of treatment! and cn estrogen dose. In view of these findings, when estrogens 
| are used for the treatment of menopausal symptoms, the lowest dose that will control 
| symptoms Should be utilized and medication should be discontinued as soon as 
| possible. When prolonged treatment is medically indicated, the patient should be 
| reassessed on at least a semiannual basis to determine the need for continued therapy. 
Although the evidence must be considered preliminary, one study suggests that cyclic 
administration of low doses of estrogen may carry less risk than continuous administra- 
| tion;? it therefore appears prudent to utilize such a regimen. Close clinical surveillance of 
all women taking estrogens is important. In all cases of undiagnosed persistent or 
| recurring abnormal vaginal bleeding, adequate diagnostic measures should be under- 
5 Wh taken to rule out malignancy. There is no evidence at present that "natural" estrogens are 
| more or less hazardous than "synthetic" estrogens at equiestrogenic doses. 
. 2. ESTROGENS SHOULD NOT BE USED DURING PREGNANCY. 
. The use of female sex hormones, both estrogens and progestogens. during early 
| pregnancy may seriously damage the offspring. It has been shown that females exposed 
| in utero to diethylstilbestrol, a non-steroidal estrogen, have an increased risk of 
developing in later life a form of vaginal or cervical cancer that is ordinarily extremely 
rare55 This risk has been estimated as not greater than 4 per 1000 exposures.’ 
F Furthermore, a high percentage of such exposed women (from 30 to 90 percent) have 
_ been found to have vaginal adenosis,8-'? epithelial changes of the vagina and cervix. 
` Although these changes are histologically benign, it is not known whether they are 
| precursors of malignancy. Although similar data are not available with the use of other 
estrogens, it cannot be presumed they would not induce similar changes. Several reports 
suggest an association between intrauterine exposure to female sex hormones and 
congenital anomalies, including congenital heart defects and limb reduction 
- defects.'?-'5 One case control study'® estimated a 4.7-fold increased risk of limb 
reduction defects in infants exposed in utero to sex hormones (oral contraceptives, 
- hormone withdrawal tests for pregnancy, or attempted treatment for threatened abor- 
| tion). Some of these exposures were very short and involved only a few days of treatment. 
The data suggest that the risk of limb reduction defects in exposed fetuses is somewhat 
| less than 1 per 1000.In the past, female sex hormones have been used during pregnancy 
- in an attempt to treat threatened or habitual abortion. There is considerable evidence 
_ that estrogens are ineffective for these indications, and there is no evidence from well 
controlled studies that progestogens are effective for these uses, If PREMARIN is used 
during pregnancy, or if the patient becomes pregnant while taking this drug, she should 
be ppprised of the potential risks to the fetus, and the advisability of pregnancy 


 DESCRIPTIQN: PREMARIN (Conjugated Estrogens Tablets, U.S.P) for oral administration 

s contains a mixture of estrogens, obtained exclusively from natural sources, blended to 
key represent the average composition of material derived from pregnant mares’ urine It contains 
~ estrone, equilin, and 17a-dihydroequilin, together with smaller amounts of 17«-estradiol, 
"oi and 17a-dihydroequilenin as salts of their sulfate esters. 


| INDICATIONS: Based on a review of PREMARIN Tablets by the National Academy of 
| Sciences — National Research Council and/or other information, FDA has classified the 
indications for use as follows: 

Effective: 

1. Moderale to severe vasomotor symptoms associated with the menopause. (There is 
no evidence that estrogens are effective for nervous symptoms or depression without 
associated vasomotor symptoms, and they should not be used to treat such conditions.) 

2. Atrophic vaginitis. 

s d [pus vulvae. å 
e rro. ges ism 
ifan ala castration, 
" & Primary qygerian failure. 
-| 7. Breast cancer (for palliation only) in appropriately selected women and men with 
| metastatic disease, 

8. Prostatic carcinoma — palliative therapy of advanced disease. 

9. Postpartum breast engorgement — Although estrogens have been widely used for 
the prevention of postpartum breast engorgement, controlled studies have demon- 
strated that the incidence of significant painful engorgement in patients not receiving 
- such hormonal therapy is low and usually responsive to appropriate analgesic or other 
Supportive therapy Consequently, the benefit to be derived from estrogen therapy for this 
-indication must be carefully weighed against the potential increased risk of puerperal 
thromboembolism associated with the use of large doses of estrogens. '? 

- PREMARIN HAS NOT BEEN SHOWN TO BE EFFECTIVE FOR ANY PURPOSE DURING 
PREGNANCY AND ITS USE MAY CAUSE SEVERE HARM TO THE FETUS (SEE BOXED 
JARNING) 
| "Probably" effective: For estrogen deficiency-induced osteoporosis, and only when 
- used in conjunction with other important therapeutic measures such as diet, calcium, 
_ physiotherapy, and good general health-promoting measures. Final classification of this 
«,Indication requires further investigation 





CONTRAINDICATIONS: Fstrogens should not be used in women (or men) with any of the 
following*conditions: 1. Known or suspected cancer of the breast except in appropriately 
* selected patients being treated for metastatic disease. 2. Known or suspected estrogen- 

— dependent neoplasia. 3. Known or suspected pregnancy (See Boxed Warning). 4. Un- 

- diagnosed abnormal genital bleeding. 5. Active thrombophlebitis or thromboembolic disor- 
_ ders. 6. A past history of thrombophlebitis, thrombosis, or thromboembolic disorders asso- 

5 alee with pragas estrogen use (except when used in treatment of breast or prostatic 
-« malignancy) 

WARNINGS: At the present time there is no satisfactory evidence that estrogens given to 
^ etia women increase the risk of cancer of the breast," although a recent study 
s raised this possibility.'? There is a need for caution in prescribing estrogens for women 

. with a strong family history of breast cancer or who have breast nodules, fibrocystic disease, 
, or abnormal mammograms. A recent study has reported a 2- to 3-fold increase in the risk of 
v *sürgically confirmed gallbladder disease in women receiving postmenopausal estrogens.' 

— Adverse effects of oral contraceptives may be expected at the larger doses of estrogen 

A used to tredt prostatic or breast cancer or postpartum breast engorgement: it has been 
_ shown that there is an increased risk of thrombosis in men receiving estrogens for prostatic 
_ cancer and women for postpartum breast engorgement.'?-?? Users of oral contraceptives 
have an increased risk of diseases, such as thrombophlebitis, pulmonary embolism, stroke, 
and myocardial infarction ?3-2° Cases of retinal thrombosis, mesenteric thrombosis, and optic 
neuritis have beeneeported in eral contraceptive users.*'.** An increased risk of postsurgery 








thromboembolic complications has also been reported in users of oral contraceptives.**.?* |f 
' aeaeibles estrdgen should be discontinued at least 4 weeks before surgery of the type 
- associated with an ipcreased risk of thromboembolism, or during periods of prolonged 


Jmmóbilizatiot. Estrogens should not be used in persons with active thrombophlebitis, 


thromboembolic disorders, or in persons with a history of such disorders in association with 
estrogen use. They should be used with caution in patients with cerebral vascular or coronary 


myocardial infarction, pulmonary embolism and thrombophlebitis. When doses of this size 
are used, any of the thromboembolic and thrombotic adverse effects should be considér 
clear risk. 

Benign hepatic adenomas should be considered in estrogen users having abdominal pain 

and tenderness, abdominal mass, or hypovolemic shock, Hepatocellular carcinoma has been 
reported in women taking estrogen-containing oral ‘contraceptives. 36 Increased blood 
pressure may occur with use of estrogens in the menopause?’ and blood pressure should be 
monitored with estrogen use.A worsening of glucose tolerance has been observed in patients 
on estrogen-containing oral contraceptives. For this reason, diabetic patients should be 
carefully observed. Estrogens may lead to severe hypercalcemia in patients with breast 
cancer and bone metastases. 
PRECAUTIONS: Physical examination and a complete medical and family history should be 
taken prior to the initiation of any estrogen therapy with special reference to blood pressure, 
breasts, abdomen, and pelvic organs, and should include a Papanicolau smear. As a general 
rule, estrogen should not be prescribed for longer than one year without another physical 
examination being performed. Conditions influenced by fluid retention such as asthma, 
epilepsy, migraine, and cardiac or renal dysfunction, require careful observation. Certain 
patients may develop manifestations of excessive estrogenic stimulation, such as abnormal 
or excessive uterine bleeding, mastene: etc. Oral contraceptives appear to be associated 
with an increased incidence of menta! depression ?*à Patients with a history of depression 
should be carefully observed. Preexisting uterine leeomyomata may increase in size during 
estrogen use. The pathologist should be advised of estrogen therapy when relevant 
specimens are submitted. If jaundice develops in any patient receiving estrogen, the 
medication should be discontinued while the cause is investigated. Estrogens should be 
used with care in patients with impaired liver function, renal insufficiency, metabolic bone 
bere d associated with hypercalcemia, or in young patients in whom bone growth is not 
complete. 

The following changes may be expected with larger doses of estrogen: 

a Increased sulfobromophthalein retention. 

b. Increased prothrombin and factors VII, VIII, IX, and X; decreased antithrombin 3; 
increased norepinephrine-induced platelet aggregability. 

c. Increased thyroid hie globulin (TBG) leading to increased circulating total thyroid 
hormone, as measured by PBI, T4 by column, or T4 by radioimmunoassay. Free T3 resin 
uptake is decreased, reflecting the elevated TBG; free T4 concentration is unaltered. 

d. Impaired glucose tolerance. 

e. Decreased pregnanediol excretion. 

f. Reduced response to metyrapone test. 

g. Reduced serum folate concentration 

h.Increased serum triglycende and phospholipid concentration. 

As a general principle, the administration of any drug to nursing mothers should be done only 
when clearly necessary since many drugs are excreted in human milk 

ADVERSE REACTIONS: The following have been reported with estrogenic therapy in 
cluding oral contraceptives: breakthrough bleeding. spotting, change in menstrual fl 
dysmenorrhea; premenstrual-like syndrome, amenorrhea during and after treatment; in- 
crease in size of uterine fibromyomata; vaginal candidiasis, change in cervical erosion and in 
degree of cervical secretion; cystitis-like syndrome: tenderness, enlargement, secretion (of 
breasts); nausea, vomiting, abdominal cramps, bloating; cholestatic jaundice; chloasma or 
melasma which may persist when arug is discontinued; erythema multiforme; erythema 
nodosum; hemorrhagic eruption; loss of scalp hair, hirsutism, steepening of corneal curva- 
ture; intolerance to contact lenses; headache, migraine, dizziness, mental depression, 
chorea; increase or decrease in weight; reduced carbohydrate tolerance; aggravation of 
porphyria; edema: changes in libido. 

ACUTE OVERDOSAGE: May cause nausea, and withdrawal bleeding may occur in females. 
DOSAGE AND ADMINISTRATION: ! Given cyclically for short term use only For treatment 
of moderate to severe vasomotor symptoms. atrophic vaginitis, or kraurosis vulvae asso- 
ciated with the menopause (0.3 to 1.25 mg or more daily) 

The lowest dose that will control symptoms should be chosen and medication should be 
discontinued as promptly as possible. 

Administration should be cyclic (eg. three weeks on and one week off) 

Attempts to discontinue or taper medication should be madeat three to six month intervals. 

2. Given cyclically: Female hypogonadism. Female castration. Primary ovarian failure. 
Osteoporosis. 

Female hypogonadism — 2.5 to 7.5 mg daily. in divided doses for 20 days. followed by a rest 
period of 10 days' duration. If bleeding does not occur by the end of this period, the same 
dosage schedule is repeated. The number of courses of estrogen therapy necessary to 
produce bleeding may vary depending on the responsiveness of the endometrium. 

If bleeding occurs before the end of the 10 day period, begin a 20 day estrogen-progestin 
cyclic regimen with PREMARIN (Conjugated Estrogens Tablets, U.S P), 2.5 to 7.5 mg daily in 
divided doses, for 20 days. During the last five days of estrogen therapy, give an oral progestin. 
If bleeding occurs before this regimen is concluded, therapy is discontinued and may be 
resumed on the fifth day of bleeding. 

Female castration and primary ovarian failure — 1.25 mg daily, cyclically Adjust upward or 
downward according to response of the patient. For maintenance, adjust dosage to lowest 
level that will provide effective control 

Osteoporosis (to retard progression) — 1.25 mg daily, cyclically. 


3. Given for a few days: Prevention of postpartum breast engorgement —3 75 mg every four ; 


hours for five doses, or 1.25 mg every four hours for five days 
d 4. Given chronically: Inoperable progressing prostatic cancer —1.25 to 2.5 mg three times 
ally. 

Inoperable progressing breast cancer in appropriately selected men and postmenopausal 
women-— 10 mg three times daily for a period of at least three months 

Patients with an intact uterus should be monitored for signs of endometrial cancer and 
appropriate measures taken to rule out malignancy in the event of persistent or recurring 
abnormal vaginal bleeding 


HOW SUPPLIED: PREMARIN (Conjugated Estrogens Tablets, US.P) No 865—Each purple © 


tablet contains 2.5 mg in bottles of 100 and 1,000. No. 866—Each yellow tablet contains 
1.25 mg ın bottles of 100 and 1,000. Also in unit dose package of 100 No. 867 — Each redtablet 
contains 0.625 mg in bottles of 100 and 1,000. Also in unit dose package of 100. No. 
B68 —Each greentablet contains 0.3 mg in bottles of 100 and 1.000 
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The “‘intra-abdominal version technique’’ for delivery 
of transverse lie by low-segment cesarean section 
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Cesarean section is the delivery method of choice in all shoulder presentations of viable fetuses. 
The classic cesarean section is usually recommended when there is a transverse lie because of the 
potential technical difficulties associated with extraction of the fetus when a low-segment incision is 


used. This paper illustrates a technique that avoids the need of a classic cesarean section and .. 
permits the use of the more desirable low-segment cesarean section. The advantages of the 


procedure are discussed. (AM. J. OBSTET. GYNECOL. 135:1009, 1979.) 


TRANSVERSE LIE occurs about once in 300 to 400 
deliveries. Common causes are great multiparity, pre- 
maturity, placenta previa, contracted pelvis, obstruct- 
ing pelvic tumor, multiple pregnancy, hydramnios, and 
uterine and fetal abnormalities. The diagnosis of a 
‘transverse lie is usually made by clinical examination 
and confirmed by radiologic or ultrasonographic 
techniques. The shoulder is usually over the pelvic in- 
let, with the head lying in one iliac fossa and the breech 
in the other. 
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Vaginal delivery is mechanically impossible with the 
exception of cases with small fetuses in which the head 
and thorax can simultaneously pass through the pelvis. 
This situation occurs most frequently with a macerated, 
dead fetus. Shoulder presentation increases the mater- 
nal and fetal risks. However, the prognosis is good 
if early diagnosis is made and treatment instituted 
promptly. Cesarean section is the treatment of choice 
in all shoulder presentations of viable fetuses. Attempts 
of external version to a longitudinal lie before labor or 
after labor is already established are not likely to be 
successful. There are few indications for internal ver- 
sion other than for delivery of a second twin.'^? 

It is well established in modern obstetrics that the 
best type of cesarean section is the low-segment trans- 
verse incision (Kerr technique). The low-segmeng verti- 
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Fig. 1. Transverse lie before “intra-abdominal version.” 


cal incision (Króning technique) is used less frequently. 
The classic cesarean section, for which a vertical inci- 
sion is made in the upper uterine segment, is seldom 
used. The advantages of the lower uterine segment in- 
eision are (1) reduced blood loss, (2) ease of repair, 
(3) less risk of subsequent rupture, (4) reduced inci- 
dence of adherence of bowel or omentum to the inci- 
sional site and, therefore, less hazard of bowel obstruc- 
tion, and (5) apparently less postoperative morbidity. 
Although the classic cesarean section is no longer fa- 
vored, it is still used in some conditions. It is recom- 
mented (1) in cases of placenta previa with anterior 
implantation of the placenta, (2) when the lower uter- 
me segment cannot be exposed or entered safely be- 
cause the bladder is densely adherent from previous 
surgery, because leiomyomas occupy the lower uterine 
Vines; or because there is invasive carcinoma of the 
cervix, and (3) when there is a transverse lie." ? 

A classic cesarean section is considered to be more 
expeditious in cases of transverse lie because neither 
the fetal breech nor the vertex occupies the lower uter- 
ine segment; consequently the low-segment incision 
may, cause difficulty in extraction of the fetus, espe- 
cially in situations of large fetuses, when the mem- 
branes are ruptured and the shoulder is impacted in 
the birth canal. Other reasons include the facts that the 
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lower uterine segment is generally not well developed 
unless the transverse lie has long been neglected, that 
intrauterine manipulations to effect delivery through 
the incision are easier with the classic incision, and that 
the classic vertical incision is easier to enlarge in the 
event that a large incision may become necessary be- 
cause of impaction of the fetus in the pelvis." = 

It is the purpose of this paper to illustrate a tech- 
nique that avoids the need of a classic cesarean section 
in patients with transverse lie and permits the use of 
the mere desirable lower-segment incision, We have 
found this procedure to be easily performed, timesav- 
ing, and as effective as the classic vertical incision. A 
preoperative plan of action is established; therefore, 
operative improvisation and unnecessary intrauterine 
manipulations that usually result in trauma to mother 
and fetus are avoided. 


Technique 

The technique can be outlined as follows: 

l. Once the diagnosis of transverse lie (Fig. 1) is es- 
tablished, clinical examination, radiologic or ultraso- 
nographic techniques are used to determine with ac- 
curacy the position of the fetal head, the breech, and 
the back of the fetus in relation to the maternal pelvis. 

9. The abdominal cavity is approached by a Pfan- 
nenstiel or a vertical midline incision. In our experi- 
ence the exposure of the pregnant uterus and appen- 
dages is usually more than adequate with the transverse 
incision. Bladder catheterization is advisable. 

3. The peritoneum between the bladder and the an- 
terior uterine. wall is incised transversely. The peri- 
toneal flap is opened and the bladder is retracted 
under the symphysis pubis, which exposes the lower 
uterine segment. 

4. The position of the fetus is then carefully ascer- 
tained. The direction and degree of rotation of uterus 
are determined and corrections made if needed. The 
assistant is then ready to perform an "intra-abdominal 
version." Each hand grasps one of the fetal poles. The 
fetal pole that is to be converted into the presenting 
part is then very gently stroked toward the pelvic inlet 
while the other is moved in the opposite direction. It 
should be stressed that the fetal mobilization must be 
done by gentle manipulation to avoid fetal and mater- 
nal trauma. Although either cephalic or podalic version 
can be performed, we have found that breech extrac- 
tion of the fetus is technically easier. After the podalic 
version has been completed, the assistant should continu- 
ously hold the fetus in its new position; otherwise, the fetus 
will tend to return to its original position (Fig. 2). 

5. The operator then performs a low-transverse- 
segment incision in the uterus. In our experience the 
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Fig. 2. Bladder flap has been created and the lower uterine 
segment is exposed, The assistant then performs the “intra- 
abdominal version” and holds the fetus in its new longitudinal 
position. The surgeon will perform the lower-segment uterine 
incision at the dotted line. 


exposure obtained by the transverse incision is usually 
more than adequate. 

6. The “intra-abdominal version" is then followed by 
immediate breech extraction of the fetus (Fig. 3). After 
delivery of the placenta, the uterine cavity is carefully 
inspected. 


Comment 

Delivery of a fetus in a transverse lie can be difficult 
if attempted with a low-segment incision, and usually a 
classic incision is more expeditious. However, if the 
transverse lie is converted to a longitudinal presenta- 
tion, the fetal extraction can be accomplished very eas- 
ily with the more desirable low-segment incision. The 
potential complications associated with external version 
such as injury to the uterus and fetus, partial or com- 
plete separation of the placenta, and kinking or pro- 
lapse of the umbilical cord are minimal because the 
"intra-abdominal version" is done under direct vi- 
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Fig. 3. The fetus is extracted in the breech presentation by the 
operator, while the assistant continuously holds the fetus in 
the longitudinal position. 


sualization of the uterus and any possible fetal distress 
is ended by the immediate delivery of the fetus. Be- 
cause a preoperative plan of action is established, op- 
erative improvisation and unnecessary intrauterine 
manipulations are avoided. Another benefit of the 
technique reported here is that it permits residents in 
training to learn and practice, without jeopardizing the 
mother or fetus, the art of version under direct vi- 
sualization of the uterus. They learn the pitfalls of the 
procedure and realize the potential dangers involved 
in it. 

In addition, if vaginal delivery is considered in a sub- 
sequent pregnancy, there is less risk of rupture of the 
uterus with the low-segment cesarean section. D 

Although our experience with this technique has 
been positive, further evaluation is required to permit 


comparison of the value of this procedure with that òf 


other techniques frequently used. However, certain 
advantages seem evident. 
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The effect of smoking and oral contraceptives on the 


urinary excretion of epinephrine and norepinephrine 
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Columbus, Ohio 


Eight smokers and seven nonsmokers between the ages of 20 and 38 years were studied. None of 
these patients was pregnant. Three smokers and two nonsmokers were not taking oral 
contraceptives, as contrasted by three nonsmokers and four smokers taking oral contraceptives. 


Results approached statistical significance for urinary norepinephrine (p = 0.15) and epinephrine 


(p = 0.07) when the groups were compared. The values for nonsmoking/noncontraception tended to 
be low but, unexpectedly, the values for smoking/contraception also were low. When the smoking 
subjects (six of seven) stopped smoking there was a significant decline in norepinephrine (p = 0.02) 
and the epinephrine decline approached significance (p = 0.08). The study does not show any 
synergistic effect of oral contraceptives and smoking but demonstrates that the smoker can diminish 
stimulation of the adrenal gland (epinephrine) and sympathetic nervous system (norepinephrine) if 
she will stop smoking. (AM. J. OBSTET. GYNECOL. 135:1012, 1979.) 


DATA RELATING to the effect of cigarette smoking 
on various physiologic, biochemical, and psychological 
variables in animals and man are substantial." ? It has 
been established that during inhalation of cigarette 
smoke, there is a rapid absorption of the active compo- 
nents of cigarettes, which include carbon monoxide 
and nicotine, with more than 90% of the nicotine in- 
haled being absorbed.” + It has been established that 
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cigarette smoking causes an increase in adrenal medul- 
lary hormone secretion, namely, epinephrine, as well as 
an increase in sympathetic nervous system activity as 
observed by an increase in norepinephrine.* 5 Smoking 
is also known to increase the risk of myocardial infarc- 
tion in women taking oral contraceptives.’ 

It seemed appropriate to study the interaction of oral 
contraceptives in the smoking woman since nicotine 
and oral contraceptives may interact and could alter 
her neurohormonal excretion. 


Materials and methods 


Eight smokers and seven nonsmokers between the 
ages of 20 and 38 years were chosen. None was preg- 
nant. The distribution of the 15 subjects according to 
their smoking/contraceptive status is depicted in Table 
I. Several subjects were eliminated from the data 
analyses for the following reasons: (1) One patient was 
a very light smoker (less than eight cigarettes per day) 
and did not fit into the category. (2) One patient was* 
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Table I. Sample sizes by smoking/contraceptive status 


No oral contraceptive 3.(1)* 4 (1)* 
Oral contraceptive 4 (1)* 4 (0) 





*First numbers indicate original sample size. Numbers in 
parentheses indicate subjects eliminated. 


Table II. Mean norepinephrine level for each subject 
Norepinephrine (pg Ihr) 


Category 


No oral contraceptive 


No smoking l 0.91 
2 1.63 

Smoking 3 1.82 
4 2.29 

5 2.74 

Oral contraceptives 

No smoking 6 1.64 
7 2.23 

8 2.27 

Smoking 9 1.30 
10 1.32 

11 1.58 

12 2,02 





taking a medication which could have altered results. 
(3) Late in the study, it was found that one patient had 
been smoking "on the sly" and could not stop during 
the study. 

Twelve-hour urine specimens were collected on 
Monday, Tuesday, and Thursday every week for 8 
weeks. The urine was kept cool during the collection 
period and sodium metabisulfite was used as a preser- 
vative. 

Urinary amines (epinephrine, norepinephrine) were 
measured by the method of Zuspan and Cooley,’ a 
semiautomated fluorometric trihydroxyindole method 
utilizing column chromatography and fluorescence to 
measure epinephrine and norepinephrine. The amines 
are isolated on alumina columns and eluted with a 
weak acid. Thioglycollic acid and ascorbic acid are uti- 
lized to create fluorescence of these amines, which are 
measured separately. An internal tracer of tritiated 
norepinephrine and duplicate samples is utilized to 
correct for column losses and all calculations are 
equated to 10046 recovery. The average column recov- 
ery is 76% + 4%. If urine determinations vary more 
than 10% between the duplicates, the specimen is 
reanalyzed. Results are expressed as micrograms per 
milliliter of urine analyzed and are then equated to 
micrograms per hour.* 


Results 


Nonparametric analyses were conducted to deter- 
mine if the subjects’ cycles indicated systematic differ- 
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Table III. Mean epinephrine level for each subject 
Epinephrine (uglhr) 


Category 


No oral contraceptive 


No smoking l 0.42 
2 0.60 
Smoking 3 0.97 
i 4 0.78 
5 0.86 

Oral contraceptive 
No smoking 6 0.58 
yi 0.68 
8 0.66 
Smoking 9 0.34 
10 0.37 
11 0.45 
12 0.71 





Table IV. Urinary amine levels under smoking and 
no-smoking conditions 








Epinephrine (ug/hr) 






Norepinephrine (ug Ihr) 


4 2.29 1-19 0.78 0.34 

5 2.74 1.80 0.86 0.36 
9 1.30 0.66 0.34 0.37 + 
10 1.32 1.10 0.37 0.45 
11 1.58 0.92 0.45 0.26 


ences in the urinary amine levels across days. A mean 
value was calculated for each subject for the first part of 
the cycle (days 1 to 10), the middle part during ovula- 
tion time (days 11 to 16), and the last part (day 17 to last 
day). These means were analyzed by the Friedman 
two-way analysis of ranks.? No significant differences 
related to days in the cycle were detected for norepi- 
nephrine (p = 0.38) or epinehprine (p = 0.65). There- 
fore the three means for each subject were averaged, 
and this overall mean was used in all further analyses. 
These means are listed in Tables II and III. 

The four cells were considered as four separate 
groups and these mean values were analyzed by ‘a 
Kruskal-Wallis one-way analysis of ranks.? Even with 
only 12 data points, results approached statistical "ig 
nificance for both norepinephrine (p = 0.15) and epi- 
nephrine (p = 0.07). As expected, the values associ- 
ated with the nonsmoking/noncontraception condition 
tended to be low but, somewhat unexpectedly, the val- 
ues associated with the smoking/contraception condi- 
tion also tended to be low. 

Six of the seven smoking subjects agreed to repeat 
the study for an additional 8 weeks and to refrain from 
smoking during this time. Table IV repeats these sub- 
jects’ mean values from the first 8 weeks (their no- 
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smoking period). Thus each subject acts as her own 
control. 

Since it was expected that these values would decline, 
the data were analyzed by a one-tailed signed test." 
The decrease was significant for norepinephrine (p= 
0.02) and approached significance for epinephrine 
(p = 0.08). 

Two patients who stopped smoking and took no oral 
contraceptives were noted to have a significant decline 
in both epinephrine and norepinephrine. Four pa- 
tients were taking oral contraceptives but had stopped 
smoking and their norepinephrine levels decreased 
significantly. The urinary epinephrine values also de- 
creased when patients who smoked stopped smoking. 


Comment 

This is the first report in the literature on the neu- 
rohormonal (epinephrine and norepinephrine) excre- 
tion in women who are smokers and who take oral 
contraceptives. There has been major concern among 
obstetricians about smoking and pregnancy but no re- 
port has been published on the biologic effects of oral 
contraception and smoking. A large body of informa- 
tion is available concerning the effect of cigarette smok- 
ing on both man and animals and, more specifically, 
concerning the effect of nicotine. It has been known 
for some time that cigarette smoke causes arteriolar 
constriction, presumably by releasing norepineph- 

rine.!” !! They have shown that in man there is a 31% 
decrease in blood flow through the calf after smoking 
but the venous system seems little affected. 

* It is known that epinephrine has been recognized as 
the emergency hormone that serves to prepare the or- 
ganism to meet threatening situations by stimulating 
the heart, dilating the arterioles of the heart and 
skeletal muscles, mobilizing glucose, and immobilizing 
the gut. These reactions help to increase the effective- 
ness of conditions such as "flight and fight," which may 
require intense physical effort. Norepinephrine, how- 
ever, has a major role in cardiovascular homeostasis; 
Mas a general vasoconstrictor action, with the exception 
of dilation of the coronary vessels; and raises both sys- 

olic and diastolic pressures. It is known that catechol- 
adn secretion displayed diurnal variation." These 
differences in the study were controlled by similar 
working situations and similar daytime collection peri- 
ods (i.e., while at work in essentially the same environ- 
mental temperatures). Body weight is also a variable in 
catecholamine excretion that was reasonably well con- 
trolled by all study subjects being of similar body 
weight.' 18 

It has been shown that when subjects smoked two to 
four cégarettes within 90 minutes the adrenal excretion 
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in all smoking conditions was higher than in control 
conditions without smoking." It is felt that epinephrine 
is used for a variety of physiologic functions. The con- 
cept of epinephrine being used as an emergency hor- 
mone that facilitates “flight and fight” reactions under 
conditions inducing acute stress should be extended to 
include its use by healthy individuals to cope with 
everyday life stress situations. The additional excretion 
of epinephrine due to excess cigarette smoking may 
indeed cause symptoms of anxiety, which would be in 
keeping with the findings of increased urinary epi- 
nephrine excretion, as seen in the subjects studied in 
this experiment. Furthermore, in patients who tend to 
become anxious, the curtailment of smoking will de- 
crease their amine excretion, as seen in all these study 
subjects. Some of the earlier work on nicotine demon- 
strated an increased urinary excretion of epinephrine 
only, whereas increases in plasma epinephrine and 
norepinephrine occurring a few minutes after the start 
of cigarette smoking and lasting for at least 20 minutes 
have recently been confirmed. This would be in keep- 
ing with the findings indicating that both the adrenal 
gland excretion of epinephrine and sympathetic ner- 
vous system stimulation causing elevation of norepi- 
nephrine are indeed activated by smoking." 

This study set about to establish a relationship for 
smoking and nonsmoking in women as well as a rela- 
tionship between smoking and oral contraceptives. The 
findings support the work of others concerning smok- 
ing in that there is an increase in urinary norepineph- 
rine for patients not taking contraceptives and that the 
smoker has an increase in norepinephrine two times 
that of the nonsmoker. Urinary excretion shows a 50% 
increase in epinephrine for the smokers. This indicates 
that both the adrenal gland and the sympathetic ner- 
vous system are stimulated by smoking and, presum- 
ably, by nicotine, which is the active ingredient in 
cigarettes. More importantly, curtailment of nicotine 
will lower both the adrenal gland and sympathetic ner- 
vous system responses. 

Dr. Rao and I have shown that progesterone causes 
increased excretion of norepinephrine in the normal 
menstrual cycle. Additionally, our other studies have 
shown that there is a twofold increase in urinary nor- 
epinephrine excretion during the progestational phase 
of the cycle as compared to the preovulatory phase of 
the cycle. A combined oral contraceptive increased uri- 
nary norepinephrine excretion to threefold that dur- 
ing the ovulatory cycle. Epinephrine did not demon- 
strate similar alterations." 

This study does not show a synergistic effect of oral 
contraceptives and smoking, but does show that cur- 
tailment of smoking, whether or not by a contraceptive 
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user, will diminish the stimulation of the adrenal gland 
(epinephrine) and sympathetic nervous system (nor- 
epinephrine). 


The statistical analysis provided by Lawrence Sachs, 
Ph.D., is deeply appreciated. 


ne SS 


REFERENCES 


. Stig, E., Froberg, J., Kagan, A., Karlsson, C., Levi, L., and 
Palmblad, J.: Cigarette smoking, nicotine content, cogni- 
tive factors and psychological stressors: An experimental 
study of physiological and psychological effects in smok- 
ers, non-smokers and abstainers, Reports from the Lab- 
oratory for Clinical Stress Research, Karolinska Institute, 
Stockholm, August, 1977. 


Zuspan, F. P., and Cooley, M. A.: Semi-automated 
fluorometric trihydroxyindole method for determining 
epinephrine (E) and norepinephrine (NE) (Proceedings 
of the Technicon International Congress, New York, 
1969), Adv. Auto. Anal. 1:351, 1970. 

Hollander, M., and Wolfe, D. A.: Nonparametric Statis- 
tics, Methods, New York, 1973, John Wiley & Sons, Inc. 


- Larson, P. S., and Silvette, H.: Tobacco, Experimental 10. Matsubara, I., and Sano, T.: Effect of cigarette smoking 
and Clinical Studies, A Comprehensive Account of the on human precapillary sphincters, Br. J. Pharmacol. 
World Literature, Suppl. III, Baltimore, 1975, The 45:13, 1972. 

Williams & Wilkins Company. 11. Burn, J. H.: The action of nicotine in the peripheral cir- 

. Hill, P., and Wynder, E. L.: Smoking and cardiovascular culation, Ann. N. Y. Acad. Sci. 90:81, 1960. 
disease, effect of nicotine on the serum epinephrine and 12. Pataki, P.: The diurnal rhythm of adrenaline secretion in 


corticoids, Am. Heart J. 87:491, 1974. 
. Issac, P. F., and Rand, M. J.: Cigarette smoking and 


subjects with different working habits, Acta Physiol. 
Scand. 81:30, 1971. 


plasma levels of nicotine, Nature 236:308, 1979. 13. Watts, D. T., and Bragg, A. D.: Effect of smoking on the 

. Kershbaum, A., Khorsandian, R., Caplan, R. F., Bellet, S., urinary output of epinephrine and norepinephrine in 
and Feinberg, L. J.: The role of catecholamines in the man, J. Appl. Physiol. 9:275, 1956. 
free fatty acid response to cigarette smoking, Circulation 14. Frankenhaeuser, M.: Behavior and circulating catechol- 
28:52, 1963. amines, Brain Res. 31:941, 1971. 

5. Westfall, T. C., and Watts, D. T.: Catecholamine excre- 15. Cryer, P. E., Haymond, M. W., Santiago, J. V., and Shah, . 
tion in smokers and non smokers, J. Appl. Physiol. 19:40, S. D.: Norepinephrine and epinephrine release and ad- 
1964. renergic medication of smoking-associated hemodynamic 

. Mann, J. 1., Vessey, M. P., Thorogood, M., and Doll, R.: and metabolic events, N. Engl. J. Med. 295:573, 1976. 
Myocardial infarction in young women with special refer- 16. Rao, P. N., and Zuspan, F. P.: Urinary catecholamine 


ence to oral contraceptive practice, Br. Med. J. 2:241, 
1975. 


excretion and basal body temperature alterations with 
oral contraceptives, Surg. Forum 21:412, 1970. 








STS Se 


EET Ba 


NER TT 


2 


Laparoscopic sterilization with the spring clip: 


Instrumentation development and current 


clinical experience 
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Since the original spring clip sterilization studies were reported, a number of clinically important 
modifications to the spring clip and applicator have been developed. The spring-loaded clip, 
manufactured by Richard Wolf Medical Instruments Corporation of Chicago, Illinois, and Rocket of 
London, Inc., London, England, and New York, New York can be applied with either a one- or 
two-incision applicator and the clips and applicators currently available incorporate improvements to 
the original prototypes in design, manufacture, and quality control. The two-incision applicator is 


associated with significantly fewer misapplications and the high pregnancy rates reported with the 


original clip and applicator have not occurred with the current designs. Comparative studies 
between the clip and band have revealed less operative bleeding and pain associated with the clip. 
The method is appropriate to all women requesting sterilization but especially to those in the 
younger age group who may subsequently request reversal because of divorce and remarriage. 


(Am. J. OBSTET. GYNECOL. 135:1016, 1979.) 


. 
IN 1973, THE FIRST HUMAN STUDY using a spring- 
loaded clip and a one-incision laparoscopic clip appli- 
cator was published.' A number of clinical studies have 
subsequently been reported. In addition, two-incision 
clip applicators have been designed? and the original 
one-incision laparoscopic instrument has been im- 
proved. Because the early clinical data, using prototype 
clips and applicators, do not completely apply to the 
instruments currently being distributed, we would like 
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to record the development and current clinical status of 
these instruments. 


History of experiments 


The first human sterilization by spring-loaded clip 
was performed in September, 1972,' after a research 
program of animal studies funded by the Agency for 
International Development and the Rockefeller Foun- 
dation. The prototype one-incision applicator and clips 
were then assessed in an international trial and the re- 
sults of this prospective collaborative study were re- 
ported with a one-year follow-up.? The two-puncture 
applicator was developed in the United Kingdom? and 
the design of the clip improved. This instrument 
(Samaritan clip applicator) and the modified clips 
were evaluated in a multicenter study in the United 
Kingdom.* 

A number of additional prospective random-distri- 
bution studies comparing the original prototype clip 
and applicator to coagulation? * and the two-incision 
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Fig. 1. One-puncture clip applicator with fixed optics. (Richard Wolf Medical Instruments Cor- 


poration). 





Fig. 3. Two-puncture clip applicator (Richard Wolf Medical Instruments Corporation). 


clip applicator and modified clips to the silicone rubber 
band have been undertaken.’ 


History of applicator design 


The original clip and applicator were designed by 
Hulka and Clemens. This one-puncture applicator 
with fixed optics is now commercially available after 
improvements by Richard Wolf Medical Instruments 
Corporation of Chicago, Illinois. 

A two-puncture applicator was developed by Lie- 
berman? and Rocket of London, Inc., London, En- 
gland, and New York, New York. Hulka also designed a 
two-puncture applicator activated by one thumb rod, 
utilizing mechanically interlocking internal springs to 
achieve the complex sequences required for clip appli- 
cation and release. This design, like the one-puncture 
Richard Wolf Medical Instruments Corporation and 
the two-puncture Samaritan applicators, underwent 


extensive clinical testing before being released for dis- 
tribution in 1977. 

The currently available clip applicator is shown in 
Figs. 1 to 5. 


History of clip design 


The original design. The first 200 clips were de- 
signed and assembled by Clemens. An additional 2,000 
clips were then manufactured and distribyted by KLI* 
until weak springs were detected in clips removed from 
women who became pregnant after sterilization (Fig. 
6). The remaining clips were recalled and the manufac- 
ture of these experimental clips was undertaken by 
IPAS.t These clips were distributed to investigators 
until 1977, when four additional pregnancies led to the 


*KLI, Inc., Iveyland, Pennsylvania. . 


TInternational Pregnancy Advisory Service, Chapel Hill, 
North Carolina. 
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Fig. 4. Same applicator as in Fig. 3, lengthened for one-puncture operating laparoscope (Richard 


Wolf Medical Instruments Corporation). 





. Fig. 5. Minilap clip applicator (Samaritan design, Rocket of London, Inc.). 


detection of an occasional */1,000 inch gap between the 
upper and lower jaws in some clips (Fig. 7). Because 
these gaps, originally felt to be within manufacturing 
tolerances, allowed recanalization to occur, the man- 
ufacturing specifications were restricted to permit no 
tolerance in the fit of the upper and lower jaws. Exami- 
nation of the commercially available clips produced by 
Richard Wolf Medical Instruments Corporation and 
Rocket of London, Inc., did not reveal gaps to be 
present. á : 

! Modified design. The original design had a molded 
silicone rubber end, designed to present a smooth sur- 
face to the peritoneum, but was difficult to manufac- 
ture and assemble. The clip was redesigned to elimi- 
nate the silicone rubber and simplify assembly (Fig. 8). 
This modified clip is manufactured by both Rocket of 
London, Inc., and Richard Wolf Medical Instruments 
Corporation and is the only spring-loaded clip cur- 
rently available. 


Current clinical experience 


As of 1977, over 2,000 patients have undergone clip 
sterilization in the United States, including the original 
groups studied in 1972 to 1975. Overseas, an addi- 
tional 1,500 patients have been studied prospectively. 
All the overseas studies and initial United States groups 
used the original clip design, which is no longer avail- 
able. The highest pregnancy rates were reported from 
this group,® using the clip design and a fixed-optics, 
one-puncture applicator. 

In England, over 750 patients have been studied 
prospectively by Lieberman and associates since 1975, 
using the modified clip design and the two-puncture 
applicator. A pregnancy rate of 1.8/1,000 using the im- 
proved clip and two punctures has been reported. 

In random-assignment, single-blind comparative 
studies, the original clips have been compared to elec- 
trocoagulation." 5 Lieberman and colleagues? com- 
pared the modified clip to the silicone rubber band. No 
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Fig. 6. Original spring clip. The silicone rubber cap covering the end of the spring presented 
difficulties in manufacturing and assembling the clip, resulting in weakening of the spring. 


Table I. Summary of clip use: 1977 


Original Clip Improved Clip 








Prospective studies 2,191 655 
Routine procedures 500 6,000* 
Total 2,691 6,655 





Grand total = 9,346. 
* Estimated. 


pregnancies occurred in any of these study groups but 
the clip was associated with less operative bleeding and 
pain. 

In addition to these prospective studies, it is esti- 
mated that an additional 3,000 patients have recently 
undergone clip sterilization in England and Canada, 
and at least a similar number in Europe. These esti- 
mates are summarized in Table I. 


Safety 

The original one-puncture laparoscopic clip applica- 
tor was associated with numerous mechanical problems 
in separating the clip from the applicator, with con- 
sequent tearing of the tube as the applicator was re- 
moved." The applicators currently available have been 


greatly improved. There have been no reports of 


mesosalpingeal hemorrhage with the clips in contrast 
to the 2% hemorrhage rate reported with the silicone 
rubber band'*: and electrocoagulation and division of 
the tube." Since the use of an electric current is 
avoided no skin or bowel burns have occurred. 


Reversibility 

Although the original research objective leading to 
the development of the spring clip was for "Simpler 
and More Reversible Sterilization," (Agency for Inter- 
national Development grant title), the objective of re- 








Fig. 7. Original prototype (dark) compared to current manu- 
factured clip (light). The prototype clip photograph was re- 
moved from a pathology specimen where pregnancy had oc- 
curred. A °/1,000 inch gap is seen due to variation in tolerances 
of the plastic mold. The current manufactured clips have zero 
gap tolerance, as seen in the magnified view. - 


versibility, by means of intraluminal*tubal devices, was 
abandoned in favor of a safe, permanent, nonelectric 
method of tubal occlusion. The clip was 3 mm wide and 
was designed to be large and strong enough to posi- 
tively occlude pig oviducts ë yet small enough for 
laparoscopic application. Recent interest in reversibility 
has resulted from the popularity of female sterilization. 
In the United States, 600,000 women annually un- 
dergo elective tubal sterilization. A recent survey has 
estimated that about 1.096 of these women will seek 
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Fig. 8. Modified spring clips. The silicone rubber cap with its protective effect on the end of the clip 
was replaced by redesigning the lower jaw of the clip, simplifying manufacturing and assembly and 


minimizing the chance of manufacturing error, 


reversal.? The greatest number of requests for reversal 
of sterilization come from women in their late 20s or 
early 30s who underwent elective sterilization in their 
middle to late 20s after having completed their family 
with their first husband. Divorce and: remarriage (oc- 
curring in 25% of United States couples today) led 
these women to seek reversal. It would be inadvisable 
to decline requests for sterilization by all women in this 
category just because 1% of these might seek reversal. 
It would seem more appropriate to offer them a per- 
manent method of sterilization which destroys the least 
amount of tubal tissue, thus maintaining the highest 
potential for reversibility. 
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To date, actual human experience of clip excision 
and anastomosis by microsurgery has been small but 
encouraging. To our knowledge, eight women have 
undergone this procedure. Two women resumed oral 
contraception after surgery. Of the six remaining 
women, four have had intrauterine pregnancies. There 
have been, as yet, no ectopic pregnancies following 


reversal. 


Addendum 

As of June, 1979, of 13 women who have had anas- 
tomoses after clip sterilization and who wanted preg- 
nancy, all have had intrauterine pregnancies. 
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Probability of menopause with increasing duration of 


amenorrhea in middle-aged women 


R. B. WALLACE, M.D. 

B. M. SHERMAN, M.D. i 
J.A. BEAN, Pu.D. 

A. E. TRELOAR, Px.D. 

L. SCHLABAUGH, B.A. 

Iowa Cily, Iowa, and Chapel Hill, North Carolina 


The empirical percent probability that natural menopause has occurred after first presentation of 
amenorrhea of various durations in women =45 years of age has been calculated using data from a 
cohort of subjects who prospectively recorded menstrual flow and related gynecologic events. The 
probability that menopause has occurred increases with the amenorrheal interval (duration), and for 


a given interval, the probability increases with age. After 180 days of amenorrhea, 45% to 72% of 
subjects were menopausal; after 360 days, 90%. These data may offer assistance in advising 

patients on the probability of menopause and the continuance of contraceptive practices, and in . 
considering whether late genital bleeding after amenorrhea represents a physiologic or pathologic 


process. (AM. J. OBSTET. GYNECOL. 135:1021, 1979.) 


DETAILED STUDIES of menstrual cycle patterns in 
large groups of women have shown a systematic in- 
crease in cycle duration and variability in those who 
were premenopausal. ? While the onset of, or increase 
in, irregular menstrual cycle intervals in a woman more 
than 45 years of age is a well recognized clinical indi- 
cator of impending menopause, the chaotic pattern of 
menses is nevertheless a source of patient concern. 
Physicians are often confronted with questions regard- 
ing whether a given interval of amenorrhea indicates 
that menopause has occurred, whether contraceptive 
practices may be abandoned, or whether the irregular 
vaginal bleeding represents a pathologic rather than a 
physiologic process. 
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To our knowledge there is no basis, other than clini- 
cal experience, for judging whether a given interval 
without menses is likely to represent permanent meno- 
pausal amenorrhea. Using information obtained from 


‘a cohort of women who prospectively recorded men- 


strLal events, we have calculated the probability of nat- 
ural menopause associated with various intervals. with- 
out mehses. 


Methods 


Data used in this article were collected by one of us 
(A. E. T.) as part of a continuing research program in 
menstruation and reproduction history (MRH), the 
design of which has been reported? Beginning in 1934, 
women attending the University of Minnesota were re- 
cruited to participate in a longitudinal study of men- 
straal and reproductive events. Participants recalled 
menarcheal experiences on enrollment and subst- 
quently noted the days of menstrual and other genital 
bleeding on a special calendar, which was collected by 
mail annually. Information regarding pregnancies, 
abortions, contraception, lactation, and related évents 
was also sought. Daughters of the original participants 
are enrolled at menarche in the MRH program. Àn 
additional student cohort was initiated in 1961. Over 
5,C00 women have participated in the study. 
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Amenorrheal Age group 
interval (days) (yr) 
60-89 45-49 382 
50-52 310 
253 142 
90-119 45-46 304 
50-52 ` 966 
' z58 135 
120-149 45-59 ` 255 
50-52 $ 229 
. =53 128 
150-179 45-49 223 
50-52 211 
z53 125 
180-209 45-49 .202 
50-52 201 
t 253 121 
210-239 45-49 188 
50-52 197 
253 116 
240-269 45-49 178 
50-52 189 
z53 116 
270-299 45-49 “170 
50-52 183 
253 114 
300-329 45-49 159 
50-52 176. 
253 114 
330-359 45-49 153 
50-52 173 
z53 113. 
360+ 45-49 153 
50-52 . 171 
253 112 





.Losses of contact by mail have been substantial; 
nevertheless, many women in the original student 
cohort have now furnished complete menstrual rec- 
ords through the menopause. - 

The present analysis relates the experience of 
women more than 45 years of age whose menstrual 
records are contained in the MRH data file collected 
through 1975. All study subjects are Caucasian. Ex- 
cluded were women who reported the use of oral con- 
traceptives or estrogen during the years under consid- 
eration and those with surgically induced menopause. 
In the MRH program, menopause was defined as 1 
complete calendar year without vaginal bleeding after 
the calendar year in which the last bleeding episode 
occurred. Thus, for different subjects, menopause was- 
designated after as little as 1 year or as long as 2 years 
of amenorrhea. Because of this, the probability of 
menopause will be presented only for amenorrheic in- 
tervals of up to 1 year. 

A menstrual interval is defined as the number of 
days between the onset dates of two consecutive men- 


. * 
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Table I. Percent probability of menopause according to duration of first amenorrhea and age, 





No. of women 






% 


Women menopausal 


23 6.0 
67 21.6 
50 35.2 
39 12.8 
81 30.4 
64 47.4 
64 25.1 
97 42.4 
72 56.2 
88 39.5 
119 . 564 
8? 65.6 
92 45.5 
131 65.2 
87 71.9 
104 55.3 
144 73.1 
91 784 
113 63.5 
154 81.5 
99 85.3 
126 74.1 
158 86.3 
101 88.6 
132 83.0 
159 90.3 
102 89.5 
135 88.2 
160 92.5 
105 92.9 
137 89.5. 
160 93.6 
107 95.5 


strual flows. In this study we considered all subjects 
with at least one amenorrheic interval of 60 days or 
more. The age groups chosen for analysis were selected 
arbitrarily, based on the available number of study sub- 
jects. For the age groups 45 to 49, 50 to 52, and more. 
than 53 years, 378, 310, and 142 women, respectively, 
were available for analvsis, after the elimination of 
those with no intermenstrual interval greater than 60 
days and those few patients with incomplete or ambig- 
uous records. 

Results are represented as the percent probability 
that a woman, presenting for the first time in the re- 
spective age range with a given amenorrheal interval of 
more than 60 days, has actually gone through meno- 
pause. For example, 223 women in the 45 to 49 year 
group had sustained an amenortheal interval of at least 
150 to 179 days. Of these women, the data show that in 
88 the previous menstrual cycle was in fact the meno- 
pausal event, with the remainder experiencing further 
menses. Thus; a woman in the specified group who 
presents with a first amenorrheal interval of 150 to 179 
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days has a 39.5% (88/223 x 100) probability of having: 
. gone through menopause. 


Results 


The complete data set showing the percent probabil- 
ity of menopause after first presentation of a given 
amenorrheal interval is shown in Table I, and summa- 
rized in Table II. For each age group, increasing dura- 
tion of amenorrhea was associated with an increased 
likelihood that menopause had occurred. Also, for any 
given interval of amenorrhea, the older subjects were 


more likely to have experienced menopause. For ex- 


ample, a 47-year-old woman with a first amenorrhea 
interval exceeding 90 but less than 120 days had a 
12.8% chance of being menopausal. However, if she 
were 51 years old the probability would be 30.4%, or 
47.4% if she were 54 years of age. Our data also show 


that even after 1 year (360 days) of amenorrhea, 5% to. ` 


10% of subjects recorded a further episode of vaginal 
bleeding apparently not associated with significant ill- 
ness or exogenous hormone consumption. 

To determine if the probabilities of menopause in 


. the three age groups differ, a test for the homogeneity 


of these "survival curves" for the first eight intervals 
(through 299 days) was performed using the method of 
Mantel? We found that the 45 to 49 year group was 
significantly different from the 50 to 52 year age group 
tp = 0.001), which, in turn, was significantly different 
from the 253 year age group (p = 0.001). 


Comment 


The transition from a pattern of “regular” menstrual 
intervals during mature reproductive life to the amen- 
orrheal menopausal state is characterized by a phase of 
increasing mean cycle length and increasing irregular 
cycle intervals. During this phase before menopause, 
prolonged intervals may be interspersed with extreme- 
ly short ones.” Physiologically, this phase of irregular 
menses seems to represent irregular development or 
incomplete maturation of residual ovarian follicles. 


Analysis of basal body temperature records in pre-. 


menopausal women shows the occurrence of both bi- 
phasic and monophasic patterns. The presence of 
biphasic temperature curves in a portion of these cycles 
reflects corpus luteum function and suggests that ovu- 
lation may have occurred.' Hormonal analyses during 
premenopausal cycles have shown variable increases in 


serum progesterone preceding some episodes of men- . 


struation.* Other menses followed a rise and fall in 
3lood estrogens without evidence of corpus luteum 
function, consistent with what have been termed 
"anovulatory" cycles. Together, these studies confirm 


j : 
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Table II. Percent probability of menopause according 
to duration of first amenorrhea and age: Summary 
of results 













: ; Age group 
First amenorrheal ` 
interval (days) 45-49 yr 50-52 yr 





60-89 . 6.0 21.6 35.2 

90-119 . 12.8 30.4 47.4 
120-149 25.1 42.4 56.2 
150-179 39.5 56.4 65.6 
180-209 45.5 65.2 71.9 
210-239 . 55.3 73.1 784 
240-269 68.5 81.5 85.3 
270-299 74.1 86.8 88.6 
500-329 88.0 90.8 89.5 
330-359 88.2 92.5 92.9 

360+ 89.5 93.6 95.5 


clinical observations that ovulation and potential con- 
ception can occur in premenopausal women even after 
substantial amenorrheal intervals. 

Our findings showed that in women 245 years of 


. age, increased amenorrheal interval is associated with a 


greater likelihood that menopause has occurred. Fur- 
thermore, for a given interval of amenorrhea the prob- 
ability that menopause has occurred increases with age. 
It is not uncommon for physicians to consider that a 6 
month amenorrheal interval in premenopausal women 
is sufficient evidence that menopause has occurred. 
Our results indicate that an amenorrheic interval of 6 
months is predictive of menopause in only 45% of 
women aged 45 to 49 years and in 70% of women 253 
years of age. That is, 50% and 30% of women in these ' 
respective age groups could be expected to have one or 
more additional episodes of menstruation after 6 
months without menses, It would thus appear prudent 
to maintain contraception, if desired, for a minimum of 
12 months of amenorrhea. 

These analyses also showed that a small number of 
subjects had bleeding episodes even after a hiatus of 
more than 12 months. Whether these episodes were 
ovulatory or might have represented pathologic pro- 
cesses is not known. 

It may be possible to refine the estimates of the prob- 
ability of menopause after various amenorrheal intér- 
vals of less than 1 year if prior cycle patterns are then 
taken into account. Few women appear to reach meno- 
pause with no prior major alteration in cycle length or 
variation. Since these parameters often increase pro- 
gressively beginning several years before menopause, 
an amenorrheal interval of 6 months may be associated 
with a greater probability of menopause if preceded by 
prior increased cycle intervals or irregularity. Unfor- 


a 
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tunately, our data set was not large enough to calculate 


menopausal probabilities under such contingencies. It 


may bé worthwhile for the managing clinician to have 
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Coagulation studies of patients taking low-dose 
heparin during and after major gynecologic surgery 
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New York, New York 


In February, 1975, a prospective, randomized study of 75 patients undergoing major gynecologic 
surgery was undertaken. Patients were randomly assigned to three groups regardless of diagnosis 
and surgery contemplated. Coagulation studies were performed preoperatively and postoperatively 
in a control group, a group receiving 2,000 U heparin/12 hr subcutaneously, and a third group 
receiving 5,000 U/12 hr via the same route. There was a statistically significant increase noted in 
fibrin degradation products in the group treated wih 5,000 U heparin/12 hr as compared to the 
control group. Excessive bleeding intraoperatively or postoperatively was not encountered. 


(Am. J. OBSTET. GYNECOL. 135:1025, 1979.) 


Iu 1975, A MULTICENTER trial for the prevention of 
fatal postoperative pulmonary embolism was-reported 
by Kakkar and colleagues! from England. The study 
included over 4,000 patients who were undergoing 
major elective surgery of all kinds. The incidence of 


pulmonary embolism and deep vein thrombosis was 


significantly lower in the group given 5,000 U heparin 
subcutaneously every 8 hours beginning 2 hours before 
operation and continuing for 7 days postoperatively 
than in a control group given no heparin. No coagula- 
tion tests were done in this large study. 

Pelvic surgery is.known to be associated with a high 
incidence of thrombotic complications.” Therefore it 
had been customary at Roosevelt Hospital to start ther- 
apeutic doses of heparin 2 or 3 days postoperatively 
and then to switch to Coumadin in patients undergoing 
major gynecologic surgery. Because many of these pa- 
tients were taking antibiotics and not eating well 
postoperatively—thus lowering the amount of avail- 
able vitamin K—there was often considerable bleeding 
when Coumadin was started. Therefore it was decided 
to try the technique of low-dose subcutaneous heparin. 
There was at first a reluctance to operate on patients 
who were heparinized, so originally only 2,000 U 
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heparin were administered subcutaneously every 12 
hours beginning 6 hours preoperatively and continu- 
ing for 5 days. Later the dose was increased to 5,000 U 
every 12 hours. Coagulation studies were'carried out 


.on all patients, preoperatively before heparin was 


started, 24 hours after operation, and again 72 hours 
postoperatively. It was not our intent to demonstrate 
the differences in thrombotic episodes in patient 
groups. Purposes of the study were (1) to determine 


: whether there would be excessive bleeding in patients 


given low-dose heparin, (2) to study coagulation 
profiles for changes secondary to heparin administra- 
tion, and (3) to demonstrate that low-dose heparin can 
be given safely to.patients undergoing major pelvic 
surgery. 


Materials and methods 


All patients undergoing major pelvic surgery on the 
gynecologic service during a 16 month period wete 
randomly assigned to heparin and control groups. In 
spite of attempts at random distribution of»patients into 
the three treatment groups, the numbers of patients 
were not necessarily the same for each operative pro- ` 
cedure. Table I shows the distribution of patients and 
surgical procedures performed. Aspirin products were 
not given to patients during the hospital stay and they 
were advised not to take aspirin 1 week prior to 
admission. 


Blood samples were drawn for coagulation studies at 
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Fig. 1. Mean prothrombin and partial thromboplastin times 
with standard errors for patients receiving different heparin 
doses before and 24 and 72 hours after operation. 


dation products in tubes containing Trasylol (100 
KIU*/ml) and 50 U thrombin/ml. Blood samples were 
drawn preoperatively before heparin was started, and 
at 24 and 72 hours postoperatively. Tests included pro- 
thrombin time,? activated partial thromboplastin time 
(APTT), platelet counts,> fibrinogen,® fibrin mono- 


mer,’ plasminogen and fibrinolytic inhibitors,? and ` 
_ fibrin degradation products? + 


Coagulation results for patients in all diagnostic or 


‘ ^ . 


- *Kallikrein inhibitor units. 
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Table I. Distribution of patients 







Heparinll2 hr* | 
Operation and i 


diagnosis Control Total 

Radical vulvectomy, 2 2 1 5 
ca vulva 

Radical hysterectomy, 7 3: 4 . 14 
ca cervix 2 

Other operation for 2 4 9 15 
malignancy : 

TAH-BSO for leio- . & 5 9 22 
myomas or PID ` 

Other operation for 70 4 8 . 19 
benign conditions Ss EN DM PN 
Totals | 26. 18 31 75 


ca: Carcinoma; TAH: total abdominal hysterectomy; BSO: 
bilateral salpingo-oophorectomy; PID: pelvic inflammatory 


' disease. 


*Heparin was administered subcutaneously 6 hours before 
operation and every 12 hours thereafter for 5 days. 


operative categories were averaged for those receiving 
no heparin, 2,000 U/12 hr, and 5,000 U/12 hr, for the 
three time intervals related to operation. 


Results 


Mean prothrombin times with standard errors are 
shown in Fig. 1. While there was an increase in pro- 
thrombin times at all treatment. levels 24 hours after. 
operation as compared to preoperative values, there 
were no significant differences between the heparin 
doses. By 72 hours after operation, prothrombin times 
in all groups had begun returning toward preoperative 
values. Therefore, any changes in prothrombin times 
appear to be due to the operation and not to the 
heparin. 

Fig. 1 also shows the mean APTTs with standard 
errors. Here the group that received 5,000 U heparin 
shows statistically significant lengthening of the APTT. 
This may be due to the sensitivity of this test to small 
quantities of heparin or to the effect of operative 
trauma. In the control group 5% of the APTT deter- 
minations exceeded the 35 to 45 second normal range 
for this laboratory at either the 24 or 72 hour postop- 
erative period. In the 5,000 U/12 hr group 7% ex- 
ceeded this range while in. the 2,000 U/12 hr group all 
determinations were within normal values. The longest 
APTT was 52 seconds. These différences are, however, 
not biologically significant since the mean times are still 
within normal limits and no increased bleeding was ob- 
served. By 72 hours, even though heparin was still 
being administered, the APTTs at'5,000 U, like the 
prothrombin times, were approaching preoperative 
APTTs. At low doses (2,000 U/12 hr) or without hepa- 
rin, the APTTs were even shorter than those preop- 
eratively. : 

Platelet counts (Fig. 2) showed no differences due to 
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Fig. 2. Mean levels of platelets and fibrinogen with standard 
errors for patients receiving different heparin doses before 


, and 24 and 72 hours after operation. 


heparin. Lower levels were found in all groups 24 and 
72 hours postoperatively. than were seen in the preop- 
erative studies. 
Fibrinogen levels are demonstrated in Fig. 2 also. 
Again there were no differences between the heparin 
dosage groups at any of the three time periods. At 72 
hours after operation all three groups showed the 
characteristic rise in fibrinogen that is found postop- 
eratively in all patients. | Va 
* Plasminogen levels (Fig. 3) decreased in all groups at 
24 and 72 hours postoperatively, suggesting that there 
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Fig. 3. Mean levels + standard errors of plasminogen and 
fibrinolytic inhibitors for patients receiving different heparin 


.doses before and 24 and 72 hours after operation. 


was a mild activation of the fibrinolytic system during 


- the operation. In spite of attempts at randomization 
there was a'slightly lower preoperative level of plas- 


minogen in the group that would later receive 5,000 U 
heparin. However, this did not affect the postoperative 
results.’ Fibrinolytic inhibitors (Fig. 3) also dropped 
after operation. The decreases in inhibitors and plas- 
minogen did not result in fibrinolysis sufficient to pro- 
duce excessive bleeding. 

Fibrin degradation products, FDPs (products D and 
E), increased extensively in the control group (Fig. 4). 
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Fig. 4. Mean levels + standard errors of FDPs for patients 
receiving different heparin doses before and 24 and 72 hours 
after operation. 


Although the mean levels were much higher in this 
group, the very high standard deviations prevented 
these differences from being statistically significant. 
‘Fhe lack of increased levels of FDP at 5,000 U heparin 
indicates that this dosage prevents fibrin deposition i in 
many of these patients. 

In Table II are shown individual patients (by diag- 
nosis) who had =40 ug FDP/ml at some time during 
the preoperative or postoperative course. The FDPs at 
other intervals are also given. The patients with high 

. FDPs obviously number more among those réceiving 
no heparin or 2,000 U/12 hr. At 24 hours this differ- 
ence is statistically significant. 

As’ opposed to the fairly large number of patients 
with significant levels of FDP, only five patients showed 
positive fibrin monomer by protamine sulfate precipi- 
tation. Four of these received no heparin while one was 
given 5,000 U/12 hr. Of these five, only one-had a 
thrombotic complication—a deep vein thrombosis in a 
control patient. , 

One of the more interesting findings that came out 
of this study was the high incidence of FDPs found in 
preoperative samples. Table II] shows the mean 
levels + standard errors and the percentage of patients 
with 210 ug*FDP/ml. These are listed according to 


-diagnosis or operative procedures, i.e., cancer of the 
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Table II. Fibrin degradation products 240 ug/ml 





Preop. . 24 hr 72 hr 
Control: : 
Ca vulva 100 100 — 
Ca vulva 40 40 400 
Ca ovary and end. 40 | 40. 40 
Ca cervix 100 10 10 . 
' Ca cervix 20 > 40 20 
Ca cervix . 0 .40 | 10 
Ca cervix | 2 10 800 
Leiomyomas 0 400 ~ rs 
Leiomyomas 40 .10 10 
2,000.U heparin/12 hr: : 
PID 40 40 100 
Ca cervix 20 — 40 
- Ca cervix 2° . 20 40 
5,000 U heparin/12 hr: 
` Leiomyomas 100 100 — 





Preop.: Preoperatively; Ca: carcinoma; end.: endometrium; 
PID: pelvic inflammatory disease. 


vulva or the cervix, or other malignancies, leiomyomas, 
or other benign conditions. Both the mean levels of 
degradation products and the percentage of patients 
with levels = 10 ug/ml are high in patients with malig: 
nancies and in those with leiomyomas. Normal levels of 
FDP are.0 to 2 ug/ml. . 


Comment 

In this group of patients undergoing major gyneco-. 
logic surgery, coagulation tests showed no biologically 
significant changes due to heparin administration. The 


, same-was true of the fibrinolytic system. Also, there was 


no excessive clinical bleeding that could be i to 
heparin. : f 

The differences in-fibrin degradation pr oducts post- 
operatively are not statistically significant among the 


_ three heparin groups, but thé very high levels obtained 


at 24 and 72 hours in the control group suggest a trend: 
toward increased intravascular coagulation in the ab- 


_sence of heparin. Adequate heparinization, as seen at 


5,000 U/12 hr, would appear to prevent the deposition 


of fibrin in many patients. This is even more evident 


when one considers the number of patients with FDP 
levels =40 pg/ml. At 24 hours there is a statistically 
significant increase in the number of patients with high 
FDP levels in the control group over that in the 5,000 


"U/12 hr group. Fibrin degradation products are evi- 
‘dence of intravascular deposition of fibrin and sub- 


sequent lysis of these deposits by the fibrinolytic system. 
The fact that the levels of FDP are higher at 72 hours 
than at 24 hours after operation suggests that a consid- 
erable per iod of time may be required for lysis of the 
fibrin deposits. A positive fibrin monomer, on the other 


-hand, indicates the presence of thrombin and incipient 


clotting. This whole group of patients was notable for - 
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Table III 





Operative procedures 
and diagnosis 





Fibrin degradation products 


mean + SE) 


Coagulation studies of patients taking heparin 1029 








% With elevated 
FDPs 





Patients with 
10 pgiml total 


Radical vulvectomy, ca vulva 82.40 + 18.10 4/5 80 
Radical hysterectomy, ca cervix 13.14 + 7.00 5/14 - 36 
Procedures for other gyn ca 11.60 + 4.17 5/13 38 
TAH for leiomyomas or PID 14.67 + 4.98 11/21 52 
Procedures for other benign disease 6.00 + 2.00 4/16 25 

Totals 12.65 + 2.60 29/69 42 





, Ca: Carcinoma; gyn: gynecologic; TAH: total abdomiral hysterectomy; PID: pelvic inflammatory disease. 


its low number of patients with positive fibrin meno- 
mer. It may be that formation of fibrin monomers oc- 
curred during operation but had been either deposited 
or picked up by the reticuloendothelial system be-ore 
the 24 hour blood specimens were drawn. 

The high incidence of abnormal levels of FDP fond 
preoperatively suggests that patients with gynecologic 
disease tend to have an unusual degree of fibrin de- 
position even before surgical procedures. Therefore, it 
may be the disease itself as well as the operation that 
predispose these patients to thrombotic complications. 
This is particularly true of patients with cancer or 
leiomyomas. 

In this small study it was not possible to demonstrate 
a difference in thrombotic episodes between those pa- 
tients receiving heparin as opposed to controls and this 


was not the intent. There was one case of deep vein - 


thrombosis in the control group. A septic embolus de- 
veloped following pelvic exenteration in a patient who 
was given 2,000 U/12 hr beginning the day folloving 
operation, This dosage was not adequate and heparin 
was not started preoperatively. The purpose of the 
low-dose subcutaneous heparin is to ensure the pres- 
ence of some heparin during the operation to neu- 
tralize the Factor X4 and thrombin, which mar be 
formed at the time of trauma to the vasculature. These 


minidoses are not effective against large quantities of 
‘thrombin or after fibrin formation has occurred. Both 
of these patients showed evidence of complication 4 
days postoperatively. In the group receiving 5,000 
U/12 hr there was one case of pulmonary embolus 8 
days postoperatively and one of superficial throm- 
bophlebitis 14 days after operation. Both of these oc- 
curred after heparin had been discontinued at 5 days 
postoperatively. 

Wound dehiscence or hematoma occurred in four 
control patients and in one patient receiving 5,000 U 
heparin and was probably not due to heparin but to 
factors causing difficult surgical problems. The most 
common postoperative complication was urinary tract 
infection unrelated to heparin. 

It is suggested that 5,000 U heparin/8 hr, adminis- 
tered for 7 to 8 days postoperatively, might be more 
efficazious and would in all probability present no in- 
creased hazards of bleeding. Certainly, at the levels of 
. heparin used in this study, there was no evidence of 
coagulation abnormalities or bleeding problems. No 
patient showed evidence of hyperresponsiveness «o 
heparin in this series, as was reported by Gurewich and 


. associates,’ There were no cases of thr i a 


as described by others.!! 
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Local versus general anesthesia: Which is safer for 
performing suction curettage abortions? 
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WILLARD CATES, Jr., M.D., M.P:H. 
CARL W. TYLER, Jr., M.D. 

Atlanta, Georgia 


The relative safety of suction curettage abortions performed with either local or general anesthesia 
has not been clearly established. To compare the safety of these two anesthetic techniques, we . 
studied 36,430 women who received local anesthetics and 17,725 who received general anesthetics 
for this operation in the United States from 1971 through 1975. The aggregated major complication 
rates for the two groups were similar, but there were significant differences between local and 

genera! anesthesia for specific complications and treatments. Local anesthesia was associated with 


higher rates of febrile and convulsive morbidity; however, general anesthesia was associated with 
higher rates of hemorrhage, cervical injury, and uterine perforation. Both anesthetic techniques 
appear to be safe, with similar degrees of overall safety, although each is associated with a different 
spectrum of complications. (AM. J. OBsTET. GYNECOL. 135:1030, 1979.) 


SINCE USE OF ANESTHESIA contributes to the risks of 
morbidity and death associated. with surgical proce- 
dures, safety should be an important criterion when an 
. anesthetic technique is chosen. In commonly per- 

` formed operations, even small differences in morbidity 
rates among anesthetic techniques can result in compli- 
cations in substantial numbers of patients. In recent 
years, abortion by suction curettage during the first 12 
menstrual weeks has emerged as one of the most fre- 
quently performed operations on American women. 
Since over 700,000 such abortions took place in the 
United States in 1975,! the comparative safety of anes- 
thetic techniques for suction curettage is an’ TApOE Ene 
concern in gynecologic practice. 

Despite the wide prevalence of suction curettage 
abortions, little is known about the relative safety of 
local (paracervical) versus general anesthesia for these 
operations.*The largest previous comparison of the 
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safety of anesthetic techniques for suction curettage is’ 
that of Tietze and Lewit.? In a study of 22,276 women 


who underwent outpatient suction curettage abortions 


in American hospitals in 1970 and 1971, they found 
that the major complication rates for women who had 
local or general anesthesia were similar. The total 
complication rate, however, was significantly higher for 
women who had received a local anesthetic. The au- 
thors noted that this difference may be partly attribut- 
able to the higher proportion of nonprivate patients in 
the local anesthesia group. A World Health Organiza- 
tion randomized clinical trial comparing anesthetic 
techniques has identified other differences in abortion 


- complications.? The authors found that the volume of 


abortion aspirate was significantly higher with general 
anesthesia (mean 7 to 11 ml greater than with local 


: anesthesia), although they questioned the clinical im- 


portance of this finding. One of two contributing in- 
stitutions notéd a significantly higher rate for recuret- 
tage after local anesthesia, although this difference 
may have been due to the unfamiliarity of the opera- 
tors with.local anesthesia, since use of general anesthet- 
ics had previously been routine at this institution. 
Earlier reports corroborate the effects of general an- 
esthesia on blood loss from suction curettage. Cullen 
and associates,* studying 87 patients in whom one of 
eight anesthetic or ventilation techniques was utilized, 
found that. blood loss was lowest with a local anesthetic 
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Table I. Characteristics of women undergoing suction curettage at =12 weeks’ gestation, by type of anesthesia 











Characteristic 





Age (yr): 
=19 
20-24 
z25 
Not stated 
Race: 
White 
Black and other minorities 
Not stated 
Marital status: 
Married 
Unmarried 
Not stated 
Prior pregnancies: 
None 
=l abortion only 
l birth 
z2 births 
Not stated 
Type of service: 
Private 
Nonprivate X 
Not stated 
Gestational age (wk): 
x6 
7-8 
9-10 
11-12 
Pre-existing medical conditions: 


None 
zl 


Local anesthesia 
(36,430 women) (96 distribution) 









General anesthesia 
(17,725 women) (96 distribution) 





and highest with halothane. Similarly, Dunn and asso- 
ciates? compared blood loss for 75 patients who were 
given one of four anesthetic agents and found that 
blood loss was lowest for the group who received intra- 
venous pentazocine and diazepam, paracervical block, 
and incremental doses of methohexitone and highest 
with trichloroethylene. Moberg and associates? con- 
cluded that halothane is contraindicated for suction cu- 
rettage because of unacceptable rates of hemorrhage. 

The influence of the two most common anesthetic 
techniques on the overall safety of suction curettage 
abortions in the United States, however, remains un- 
clear. The present study compares the safety of 54,155 
first-trimester suction curettage abortions with either 
local or general anesthesia, which were performed in 
the United States from 1971 through 1975. 


Methods 


The Joint Program for the Study of Abortion under 
the auspices of the Center for Disease Control is a pro- 
spective, multicenter, observational study of the early 
medical complications of legally induced abortion. The 
methods have been previously described in detail." To 


“evaluate the authenticity and reliability of data pro- 


vided by contributors, we examined chart abstractions 
of the 12 largest contributors, together accounting for 
86% of all reports. At each of. these institutions, We 
reabstracted information from the charts of a random 
sample of patients and then compared our recording 
of data to that originally provided by the contributor. 
This interabstractor reliability testing revealed low rates 
of disagreement for demographic variables, numbér of 
days of fever, and treatment of complications by blood 
transfusion or operations.’ 

In our analysis, paracervical anesthesia with or with- 
out administration of a sedative or analgesic was con- 
sidered "local anesthesia." Similarly, general anesthesia 
induced and maintained by any agent or agents with or 
without administration of a sedative or analgesic was 
termed “general anesthesia.” Other methods, such as 
dissociative anesthesia, or local anesthesia and general 
anesthesia combined, were excluded from analysis. 
Our form did not specify the exact anesthetic agent 
used, so we were unable to obtain complication rates 
for specific anesthetic agents. : 

There were nearly 100 potentially codable complica- 
tions, ranging from vaginitis to complications resulting 
in death. From this list of complications, we identified 
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Table If. Major complication rates and relative risk 
associated with local and general anesthesia for 
suction curettage at =12 weeks’ gestation 










Rate* 






Local General Relative 95% confidence 
anesthesia | anesthesia riskt interval 
0.30 0.55 1.21 0.9-1.6 
With relative risk standardized for: 
Type of institution L.O¢ 0.9-1.0 _ 
Patient follow-up 1.34 0.9-1.8 
observation 
Pre-existing 1.21 ` 0.9-1.7 


conditions 





*Complications per 100 abortions. 
TRisk of general anesthesia as compared to local anesthesia. 
tp > 0.10. 


the following as major: cardiac arrest; convulsions; en- 
dotoxic shock; fever for 3 or more days; hemorrhage 
necessitating blood transfusion; hypernatremia; injury 
to bladder, ureter, or intestines; pelvic infection with 2 
or more days of fever and a peak temperature of at 
least 40° C or with hospitalization for 11 or more days; 
pneumonia; psychiatric hospitalizations for 11 or more 
days; pulmonary embolism or infarction; thrombo- 
phlebitis; complications resulting in unintended major 
operation; and wound disruption after hysterotomy or 
hysterectomy. The term “major complication rate” re- 
fers to the percentage of women sustaining one or 
more of these complications, although the majority fell 
within the categories of fever for 3 or more days, hem- 
drrhage necessitating blood transfusion, or complica- 
tions resulting in unintended major operation. Differ- 
ences in rates were compared by chi-square tests. 
Where specified, we calculated the ratios of rates (with 
95% confidence intervals) by the method of Miet- 
tinén.® ? : 

Excluding women undergoing concurrent steriliza- 
tion, we studied 36,430 women who received local and 
17,725 women who received general anesthetics for 
suction curettage at *12 menstrual weeks’ gestation. 
The majority of these abortions took place in hospitals 
(55.6%) amd the remainder, in nonhospital clinics. 
"Local anesthesia was used more frequently in both 
types of facilities: 83.3% of the abortions in clinics and 
54.596 in hospitals. 


Patient characteristics 

Characteristics of women in the two groups showed 
several differences (Table I). Women who received 
local anesthesia tended to be younger, were less likely 


to be married, and were of lower gravidity. These ' 


women also were more likely to report one or more 
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pre-existing medical conditions. However, the two 
groups had remarkably similar gestational age distri- 
butions. The large number of women whose race was 
not stated reflects institutional policies of not request- 
ing or recording this information. 


Results 


The major complication rates for women who re- 
ceived local or general anesthesia were not significantly 
different. The relative risk estimate of sustaining one 
or more complications associated with general anes- 
thesia was 1.2 times higher than that associated with 
local anesthesia (Table II). Moreover, this small relative 
risk increment vanished entirely when standardized for 
the effects of type of facility (the relative risk estimate 
equal to 1.0). The risk of major complications associ- 
ated with general anesthesia remained slightly, but not 
significantly (p > 0.10), greater when the relative risk 
was standardized for the effects of other factors. The 
relative risk ranged from 1.1 to 1.3 when standardized 
singly for the effects cf level of physician training, 
patient age, prior pregnancies, gestational age, pre- 
existing conditions, residence of the woman, adminis- 
tration of prophylactic antibiotics, and patient follow- 
up observation. 

Significant differences emerged, however, in rates 
for certain specific complications (Table III). Among 
immediate problems, the risk of uterine hemorrhage 
associated with general anesthesia was 1.7 times that 
associated with local anesthesia. The risk of uterine 
perforation associated with general anesthesia was 2.2 
times higher than that associated with local anesthesia. 
Similarly, the relative risk of intra-abdominal hemor- 
rhage associated with general anesthesia was 8.2 times 
higher. Cervical injury was also significantly more 
common for women who received general anesthetics. 
The relative risk of cervical trauma associated with 
general anesthesia was 2.9 times higher than that asso- 
ciated with local anesthesia. 

On the other hand, rates for other specific complica- 
tions were significantly lower for women who received 
general anesthetics. The relative risk of fever of =38° C 
for 1 or more days was 0.6 times lower for women who 
received general anesthetics; for fever of =38° C for 
23 days the relative risk was 0.5. Fever of z 38°C for 1 
or more days was still significantly (p < 0.005) less 
common after general anesthesia when the relative risk 
was standardized singly for administration of prophy- 
lactic antibiotics, follow-up observation, and type of 
abortion facility. Similarly, the rates for convulsions 
(0.03 versus 0.00 per 100 abortions, p < 0.05) were 
significantly higher for women given local anesthetics. 

Rates for two relatively frequent complications were 
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Table III. Rates and relative risks of selected complications associated with local and general anesthesia for suction 


curettage at =12 weeks’ gestation 














Complication Relative riskt 
Uterine hemorrhage 0.32 0.54 78 
Uterine perforation 0.13 0.29 2.28 
intra-abdominal hemorrhage — 0.01 0.05 8.21 
Cervical injury 0.59 1.73 2.9§ 
Fever =38° C for =1 day 0.85 0.55 0.6§ 
Fever 238° C for =3 days 0.15 0.07 0.5] 





95% confidence 
interval 


Standardized 
relative riskt 


95% confidence interval 
for standardized relative risk 









1.3-2.2 2.38 1.7-3.2 
1.5-3.2 L8 1.1-2.9 
2.9-30.0 -# -# 

2.5-3.5 1.98 1.6-2.3 
0.5-0.8 0.58 0.4-0.7 
0.3-0.9 0.4] - 0.9-0.9 





*Complications per 100 abortions. 
Risk of general anesthesia compared to local anesthesia. 


Risk of general anesthesia compared to local anesthesia after exclusion from analysis of women with pre-existing conditions and 
women who underwent abortions as inpatients with simultaneous standardization for type of institution and patient follow-up 


observation. 
$p « 0.001. 
lp < 0.05. 
Tp « 0.01. 
#Too few cases for standardization. 


Table IV. Rates and relative risks of selected treatments of complications associated with local and general 
anesthesia for suction curettage at =12 weeks’ gestation 















Treatment Relative riskt 


Blood transfusion 0.02 0.12 . 5.08. 
Cervical suture 0.46 1.52 3.38 
Laparotomy, hysterotomy, 0.03 0.13 4.88 


or hysterectomy 


*Treatments per 100 abortions. 
TRisk of general anesthesia compared to local anesthesia. 






95% confidence 





Standardized 
relative riskt 


95% confidence interval 
for standardized relative risk 





interval 








2.5-10.1 3.9 1.5-10.0 
2.7-3.9 ~ 21$ 1.7-2.5 
2.2-8.3 7.68 . 9.0-19.4 








{Risk of general anesthesia compared to local anesthesia after women with pre-existing conditions and women who underwent 
abortions as inpatients were excluded from analysis, with simultaneous standardization for type of institution and patient follow-up 


observation. 
$p < 0.001. 
ip < 0.01. 


not significantly different (p > 0.10) after local or gen- 
eral anesthesia: endometritis (0.95 versus 1.08 per 100 
abortions, respectively and retained products of 


conception (0.64 versus 0.55 per 100 abortions, re- - 


spectively). Rates for other complications, including 
subinvolution of the uterus, septicemia, pneumonia, 
thrombophlebitis, pulmonary embolism, cardiac arrest, 
failure to dilate the cervix, psychiatric reaction, and 
reactive depression, were not significantly different 
(p > 0.10). There was one maternal death in the gen- 
eral anesthetic group and no deaths in the local anes- 
thetic group. 

Women who received general anesthetics required 
treatment of complications statistically significantly 
more often (Table IV). The relative risk associated with 
blood transfusion was 5.0, that with cervical suturing, 

* 8.8: and that with major abdominal operations, 4.3. 


Within the group of major abdominal operations,’hys- 
terectomy was 5.7 times more frequent for women 
given general anesthetics than for those given local an- 
esthetics (0.06 versus 0.01 per 100 abortions, p < 
0.001). The rate for curettage or manual evacuation'of 
the uterus as a treatment was lower for general anes- 
thesia patients than for local anesthesia"patients (0.62 
versus 0.72, respectively, per 100 abortions), but the 
difference was not statistically significant (p > 0.10). 
To control concurrently for potential confounding 
factors, we subjected the data to further analyses by 
excluding all women with pre-existing conditions and 
all those who underwent abortion as inpatients. We 
then standardized our comparisons simultaneously for 
type of institution and follow-up observation; however, 
controlling for these factors had minimal effects on the 
results described above. The relative*risk for major 
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complications associated with general anesthesia re- 
mained unchanged at 1.2 and was statistically insig- 
nificant (p > 0.40). Furthermore, the risks for specific 
complications and treatments remained statistically 
significant, albeit altered in some cases (Tables III 
and IV). 


Rates for readmission to a hospital were not sig-. 


nificantly: different for patients given local or general 


anesthetics. Women who received local anesthetics ' 


had a readmission rate of 0.82 per 100 abortions, com- 
pared with 0.89 for those given general anesthetics 
(p > 0.30). , 


Comment 


On balance, in this study of women who underwent 
suction curettage at =12 weeks’ gestation, the overall 
safety of local anesthesia and general anesthesia ap- 
pears similar. Although the aggregated major compli- 
cation rates associated with the two methods were not 
significantly different, there were significant differ- 
ences between local and general anesthesia for specific 
complications and treatments. Blood transfusions and 
major abdominal operations were significantly more 
common with general anesthesia, whereas fever for =3 
days and convulsions were significantly more common 
with local anesthesia. Likewise, hemorrhage, uterine 
perforation, cervical injury, and cervical suturing were 
significantly more common for the general anesthesia 
group, and fever for =1 day was significantly more 
common for the local anesthesia group. Consequently, 
-each anesthetic technique seems to be associated with à 
different spectrum of complications. Because of the 


low p values, chance is an unlikely explanation for - 


these differences. 

Although our interabstractor reliability study re- 
vealed accurate transcription of information from 
medical charts onto study forms, differences in ascer- 
tainment of complications or readiness to treat compli- 
cations may have influenced these rates. For example, 
administration of a general anesthetic entails adding an 
anesthetist or anesthesiologist to the surgical team. 
This added observer might increase awareness in rec- 
ognition of Tiypotension or significant blood loss, as 
well as increase the use of blood transfusions. 

It is possible that the particular anesthetic agent may 
have influenced the type of complication. For example, 
if halothane were used for general anesthesia, its uter- 
ine relaxant effect could have produced the increased 
risk of hemorrhage or perforation. Use of general an- 
esthetic agents which do not depress uterine contractil- 
ity would be less likely to lead to these complications. 
Unfortunately, the form did not ask for the specific 
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anesthetic agent used, so we cannot resolve the extent 
to which this factor may have produced the differences 
in complication rates between local and general anes- 
thesia. 

We have not reported on the group of patients who 
received both local and general anesthetics because it 
was much too small to analyze by itself (91 cases), and 
we did not have sufficient information to categorize 
these as either local or general. According to the re- 
search design, institutions were to code only the anes- 
thesia associated with the initial abortion procedure, not, 
the anesthesia associated with a treatment procedure. 


. However, institutions may have incorrectly classified 


some abortions performed with local anesthesia as 
abortions performed with the local-general anesthetic 
combination. In the 91 cases, there were four major 
complications; all were uterine perforations necessitat- 
ing unintended major surgery. This is consistent with a 
scenario where the suction curettage procedure was 
begun with a local anesthetic, but when a uterine per- 
foration ensued, a general anesthetic was used for the 
major abdominal operation. Nevertheless, adding 
these four major complications to the local anesthesia 
category does not alter the direction or statistical sig- 
nificance of our results. The slight difference in major 
complication rates is further narrowed, but the in- 
creased risks of uterine perforation and unintended 
major surgery with genera] anesthesia are still sig- 
nificantly higher. 
Differences in the characteristics of women in the : 


two groups are unlikely to have accounted for the dif- 


ferences in rates of complications and treatment, since 
standardization of relative risks for a number of pc- 
tentially important confounding variables had minimal 
impact on statistical significance. As shown in Tables 
HI and IV, our standardizing procedure tended to 
alter the relative risks, but the differences observed 


remained statistically significant. 


Our data are consistent with the results from some 
other studies and support several conclusions. Imme- 
diate operative complications appear more common 
with general anesthesia. First, blood loss appears to be 
significantly greater with general anesthesia, as dem- 
onstrated in this and previous studies.” Whether this 
is related to differences in duration and vigor of curet- 
tage, the influence of the general anesthetics on the 
uterus, or both is unknown. Second, trauma of the 
uterus, including cervical injury, uterine perforation, 
and subsequent abdominal hemorrhage, appears more 
likely with general anesthesia. The World Health Or- 
ganization study reported higher immediate complica- 
tion rates—hemorrhage, injuries to the cervix or cor- 
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pus uteri, injuries to other organs, and anesthesia 
complications—with general anesthesia, although the 
sample sizes were not large enough to demonstrate 
statistically significant differences.? 

The higher rate of fever for women who received 
iocal anesthesia may reflect less adequate curettage of 
the uterine cavity. When the woman is alert, the physi- 
cian may dilate the cervix to a smaller diameter and 
take less time for curettage than if she were anes- 
thetized.? The rate for retained products of conception 
was slightly higher for women given local anesthetics, 
as was the rate for treatment by curettage or manual 
evacuation of the uterus. However, the differences 
were not statistically significant and provide rather pre- 
carious support of these conjectures. The occurrence 
of convulsions exclusively among women who received 
local anesthetics is presumably a manifestation of toxic 
blood levels of local anesthetic or vasovagal reactions.!? 

Our previous investigation of deaths from paracervi- 
cal local anesthetics used for abortions at 12 weeks’ or. 
less gestation indicates that this anesthetic method is 
associated with preventable deaths. Because of the 
risks of intravenous administration or rapid systemic 
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absorption, we believe that physicians should use the 
smallest effective dosage of local anesthetic for para- 


` cervical block. Administration of an appropriate dose 


of local anesthetic, possibly administered by jet injec- 
tion, might reduce these fatal reactions. 

Our study confirms that use of general anesthetics 
is associated with higher rates of uterine hemor- 
rhage. Clinicians selecting the general anesthetic agents 
should avoid those which depress uterine contractility, 
such as halothane or enflurane, in order to minimize 
this complication. 

In conclusion, both local and general anesthesia for 
suction curettage abortion appear to be safe with simi- 
lar degrees of overall safety, yet each technique seems 
to be associated with a different spectrum of complica- 
tions. Suction curettage operators and their patients 
should be cognizant of these differences and weigh the 
advantages and disadvantages of each technique prior 
to anesthetic selection. 
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One thousand forty-three patients made 2,750 visits to the Vulvar Clinic at the Milwaukee County 
Medical Complex from July, 1970, to July, 1978. This experience is analyzed and the various 
diseases are grouped in order of frequency. The results shed light on those vulvar problems most 
likely to be encountered in general office practice and point the way toward future areas of 


research. (AM. J. OBsTET. GYNECOL. 135:1036, 1979.) 


THE FIRST VULVAR CLINIC in the United States was 
established at. New Orleans 23 years ago. Reporting on 
the early experience at that center, Birch and Collins! 
noted that by bringing together clinical material, inter- 
ested faculty, and enthusiastic residents, they were able 
to provide a milieu for the interchange of knowledge 
and ideas which ultimately led to improved patient 
care. Expressing the aims of a vulvar clinic, Weisfogel? 
stated that, "although the area involved is genital, the 
tissue concerned is skin,” and stressed the need for 
joint cooperation among the related disciplines of gy- 
necology, dermatology, and pathology. 

Valid data concerning the relative frequency of vari- 
oùs disorders and the efficacy of different diagnostic 
and therapeutic techniques can only be gathered from 
the study of a large population. The concentration of 
experience derived from a vulvar clinic provides such a 
data base. 

The Milwaukee County Medical Complex serves a 
large urban area whose clinic population is composed 
of equal numbers of blacks and Caucasians. A Vulvar 
Clinic was established at the complex in July, 1970, and 

_ has functioned continuously since then. One thousand 
forty-three patients have made 2,750 visits to the clinic 
prior to July, 1978. During the same time period, 
79,196 visits were recorded by the general gynecologic 
outpatient service. Thus, one of every 29 gynecologic 
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visits involved a vulvar disorder. The obstetrician- 


gynecologist in private practice might then expect to - 


see a patient with a vulva-related problem approxi- 
mately once a day. Diseases of the vulva are, therefore, 
common problems which warrant clinical attention. 


Material and methods 

Two examining rooms are reserved one morning 
each. week for patients with vulvar disease referred 
from the general gynecologic clinics. A faculty gyne- 


- cologist is in attendance, assisted by a first-year resident 


who is assigned to the clinic for a period of 3 months. A 
pathologist particularly interested in vulvar pathology 
reviews all biopsy material and meets regularly with the 
clinic staff. Dermatology residents frequently attend 
the clinic along with students rotating on the gyneco- 
logic/obstetric service. 

The special equipment on hand for each clinic in- 
cludes: fluorescent ring lights with central magnifying 
lenses, an electrodesiccation apparatus, vulvar biopsy 
trays, photographic equipment, a Wood's ultraviolet 
lamp, specialized culture media, and solutions of 176 
gentian violet, 1% toluidine blue, 1% acetic acid, and 
25% podophyllin in tincture of benzoin. We have not 
found colposcopy to be useful in routine screening of 
the vulva. The keratinized surface of the vulvar skin 
does not exhibit the vascular:changes evident on mu- 
cous membranes. Nevertheless, a colposcope is avail- 
able in the clinic for complete evaluation of the cervix 
and vagina in all cases of invasive and intraepithelial 
vulvar neoplasia. A separate record is kept of each 
clinic, with the date, patient name, unit number, and 
diagnosis noted. These data are then entered into a 
computer and stored for later retrieval. 
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Fig. 1. Patients presenting with condyloma acuminatum and 
genital herpes over an 8-year period, i 


Results 


The patients were grouped into the broad categories 
of sexually transmitted disease, dystrophies, benign 
tumors, dermatologic disorders, dark lesions, cutane- 
ous candidiasis, and primary neoplasia. One hundred 
thirty-three patients (approximately 10% of the total) 
were not classified. "These represented patients with 
rare diseases not warranting a separate category, pa- 
üents who failed to return for completion of diagnostic 


studies, and those who experienced disappearance of. 


disease prior to consulation. Forty-five of the unclassi- 
fied patients presented with vulvar pruritus secondary 
to primary vaginitis but without vulvar involvement. 
The discrepancy in total patient number is explained 
by the fact that some patients experienced more than 
one vulvar disease during the study period (Table I). 
Sexually transmitted diseases affected 333 patients 
and constituted the largest group. Almost all were due 
to the viruses of condyloma acuminatum, herpes 
simplex, and molluscum contagiosum (Table II). Some 
perspective on the incidence of these diseases is gained 
by noting that 2,118 cases of gonorrhea were seen in 
the general gynecologic clinic during the same period 
o? time. The number of patients with condyloma re- 
mained relatively constant from year to year. However, 
a dramatic décrease in those with herpetic vulvitis has 
occurred within the past 2 years (Fig. 1). A seasonal 
variation in the number of visits to the clinic for herpes 
could not be demonstrated, but there was a significant 


increase (p.« 0.0005) in the number of visits related to - 


condyloma during the warmer spring and summer 
months (Fig. 2). as 
Dystrophies of the vulva were noted in 232 patients, 
most of whom presented with vulvar pruritus and a 
white lesion. Biopsy was performed on almost all le- 
sions, and the results were histologically subclassified 
according to the nomenclature recommended by the 
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Visits 





Foll Winter Spring Summer 


CONDYLOMATA HERPES 


Fig. 2. Seasonal visits for condyloma acuminatum and genital 
herpes, 1970 to 1978. 


Table I. Types of vulvar disease 






Patients 








Approximate % 


Sexually transmitted disease 333 27 
Dystrophies 232 19 
Benign tumors 159 13 
Dermatologic lesions 146 12 
Dark lesions 110 9 
Candida 84 7 à 
Primary neoplasia 39 3 
Unclassified 133 .10 
Total 1,286 100 





Table II. Sexually transmitted diseases 


Disease | No. of patients 


Condyloma acuminatum 194 
Herpes simplex 106 S 
Molluscum contagiosum 16 
Pediculosis 9 
Syphilis _8- 

Total : 333 





International Society for the Study of Vulvar Disease.’ 
Half of the cases were identified as hyperplasia; 88 
were lichen sclerosus, and another 26 cases exhibited 
both major forms simultaneously. Within the hyper- 
plasia and mixed groups, 13 cases showed some degree 
of atypia. No atypia was found in those with unmixed 
lichen sclerosus. The incidence of atypia in vulvar dys? 
trophies with a hyperplastic component was approxi- . 
mately 10% (Table II). 

Benign tumors were discovered in 159 patients. With 
the exception of Bartholin’s duct abscesses, most were 
asymptomatic. The diagnoses of epidermal (sebaceous) 
cyst, Bartholin’s duct obstruction, and varicosities were 
frequently based on the characteristic appearance and 
distribution ‘of these lesions. Most of the remainder 
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Table III. Dystrophies 


Dystrophy | No. of patients 





Hyperplastic* i 118 
Lichen sclerosus 88 
Mixed* _26 

Total ; 232 


* Atypia noted in 13 patients. 


Table IV. Benign tumors 


Tumor | No. of patients 





Epidermal cyst 37 
Bartholin's duct obstruction 28 
Acrochordon 19 
Mucous cyst 16 
Angioma 14 
Varicosities 4 
Hidradenoma 3 
Unclassified .98 


, Total 159 





however, were excisionally biopsied and classified ac- ` 
cording to their histology (Table IV). Unusual tumors. 


contributed to the unclassified group and included 
such entities as neurofibromas, aberrant breast tumors, 
syringomas, ingrown hairs, and primary abscesses. 
Dermatologic disorders occurred in 146 patients and 
usually presented as red lesions or ulcerations (Table 
V). The external appearance of these diseases was fre- 
quently nonspecific and biopsy was often unrewarding. 
A detailed history and complete dermatologic exami- 
nation were essential. In some patients, serial obser- 
vations of the course of the disease were of benefit. 
Specialized techniques involving the Wood's lamp, 
Dermatophyte Test Media, and immunofluorescent 


e microscopy were used on many occasions, yet there was 


no substitute for the trained dermatologist whose ex- 
pertise was essential in the diagnosis.and management 
of these conditions. The unclassified cases in this group 
included the rare entities of erythrasma, Behcet's dis- 
ease, erythema multiforme, and diffuse telangiectasia 
along with a large number of aphthous ulcerations. 
Dark lesions of the vulva were grouped together in 
a special effgrt te assess the need for biopsy and the 
_velative frequency of the various pigmented disor- 
ders. There were 110 patients who exhibited dark le- 
sions. In each case, a clinical diagnosis was made and 98 
patients consented to biopsy for histologic confirma- 
tion. For this reason, the number of patients listed for 
each entity reflects the relative percentage of that dis- 
ease among the total group of biopsy-proved cases 
(Table VI). l 
Candida albicans is a frequent cause of vaginitis but 
cutaneous vulvar infection is unusual. Eighty-four pa- 
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Table V. Dermatologic disorders 





' Disorder | No. of patients 


Suppurative hidradenitis 14 
Tinea cruris ; 12 
Psoriasis 7 ' 
Seborrheic dermatitis 4 
Pemphigoid disease 4 
Hailey-Hailey disease 3 
Fox-Fordyce disease 3 
Pemphigus ' 3 

' Unclassified : 96 
- Total . 146 


Table VI. Dark lesions 


Lesion | No. of patients 


Lentigo : 36 
Carcinoma in situ 22 
Nevi: 21 
Junctional 7 
Compound 8° 
Intradermal 6 
Postinflammatory hyperpigmentation - 10 
Seborrheic keratoses 5 
Hemosiderin deposit 2 
Verucca vulgaris l 
Basal cell carcinoma l 
Not biopsied _12 
Total : 110 


Table VII. Candida 


| No. of patients 


Known diabetic 7| 66.6% 
Diabetes discovered on GTT 2 
Oral contraceptive user 
Pregnant ` 
Developed diabetes later 
Spontaneous 

Total 


œj 
TINE 


GTT: Glucose tolerance test.’ 


tients were afflicted with cutaneous candidiasis of the 
vulva, resulting in soreness and pruritus. There was a 
striking incidence of diabetes mellitus in this group. 
Forty-nine were known to have diabetes and seven 
others were discovered to have the disease after glucose 
tolerance evaluation, for a: combined incidence of 
66.6%. Two more patients developed diabetes within 
24 months of vulvar candidiasis. Six patients were 


, using oral contraceptives and two additional patients 


were pregnant (Table VII). 

Primary neoplasia includes intraepithelial neoplasia 
and invasive squamous carcinoma. The International 
Society for the Study of Vulvar Disease divides intra- 
epithelial neoplasia into two varieties: carcinoma in situ 
and Pagers disease.* Thirty-five patients were found ta 


«- 
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have carcinoma in situ, and foci of early invasion were 
noted in two of these. Two patients had Paget's disease, 
and two others presented with frankly invasive squa- 


mous cell cancer. Most of the patients treated for vul- - 


var malignancy'at The “Medical College of. Wisconsin 
are privately: referred." The clinic experience, theré- 
fore, reflects the pr ivate-practice situation wherein vul- 


var malignancy is a rare phenomenon. . 


Duringthe study period, 30 residents rotated thr ough 


the Vulvar Clinic, which added an important dimen- 
sion. to their training. Five major investigations were 
including a double-blind evaluation of 


completed, 
topical téstostérone propionate for vulvar dystrophies,* 
an investigation into the efficacy of neutral red photo- 


dynamic therapy-for herpes vulvitis’ and a subsequent, ` 


long-term study of vulvar:histology in these patients; 
an analysis of the nature of vulvar mucous cysts,’ and 
an appraisal of the usefulness of povidone-iodine in the 


treatment of herpes infections. * Numerous informal, 
» | Studies were conducted to assess the practicality of var- 


ious cligposne and therapeutic techniques. , 


Comment 


No attempt has been made to détail the dagoe 
and therapeutic methods employed for the various 
vulvar. disease entities since these have already been 


described.® Instead the goal of this study has been to: 
document the relative frequency of the various disor- 


ders and to place them in perspective against the back- 
ground of total gynecologic ambulatory care. E 

Sexually transmitted diseases have increased in fre- 
quency during the past two decades. Both condyloma 


and herpes infections are now Commonplace. While’ 
patients with condyloma outnumber those with any. 
other single disease entity, the yearly frequency of this: 


disease has remained surprisingly constant. Herpes in- 
fections; on the other hand, have become less common 
during the past 2 years. Clinically it was'felt that herpes 
exhibited a seasonal pattern but this was not borne out 
by the overall statistics. Visits for condyloma, however, 
were distinctly more frequent during the warmer 
months of the.year. 


Kaufman and colleagues" repor rted an. evaluation of - 
their experience with vulvar dystrophies. Approxi- : 


mately 48% of their patients exhibited the hyperplastic 
type while 35% had lichen sclerosus and’ 14% had the 
mixed type. Eleven percent of those with a hyperplastic 


component were found to have foci of -atypia. These . 


figures are remarkably similar to our-own results and 


` underscore the fact that very few white lesions can be 


considered “premalignant.” 
Melanoma of the vulva can be a devastating disease. 
Malar dark lesions are; therefore, cause for suspicion. 
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"There are no previous reports;which quantitatively dif- 


ferentiate the various disorders associated with hyper- 
pigmentation. In our study, most were found to repre- 
sent lentigo, a benign concentration of melanocytes in a 
limited epidermal area: Such lesions were flush with 
the surrounding skin, exhibited normal skin surface 
markings, and usually had sharp borders. Postinflam- 
matory hyperpigmentation-occurs after epidermal in- 
jury and may have a similar.clinical appearance but is 


‘usually lighter and more diffuse. One patient whose 
_ lesion appeared to be lentigo was found to have a small 


basal cell carcinoma. Nevi exhibit- surface characteris- 
tics according to stages in their life cycle. Young “junc- 
tional” nevi are usually flat but tend to raise upward as 


they progress through the compound stage to fully ma- 


ture intradermal nevi. Of 25 lesions clinically felt to 


' fepresent nevi, 16 actually were nevi, seven were len- 


tigo, one was verucca vulgaris, and one proved to be 


' seborrheic keratosis. All were benign. The impression 


that most genital nevi are junctional in type is a miscon- 
ception. In this study; all three types.were found with 
equal frequency. Current dermatologic thinking sug- 


` gests that the melanocytes present within a nevus are - 
mo more likely to undergo: malignant transformation 
than melanocytes elsewhere in the body.!! The removal 


of vülvar nevi is, therefore, not justified on a prophy- 
lactic basis. However, the senior author (E. G. F.) has 
observed two patients outside the clinic practice who 
presented | with nevuslike lesions which were excised 


, and found to represent mélanomas with superficial in- 
7 _vasion. "For this reason, isolated, dark, raised Jesions on: 


the vulva should be excised. © . " 
. Two thirds ofthe patients with cutaneous candidiasis 
were noted to have concomitant diabetes mellitus. This 


same correlation was present in the New Orleans ex- * 


perience.' Pregnancy and oral contraceptives were 


.rarely involved. In seven women, vulvar candidiasis 
` was the first clinical manifestation of.active diabetes 


and it preceded ‘the onset of. diabetes in two other pa- 


` tients: Therefore, an oral glucose toleránce test should 


be performed on all women presenting with candidal 


, vulvitis who are not known to be diabetic. 


A large body of literature is published regular ly on 


.the treatment of invasive vulvar malignancies, yet such 


cases represented less than 0.496 of the total patients 
seen. Certainly cárcinoma is a lethal disease, but the 


. concentration of effort in this area is open to question. 
* Carcinoma in situ has become far more common, yet 


little: is known of the pathophysiology of this entity. If 


„the patient at risk for the development of invasive 


cancer can be identified at the preinvasive stage, 


` prompt and effective therapy may preclude. the feed 


for radical surgery. 


. 
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Tovell and Young"? also noted that dystrophy and 
the sexually transmitted diseases accounted. for the 
majority of cases of vulvar disease, however, the virus 
of condyloma acuminatum has not been characterized, 
and the basic cause of dystrophy is still obscure. Much 
work remains to be done on these diseases which have 


received so little research attention while affecting so 


many women in our population. 
! 
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"Everything l've done in the 
i Army, I've wanted to do. Doctors 
in the Army are no different in per- 

^alities from doctors anywhere 

Je—they tend to organize things 
in their own environment pretty 
^uch the way they want to. That's 
ue in the Army as well as in 
civilian practice. Within certain 
budget limitations, you pretty 
much develop in your area the 
kind of practice that you feel is 
appropriate. 

“The major thing in today's 

Army is how good a doctor you 
are. If you're a good doctor, you're 
going to advance in the Army 
Medical Corps. 


"From my-experience, the 


Army is very interested in your get- 
ting to the pes of your partic- 
ular specialty. They'll go out of 
their way to help you maintain your 
standing. 

"If a doctor wants a reason- 
able practice for a reasonable 
amount of money, and wants to 
spend a reasonable amount of time 
with his or her family, then I would 
say this doctor should consider 
the Army. That's my opinion” 

The Army Medical Depart- 
ment represents the largest com- 
prehensive system of health care in 
the United States and offers 
unique advantages to the student, 
resident, and practicing physician. 

Asan Army officer, you 





will receive substantial compensa- 
tion, an extensive annual paid 
vacation, and participate in a re- 
markable non- contributory retire- 
ment plan. 

For more information, write: 

Army Medical Qpportunities, 
P.O. Box 888, Mount Vernan, NY ` 
10550. 
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m Announcing 
~ anew clinical application 


Ponstel — 


(mefenamic acid) 


for the pain of primary 
dysmenorrhea 


Crossover double-blind studies of 
PONSTEL versus placebo in 116 women'? 
. with primary spasmodic dysmenorrhea 
4 demonstrate: 
a significant decreases in the frequency and Fig. 1 Proportion of Patients Reporting 
severity of symptoms Decrease of Pain’ “Significantly different from placebo 
m significant reduction of the need for (A CLINICAL TRIAL IN 46 WOMEN) Med aea | 
additional analgesic medication (codeine) 100 | 
m a well-tolerated medication —with no 2 | 
significant changes in clinical laboratory 
values associated with the drug's use 


A distinct advantage... PONSTEL is taken 
at the onset of menstruation so that the 
possibility of the drug being taken during 
early pregnancy is minimized. PONSTEL 
is contraindicated in patients with 
ulceration or chronic inflammation of the 
gastrointestinal tract. The bar charts at 5 
the right show just how well PONSTEL 1 2 3 4 5 6 
performed in one clinical trial in MENSTRUAL CYCLE 
46 women. 
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Fig. 2 Proportion of Patients Using 
References Concurrent Codeine’? 
1, Budoff PW: Use of mefenamic acid in the treatment of A CLINICAL TRIAL IN 46 WOMEN) AUT 2 
primary dysmenorrhea. JAMA 241:2713-2716, *Significantly different fgəm placebo 
June 22, 1979 100 — (P< 0.05, X? analyses) ' Sw 
2. Data on file, Medical Department, Parke-Davis = 
(Protocol 356). 
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3. Data on file, Medical Department, Parke-Davis 
(Protocol 355). 
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| Ponstel® 
.. (mefenamic acid) 


INDICATIONS 
Ponstel is indicated for the relief of mild to moderate 
pain when therapy will not exceed one week. 


CONTRAINDICATIONS 

Ponstel is contraindicated in patients with ulceration or 
chronic inflammation of either the upper or lower 
gastrointestinal tract. 

Ponstel should not be given to children under 14 
years of age, since safe and effective use in this age 
group has not been established 

This drug is contraindicated in patients known to be 
hypersensitive to mefenamic acid. 


WARNINGS 
Administration of Ponstel for periods exceeding one 
week is not recommended. 

If diarrhea occurs, the drug should be promptly 
discontinued. The patient so affected is usually able to 
tolerate mefenamic acid thereafter. 

Ponstel should be used with caution in patients with 
a history of kidney or liver disease. BUN values may 
rise during therapy. Microscopic examination in dogs 
given 100 or 200 mg per kg revealed slight centrolobu- 
lar hepatocellular vacuolation. There was some 
evidence of edema and blunting of renal papilla in 
dogs administered 200 mg/kg. Rats given 100 mg/kg 
also showed microscopic evidence of renal papillary 
necrosis with epithelial cell degeneration. 

Usage in Pregnancy — Reproduction studies in rats 
have shown a decreased rate of survival to weaning 
(possibly due to maternal neglect), delay in parturition, 
and decrease in fertility. In rabbits, an increase in the 
number of resorptions was noted. There were no fetal 
anomalies induced in mice, rats, rabbits, or dogs. 
Because there are no data on use of this drug in 
pregnant women, safety in pregnancy has not been 
established. 


PRECAUTIONS 

The drug should be administered with caution to 
patients with inflammatory disease of the gastrointesti- 
nal tract. In animal toxicity studies, rats given 100 mg/ 
kg of the drug have been known to develop small 
intestinal mucosal erosions and ulcers. 

If rash occurs, the drug should be promptly 
withdrawn. 

Ponstel may prolong prothrombin time. Therefore, 
when the drug is administered to patients receiving 
oral anticoagulant drugs, frequent monitoring of 
prothrombin time is necessary. 

Ponstef should be used with caution in asthmatics, 
because the drug may cause an acute exacerbation of 

e their condition. 

A false-positive reaction for urinary bile, using the 
dia?o tablet test, may result after mefenamic acid 
administration. If biliuria is suspected, other diagnostic 
procedures, such as the Harrison test, should be 
performed. e 


* ADVERSE REACTIONS 
Gastrointestinal: Nausea, gastrointestinal discomfort, 
vomiting, gas, and diarrhea, which may be severe and 
at times associated with inflammation of the bowel or 
hemorrhage, may occur in patients taking Ponstel. 
Hematopoietic: Severe auto-immune hemolytic 
anemia may occur in patients given this drug for 
prolonged periods of timg. Leukopenia, eosinophilia, 
thromQocytopenic purpura, agranulocytosis, 
pancytopenia, and bone marrow hypoplasia have also 
„been reported 
Nervous System: Drowsiness, dizziness, nervous- 
ness, headache, blurred vision, and insomnia have 
occurred 
Dermatologic: Urticaria, rash, and facial edema 
have been reported. 
Renal: Mild renal toxicity, dysuria, and hematuria 
™ have occurred 
Other: Eye irritation, ear pain, perspiration, mild 
hepatic toxicity, and increased need for insulin in a 
diabetic have been reported. There have been rare 
reports of palpitation, dyspnea, and reversible 
loss of color vision. 
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Keep your personal copies of AMERICAN 
JOURNAL OF OBSTETRICS AND 
GYNECOLOGY in these specially designed 
library file cases. Designed to keep your 
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Preparation H and its principal ingredient —Skin 
Respiratory Factor (SRF) have been studied in vitro* 
A group of world renowned wound-healing special- 
ists confirmed that SRF stimulated wound Oxygen 


{ ; consumption, epithelialization and collagen - 
Wngot | i 
ww shrink te sues = synthesis. . 
Hemorrhoi mation | The unique Preparation H formula temporarily 








| relieves pain and itching in many cases and actually 
| helps shrink swollen hemorrhoidal tissue due to 
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THE HULKA CLIP 


for single or double puncture 
tubal occlusion. 


The 4 mm wide clip used with 
the newly modified Wolf Syringe 
Applicator causes minimal tubal 
damage and may be applied with 
either single or double puncture 
instruments. It allows tomorrow's 
procedure through today's 
technology. 


Todays 
Positive 


Exclusive with your local Wolf 
representative or write or phone ` 
for complete information to: 
Richard Wolf Medical Instruments, 
7046 Lyndon Avenue, Rosemont, 
Illinois 60018. 312/298-3150. 
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Serious as well as minor side effects have been reported 

with the use of oral contraceptives, These include 
thromboembolic disease. The physician should remain 

alert to the earliest manifestations of any symptoms of serious 
disease and discontinue oral contraceptive therapy 

when appropriate. The physician should be fully aware of 


TRADEMARK 
Each yellow tablet contains 1 mg norethindrone and 0.05 mg mestranoi. 
Each green tablet in the 28-day regimen contains inert ingredients. 


Please see Complete Prescribing Information, 
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complete prescribing information and patient information before 


INDICATION: CONTRACEPTION. The pregnancy rate in women using conventional combination oral contraceptives (containing 
35 mcg or more of ethinyl estradiol or 50 mcg or more of mestranol) is generally reported as less than one pregnancy per 
100 woman-years of use. Slightly higher rates (somewhat more than one pregnancy per 100 woman-years of use) are 
reported for some combination products containing 35 meg or less of ethiny! estradiol, and rates on the order of three 
pregnancies per 100 woman-years are reported for the progestogen-only oral contraceptives. Table 1 gives ranges of 

rates reported in the literature for other means of contraception. The efficacy of these means of contraception 
(except the IUD) depends upon the degree of adherence to the method. 
Table 1: Pregnancies Per 100 Women-Years. IUD, less than 1-6; Diaphragm with spermicidal product (creams or jellies), 2-20; 
Condom, 3-36; Aerosol foams, 2-29; Jellies and creams, 4-36; Periodic abstinence (rhythm) all types, less than 1-47; 1. 
Calendar method, 14-47; 2. Temperature method, 1-20; 3. Temperature method—intercourse only in postovulatory phase, 
less than 1-7; 4. Mucus method, 1-25; No contraception, 60-80. DOSE-RELATED RISK OF THROMBOEMBOLISM FROM ORAL 
CONTRACEPTIVES: Two studies have shown a positive association between the dose of estrogens in oral contraceptives and 
the risk of thromboembolism. For this reason, it is prudent and in keeping with good principles of therapeutics to minimize 
exposure to estrogen. The oral contraceptive product prescribed for any given patient should be that product which 
contains the least amount of estrogen that is compatible with an acceptable pregnancy rate and patient acceptance. It is 
recommended that new acceptors of oral contraceptives be started on preparations containing .05 mg or less of estrogen. 
CONTRAINDICATIONS: Oral contraceptives should not be used in women with any of the following conditions: 1. Throm- 
bophlebitis or thromboembolic disorders. 2. A past history of deep vein thrombophlebitis or thromboembolic disorders. 3. 
Cerebral vascular or coronary artery disease. 4. Known or suspected carcinoma of tne breast. 5. Known or suspected 
estrogen-dependent neoplasia. 6. Undiagnosed, abnormal genital bleeding. 7. Known or suspected pregnancy (see WARN- 


INGS, No. 5). WARNINGS 


Cigarette smoking increases the risk of serious cardiovascular side effects from oral contraceptive use. This risk 
n oop deport ieee c Ade pni aon shy- wb al pga aa mal 


advised not to smoke. 





1. THROMBOEMBOLIC DISORDERS AND OTHER VASCULAR PROBLEMS. An increased risk of thromboembolic and throm- 
botic disease associated with the use of oral contraceptives is well established, Four principal studies in Great Britain and 
three in the United States have demonstrated an increased risk of fatal and nonfatal venous thromboembolism and stroke, 
both hemorrhagic and thrombotic. These studies estimate that users of oral contraceptives are 4 to 11 times more likely 
than nonusers to develop these diseases without evident cause. Overall excess mortality due to pulmonary embolism or 
stroke is on the order of 1.0 to 3.5 deaths annually per 100,000 users and increases with age. CEREBROVASCULAR DIS- 
ORDERS: In a collaborative American study of cerebrovascular disorders in women with and without predisposing causes, 
it was estimated that the risk of hemorrhagic stroke was 2.0 times greater in users than in nonusers and the risk of 
thrombotic stroke was 4.0 to 9.5 times greater in users than in nonusers. 
MYOCARDIAL INFARCTION: An increased risk of myocardial infarction associated with the use of oral contraceptives has 
been reported confirming a previously suspected association. These studies, conducted in the United Kingdom, found, as 
expected, that the greater the number of underlying risk factors for coronary artery disease (cigarette smoking, hyper- 
tension, hypercholesterolemia, obesity, diabetes, history of preeclamptic toxemia), the higher the risk of developing myo- - 
cardial infarction, regardless of whether the patient was an oral contraceptive user or not. Oral contraceptives, however, 
were found to be a clear additional risk factor. The annual excess case rate (increased risk) of myocardial infarction (fatal 
and nonfatal) in oral contraceptive users was estimated to be approximately 7 cases per 100,000 women users in the 
30-39 age group and 67 cases per 100,000 women users in the 40-44 age group. In terms of relative risk, it has been 
estimated that oral contraceptive users who do not smoke (smoking is considered a major predisposing condition to 
myocardial infarction) are about twice as likely to have a fatal myocardial infarction as nonusers who do not smoke. Oral 
contraceptive users who are also smokers have about a 5-fold increased risk of fatal infarction compared to users who do 
not smoke, but about a 10-to 12-fold increased risk compared to nonusers who do not smoke. Furthermore, the amount of 
smoking is also an important factor. In determining the importance of these relative risks, however, the baseline rates for 
various age groups must be given serious consideration. The importance of other predisposing conditions mentioned 
above in determining relative and absolute risks has not as yet been quantified; it is quite likely that the same synergistic 
action exists, but perhaps to a lesser extent. Risk of Dose: In an analysis of data derived from several national adverse 
reaction reporting systems, British investigators concluded that the risk of thromboembolism including coronary throm- 
bosis is directly zelated to the dose of estrogen used in oral contraceptives. Preparations containing 100 mcg or more of 
estrogen were associated with a higher risk of thromboembolism than those containing 50-80 mcg of estrogen. Their 
analysis did suggest, however, that the quantity of estrogen may not be the sole factor involved. This finding has been 
confirmed in the United States. Careful epidemiological studies to determine the degree of thromboembolic risk associated 
with progestogen-only oral contraceptives have not been performed. Cases of thromboembolic disease have been reported 
in women using these products, and they should not be presumed to be free of excess risk. The risk of thromboembolic 
and thrombotic disorders, in both users and nonusers of oral contraceptives, increases with age. Oral contraceptives are, 
however, an independent risk factor for these events. ESTIMATE OF EXCESS MORTALITY FROM CIRCULATORY DISEASES: A 
large prospective study carried out in the United Kingdom estimated the mortality rate per 100,000 women per year from 
diseases of the circulatory system for users and nonusers of oral contraceptives according to age, smoking habits, and 
duration of use. The overall excess death rate annually from circulatory diseases for oral contraceptive users was esti- 
mated to be 20 per 100,000 (ages 15-34—5/ 100,000; ages 35-44—33/ 100,000; ages 45-49— 140/ 100,000), the risk being 
concentrated in older women, in those with a long duration of use, and in cigarette smokers. It was not possible, however, 
to examine the interrelationships of age, smoking, and duration of use, nor to compare the effects of continuous versus 
intermittent use. Although the study showed a 10-fold increase in death due to circulatory diseases in users for five or 
more years, all of these deaths occurred in women 35 or older. Until larger numbers of women under 35 with continuous 
use for five or more years are available, it is not possible to assess the magnitude of the relative risk for this younger age 
group. This study reports that the increased risk of circulatory diseases may persist after the pill is discontinued. Another 
Study publisNed at the same time confirms a previously reported increase of mortality in pill users from cardiovascular 
disease. The available data trom a variety of sources have been analyzed to estimate the risk of death associated with 
various methods of contraception. The estimates of risk of death for each method include the combined risk of the 
contraceptive method (e.g., thromboembolic and thrombotic disease in the case of oral contraceptives) plus the risk 
attributable to pregnancy or abortion in the event of method failure. This latter risk varies with the effectiveness of the 
cat oed method. The findings of this analysis are shown in Figure 1 below. The study concluded that the mortality 
iated with all methods of birth control is low and below that associated with childbirth, with the exception of oral 
contraceptives in women over 40 who smoke. (The rates given for pill only/smokers for each age group are for smokers as 
à class. For "heavy" smokers [more than 15 cigarettes a day], the rates given would be about double; for "light" smokers 
[less than 15 cigarettes a day], about 50 percent.) The mortality associated with oral contraceptive use in nonsmokers 
‘over 40 is highetethan with any other method of contraception in that age group. The lowest mortality is associated with 
the condom or diaphragm backed up by early abortion. The risk of thromboembolic and thrombotic disease associated 
with oral contraceptives increases with age after approximately age 30 and, for myocardial infarction, is further increased 
by hypertension, hypercholesterolemia, obesity, diabetes, or history of preeclamptic toxemia and especially by cigarette 
smoking. The risk of myocardial infarction in oral contraceptive users is substantially increased in women age 40 and 
over, especially those with other risk factors. Based on the data currently available, the following chart gives a gross 
estimate of the risk of death from circulatory disorders associated with the use of oral contraceptives: 


SMOKING HABITS AND OTHER PREDISPOSING CONDITIONS—RISK ASSOCIATED WITH USE OF ORAL CONTRACEPTIVES 
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Heavy smokers ... C B A  A-Use associated with very high risk. 

Light smokers .... D C B XB-Use associated with high risk. 

Nonsmokers (no predisposing conditians) . D CD C  C-Useassociated with moderate risk. 
C CB BA D—Use associated with low risk. 


Nonsmokers (other predisposing conditions). . . 





The physician and the patient should be alert to the earliest manifestations of thromboembolic and thrombotic dis- 
orders (e.g., thrombophlebitis, pulmonary embolism, cerebrovascular insufficiency, coronary occlusion, retinal throm- 
bosis, and mesenteric thrombosis). Should any of these occur or be suspected, the drug should be discontinued 
immediately. A four- to six-fold increased risk of postsurgery thromboembolic complications has been reported in oral 
contraceptive users. If feasible, oral contraceptives should be discontinued at least four weeks before surgery of a type 
associated with an increased risk of thromboembolism or prolonged immobilization. 2. OCULAR LESIONS. There have 
been reports of neuro-ocular lesions such as optic neuritis or retinal thrombosis associated with the use of oral 
contraceptives. Discontinue oral contraceptive medication if there is unexplained, sudden or gradual, partial or com- 
plete loss. of vision; onset of proptosis or diplopia; papilledema; or retinal vascular lesions and institute appropriate 
diagnostic and therapeutic measures. 3. CARCINOMA. Long-term continuous administration of either natural or syn- 
thetic estrogen in certain animal species increases the frequency of carcinoma of the breast, cervix, vagina, and liver. 


“> e Gertain synthetic progestogens, none currently contained in oral contraceptives, have been noted to increase the 


incidence of mammary nodules, benign and malignant, in dogs. In humans, three case control studies have reported an 
increased risk of endometrial carcinoma associated with the prolonged use of exogenous estrogen in postmenopausal 
women. One publication reported on the first 21 cases submitted by physicians to a registry of cases of adenocarci- 
noma of the endometrium in women under 40 on oral contraceptives. Of the cases found in women without predisposing 
risk factors for adenocarcinoma of the endometrium (e.g., irregular bleeding at the time oral contraceptives were first 
given, polycystic ovaries), nearly all occurred in women who had used a sequential oral contraceptive. These products 
are no longer marketed. No evidence has been reported suggesting an increased risk of endometrial cancer in users of 
conventional combination or progestogen-only oral contraceptives. Several studies have found no increases in breast 
* cancer in women taking oral contraceptives or estrogens. One study, however, while also noting no overall increased 
risk®of breast caftcer in women treated with oral contraceptives, found an excess risk in the subgroups of oral contra- 
"ceptive users with documented benign breast disease. A reduced occurrence of benign breast tumors in users of oral 
. contraceptives hás been well-documented. In summary, there is at present no confirmed evidence from human studies 
of an increased risk of cancer associated with oral contraceptives. Close clinical surveillance of all women taking oral 
contraceptives is, nevertheless, essential. In all cases of undiagnosed persistent or recurrent abnormal vaginal bleed- 
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only 23 25 25 5.2 98 66 
Pill only-nonsmokers 13 14 14 22 45 31 
Pill only-smokers 15 16 16 108 134 589 
IUDs only 11 12 12 14 16 14 
Traditional contraception only 11 14 19 37 47 40 
Traditional contraception and abortion 03 04 04 08 14 08 


4. HEPATIC TUMORS. Benign hepatic adenomas have been found to be associated with the use of oral contraceptives. One 
Study showed that oral contraceptive formulations with high hormonal potency were associated with a higher risk than 
lower potency formulations. Although benign, hepatic adenomas may rupture and may cause death through intra-abdom- 
inal hemorrhage. This has been reported in short-term as well as long-term users of oral contraceptives. Two studies 
relate risk with duration of use of the contraceptive, the risk being much greater after four or more years of oral contra- 
ceptive use. While hepatic adenoma is a rare lesion, it should be considered in women presenting abdominal pain and 
tenderness, abdominal mass or shock. A few cases of hepatocellular carcinoma have been reported in women taking oral 
contraceptives. The relationship of these drugs to this type of malignancy is not known at this time. 5. USE IN OR 
IMMEDIATELY PRECEDING PREGNANCY, BIRTH DEFECTS IN OFFSPRING, AND MALIGNANCY IN FEMALE OFFSPRING. The 
use of female sex hormones—both estrogenic and progestational agents—during early pregnancy may seriously damage 
the offspring. It has been shown that females exposed in utero to diethylstilbestrol, a nonsteroidal estrogen, have an 
increased risk of developing in later life a form of vaginal or cervical cancer that is ordinarily extremely rare. This risk has 
been estimated to be on the order of 1 to 4 in 1000 exposures, Although there is no evidence at the present time that oral 
contraceptives further enhance the risk of developing this type of malignancy, such patients should be monitored with 
particular care if they elect to use oral contraceptives instead of other methods of contraception. Furthermore, a high 
percentage of such exposed women (from 30 to 90%) have been found to have epithelial changes of the vagina and cervix. 
Although these changes are histologically benign, it is not known whether this condition is a precursor of vaginal malig- 
nancy. Male children so exposed may develop abnormalities of the urogenital tract. Although similar data are not available 
with the use of other estrogens, it cannot be presumed that they would not induce similar changes. An increased risk of 
congenital anomalies, including heart detects and limb defects, has been reported with the use of sex hormones, including 
oral contraceptives, in pregnancy. One case control study has estimated a 4.7-fold increase in risk of limb-reduction 
defects in infants exposed in utero to sex hormones (oral contraceptives, hormonal withdrawal tests for pregnancy or 
attempted treatment for threatened abortion), Some of these exposures were very short and involved only a few days of 
treatment. The data suggest that the risk of limb-reduction defects in exposed fetuses is somewhat less than one in 1,000 
live births. In the past, female sex hormones have been used during pregnancy in an attempt to treat threatened or 
habitual abortion. There is considerable evidence that estrogens are ineffective for these indications, and there is no 
evidence from well-controlled studies that progestogens are effective for these uses. There is some evidence that triploidy 
and possibly other types of polyploidy are increased among abortuses from women who become pregnant soon after 
ceasing oral contraceptives. Embryos with these anomalies are virtually always aborted spontaneously. Whether there is 
an overall increase in spontaneous abortion of pregnancies conceived soon after stopping oral contraceptives is unknown. 
It is recommended that for any patient who has missed two consecutive periods, pregnancy should be ruled out before 
continuing the contraceptive regimen. If the patient has not adhered to the prescribed schedule, the possibility of preg- 
nancy should be considered at the time of the first missed period (or after 45 days from the last menstrual period if the 
progestogen-only oral contraceptives are used), and further use of oral contraceptives should be withheld until pregnancy 
has been ruled out. If pregnancy is confirmed, the patient should be apprised of the potential risks to the fetus and the 
advisability of continuation of the pregnancy should be discussed in the light of these risks. It is also recommended that 
women who discontinue oral contraceptives with the intent of becoming pregnant use an alternate form of contraception 
for a period of time before attempting to conceive. Many clinicians recommend three months although no precise infor- 
mation is available on which to base this recommendation. The administration of progestogen-only or progestogen-estro- 
gen combinations to induce withdrawal bleeding should not be used as a test of pregnancy. 6. GALLBLADDER DISEASE. 
Studies report an increased risk of surgically confirmed gallbladder disease in users of oral contraceptives and estrogens, 
In one study, an increased risk appeared after two years of use and doubled after four or five years of use. In one of the 
other studies, an increased risk was apparent between six and twelve months of use. 7. CARBOHYDRATE AND LIPID 
METABOLIC EFFECTS. A decrease in glucose tolerance has been observed in a significant percentage of patients on oral 
contraceptives. For this reason, prediabetic and diabetic patients should be carefully observed while receiving oral con- 
traceptives. An increase in triglycerides and total phospholipids has been observed in patients receiving oral contracep- 
tives. The clinical significance of this finding remains to pe defined. 8. ELEVATED BLOOD PRESSURE. An increase in blood 
pressure has been reported in patients receiving oral contraceptives. In some women hypertension may occur within a few 
months of beginning oral contraceptive use. In the first year of use, the prevalence of women with hypertension is low in 
users and may be no higher than that of a comparable group of nonusers. The prevalence in users increases, however, 
with longer exposure, and in the fifth year of use is two and a half to three times the reported prevalence in the first year. 
Age is also strongly correlated with the development of hypertension in oral contraceptive users. Women who previously 
have had hypertension during pregnancy may be more likely to develop elevation of blood pressure when given oral 
contraceptives. Hypertension that develops as a result of taking oral contraceptives usually returns to normal after 
discontinuing the drug. 9. HEADACHE. The onset or exacerbation of migraine or development of headache of a new pattern 
which is recurrent, persistent, or severe, requires discontinuation of oral contraceptives and evaluation of the cause. 10. 
BLEEDING IRREGULARITIES. Breakthrough bleeding, spotting, and amenorrhea are frequent reasons for patients discon- 
tinuing oral contraceptives. In breakthrough bleeding, as in all cases of irregular bleeding from the vagina, nonfunctional 
causes should be borne in mind. In undiagnosed persistent or recurrent abnormal bleeding from the vagina, adequate 


diagnostic measures are indicated to rule out pregnancy or malignancy. If pathology has been excluded, time or a change 


to another formulation may solve the problem. Changing to an oral contraceptive with a higher estrogen content, while 
potentially useful in minimizing menstrual irregularity, should be done only if necessary since this may increase the risk of 
thromboembolic disease. Women with a past history of oligomenorrhea or secondary amenorrhea or young women with- 
out regular cycles may have a tendency to remain anovulatory or to become amenorrheic after discontinuation of oral 
contraceptives. Women with these preexisting problems should be advised of this possibility and encouraged to use other 
contraceptive methods. Postuse anovulation, possibly prolonged, may also occur in women without previous irregularities, 
11. ECTOPIC PREGNANCY. Ectopic as well as intrauterine pregnancy may occur in contraceptive failures. 12. BREAST 
FEEDING. Oral contraceptives given in the postpartum period may interfere with lactation. There may be a decrease in the 
quantity and quality of the breast milk. Furthermore, a small fraction of the hormonal agents in oral contraceptives has 
been identified in the milk of mothers receiving these drugs. The effects, if any, on the breast-fed child have not been 
determined. If feasible, the use of oral contraceptives should be deferred until the infant has been weaned. PRECAUTIONS: 
General: 1. A complete medical and family history should be taken prior to the initiation of oral contraceptives, The 
pretreatment and periodic physical examinations should include special reference to blood pressure, breasts, abdomen 
and pelvic organs, including Papanicolaou smear and relevant laboratory tests. As a general rule, oral contraceptives 
should not be prescribed for longer than one year without another physical examination being performed. 2. Under the 
influence of estrogen-progestogen preparations, preexisting uterine leiomyomata may increase in size. 3. Patients with a 
history of psychic depression should be carefully observed and the drug discontinued if depression recurs to a serious 
degree. Patients becoming significantly depressed while taking oral contraceptives should stop the medication and use an 
alternate method of contraception in an attempt to determine whether the symptom is drug-related. 4. Oral contraceptives 
may cause some degree of fluid retention. They should be prescribed with caution, and only with careful monitoring, in 
patients with conditions which might be aggravated by fluid retention, such as convulsive disorders, migraine syndrome, 
asthma, or cardiac or renal insufficiency. 5. Patients with a past history of jaundice during pregnancy have an increased 
risk of recurrence of jaundice while receiving oral contraceptive therapy. If jaundice develops in any patient receiving such 
drugs, the medication should be discontinued. 6. Steroid hormones may be poorly metabolized in patients with impaired 
liver function and should be administered with caution in such patients. 7. Oral contraceptive users may have disturbances 
in normal tryptophan metabolism which may result in a relative pyridoxine deficiency. The clinical significance of this is 
yet to be determined. 8. Serum folate levels may be depressed by oral contraceptive therapy. Since the pregnant woman is 
predisposed to the development of folate deficiency and the incidence of folate deficiency increases with increasing 
gestation, it is possible that if a woman becomes pregnant shortly after stopping oral contraceptives, she may have à 
greater chance of developing folate deficiency and complications attributed to this deficiency. 9. The pathologist should be 
advised of oral contraceptive therapy when relevant specimens are submitted. 10. Certain endocrine and liver function 
tests and blood components may be affected by estrogen-containing oral contraceptives: a. Increased sulfobromophtha- 
lein retention. b. Increased prothrombin and factors VII, Vill, IX, and X; decreased antithrombin 3; increased norepi- 
nephrine-induced platelet aggregability. c. Increased thyroid-binding globulin (TBG) leading to increased circulating total 
thyroid hormone, as measured by protein-bound iodine (PBI), T4 by column, or T4 by radioimmunoassay. Free T3 resin 
uptake is decreased, reflecting the elevated TBG, free T4 concentration is unaltered. d. Decreased pre! iol excretion. 
e. Reduced response to metyrapone test. INFORMATION FOR THE PATIENT: [See Patient Package Insert]. : 
Reduced efficacy and increased incidence of breakthrough bleeding have been associated with concomitant use of rifam- 
pin. A similar association has been suggested with barbiturates, phenylbutazone, phenytoin sodium, and ampicillin. CAR- 
CINOGENESIS, PREGNANCY, NURSING MOTHERS: See CONTRAINDICATIONS and WARNINGS. ADVERSE REACTIONS: An increased 
risk of the following serious adverse reactions has been associated with the use of oral contraceptives (see WARNINGS): 
Thrombophiebitis. Pulmonary embolism. Coronary thrombosis. Cerebral thrombosis. Cerebral hemorrhage. Hypertension. 
Gallbladder disease. Liver tumors. Congenital anomalies. There is evidence of an association between the following con- 
ditions and the use of oral contraceptives, although additional confirmatory studies are needed: Mesenteric thrombosis. 
Neuro-ocular lesions, e.g., retinal thrombosis and optic neuritis. The following adverse reactions have been reported in 
patients receiving oral contraceptives and are believed to be drug-related: Nausea, usually the most common adverse 
reaction. Vomiting, occurs in approximately 10% or less of patients during the first cycle. Other reactions, as a general 
rule, are seen much less frequently or only occasionally. Gastrointestinal symptoms (such as abdominal cramps and 
bloating). Breakthrough bleeding. Spotting. Change in menstrual flow. Dysmenorrhea. Amenorrhea during and after treat- 
ment. Temporary infertility after discontinuance of treatment. Edema. Chloasma or melasma which may persist. Breast 
changes: tenderness, enlargement, and secretion. Change in weight (increase or decrease). Change in cervical erosion and 
cervical secretion. Possible diminution in lactation when given immediately postpartum. Cholestatic jaundice. Migraine. 
Increase in size of uterine leiomyomata. Rash (allergic). Mental depression. Reduced tolerance to carbohydrates. Vaginal 
candidiasis. Change in corneal curvature (steepening). Intolerance to contact lenses. The following adverse reactions have 
been reported in users of oral contraceptives, and the association has been neither confirmed nor refuted: Premenstrual- 


like syndrome. Cataracts. Changes in libido. Chorea. Changes in appetite. Cystitis-like syndrome. Headache. . 


Nervousness. Dizziness. Hirsutism. Loss of scalp hair. Erythema multiforme. Erythema nodosum. Hemorrhagic eruption. 
Vaginitis. Porphyria. Impaired renal function. (ORTHO-NOVUM 1/50021 and ORTHO-NOVUM 1/50028 contain tartrazine. 
Allergic reactions have been reported with the ingestion of this dye in some patients.) ACUTE OVERDOSE: Serious ill 


effects have not been reported following acute ingestion of large doses of oral contraceptives by young children. © 


Overdosage may cause nausea, and withdrawal bleeding may occur in females. ORTHO 
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An hCG-like material has been extracted from human sperm. These. experiments were designed to 
characterize this material. Sperms of 10 volunteers were separated from seminal fluid, washed in 
PBS thrée times, and resuspended in 0.5 ml of the same buffer. Semples were pooled; cells were . 
disrupted by sonication and extracted in alkaline buffer by constant agitation at 4° C. The extract 
was ultracentrifuged at 4° C. Supernate was lyophilized and reconstituted in 2 cc of distilled water. 
This material presented a, dose-response curve parallel to those of [S2-hCG and CR119 in BhCG 
RIA. When chromatographed in a Sephadex G-150 column the ext-act eluted within the hCG range 
and immunoreacted in the specific BhCG RIA. When absorbed onto a concanavalin A-Sepharose 
column, all recovered immunoreactive material eluted after exposure to a-D-methylglucoside, 
indicating that it is a glycoprotein. The extract stimulated progesterone and testosterone secretion in 
porcine granulosa cells and decapsulated rat testis, respectively, indicating its biologic potency. 


(Am. J. OBSTET. GYNECOL. 135:1041, 1979.) 


FOR MANY YEARS reproductive endocrinologists 
assumed that the only nonneoplastic extrapituitary 
sources of gonadotropins were the trophoblastic tis- 
sues of the placentas of primates and equines. Some 
gonadal neoplasms were also known to produce cho- 
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rionic zonadotropin, as were gestational trophoblastic 
tumors. : x 

In 1959! and in 1960? gonadotropin activity was re- 
ported in association with hepatomas, and in 1966 in 
associazion with four cases of anaplastic large-cell car- 
cinomz of the lung.? During the past decade, other 
report: of the ectopic production of chorionic go- 
nadotropin and other hormones by nevplasms have 
appeared in the literature with increasing frequency. 

Although demonstrations of production of gonado- 
tropinz by neoplasms have caused relatively little con- 
sternation, more recent reports of the tentative iden- 
tification of an hCG-like material in normal human 
testes,* liver, and colon? have been received with some 
skepticism. Because such findings, if validated, imply 
that tke genome for production of chorionic gonado- 
tropin may be present in normal adult cells this contro- 
versy is not trivial. 
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In 1977, Acevedo and associates and our laboratory 
reported the demonstration of a material in human 
sperm which yielded reactions similar to those of hCG 
in a sensitive and allegedly specific immunohistochem- 
ical system.® The biologic and potential clinical impor- 
tance of this finding motivated us to attempt to char- 
acterize this hCG-like substance as completely as we 
could, short of amino acid and carbohydrate sequenc- 
ing, which was beyond our immediate capabilities. To 
this end, we set about to answer the following ques- 
tions: (1) Would the suspect material elute after gel 
filtration on a Sephadex column in the location ap- 
propriate to pure hCG? (2) Could we, utilizing specific 
radioimmunoassays, demonstrate immunoreactive par- 
allelism with hCG? (3) Could we demonstrate the 
presence of a carbohydrate moiety by Concanavalin A 
column chromatography? (4) Would the substance 
demonstrate hCG-like Biologie activity in bioassay 
systems? : 

This report documents physical, immunologic, and 
biologic data, all of which support the presence of an 
hCG-like substance in extracts from human sperm. 


Materials and methods 


General procedure. Ejaculates from, 10 volunteers of 
proved fertility, with known normal spermograms, 


were obtained by masturbation into glass jars (number 


of sperm per ejaculate: 241 + 39 millions, x + S.E.M). 
Within 1 hour after collection, cells were separated 
from seminal plasma by centrifugation at 800 x g for 
30 minutes at 4? C. Sperm were washed three times, 
each time for 10 minutes in 2 ml of 0.01M phosphate- 
buffered saline (PBS) pH 7.8, than resuspended in 0.5 
ml of the same buffer and stored at —20* C until pro- 
cessed. Samples were pooled and the cells were dis- 
rupted by sonificátion (Heat System Ultrasonics, Inc. 
W-35) at 30 watts for 15 minutes with 25 u glass beads 
(% volume) in an ice bath. They were then extracted in 
the same buffer for 16 hours at 4? C under constant 
agitation, centrifuged at 800 x g for 30 minutes at 4° 
C; and the supernatant fluid was ultracentrifuged at 
78,000 x g for 120 minutes at 4? C. The supernate was 
lyophilized and reconstituted in 2 ml of distilled water 
(8.2 mg/ml protein concentration by Lowry deter- 
mination). 

Physical identification. Aliquots of the extract 0.5 
ml were applied to a 1.5 by 85 cm column of Sephadex 
G150 at 4? C, equilibrated with 0.01M PBS at pH 7.6; 
1.3 ml fractions were collected. The column was cali- 
brated on successive days with purified hLH (LER 
960), hCG (CR119) and its subunits: ahCG (NIH) and 
BhCG (generously provided by Dr. Vernon Stevens). 
Void volume was determined by adding Blue Dextran 


December 15, 1979 
Am. J. Obstet. Gynecol. 


2000, at a concentration of 0.5 mg/ml, to the saniples. 
Aliquots of the fractions (0.1 to 0.8 ml) were assayed 
with specific radioimmunoassays (RIA) for 8hCG and 
hCG-hLH.. 

Eluates that immunoreacted in the BhCG RIA (frac- 
tions 10 to 24 postvoid volume), as well as those ob- 
tained prior to the void volume (fractions 1 to 13) and 
those from fractions 45 to 55 postvoid volume, were 
processed as follows: all tubes from each group were 
pooled, lyophilized, and reconstituted in 2 ml of dis- 
tilled water. These specimens, as well as the original 
"crude material" (prechromatography) were then test- 
ed in various assays as follows: 

Immunologic and partial chemical characteriza- 


‘tion. Dose-response curves, performed with serial di- 


lutions of the crude material and various eluates from 
the column, were compared for parallelism to refer- ` 
ence standard preparations (CR119, IS2, LER 960) in a 
BhCG RIA." ? In control experiments, the additon of 
commercial proteases (Protease Crude P4630, Pepsin 
P7012, Tryspin T8003, Sigma Chemical Co.) did not 
alter the binding of hCG in the BhCG RIA. 

The crude extracts and the eluates were sent to Dr. 
G. D. Braunstein for concanavalin A column chroma- 
tography according to the method of Braunstein, 
Basor, and Wade. The eluted fractions were analyzed 
in a BhCG RIA. Recovery of radioiodinated glycopro- 
teins of the immunoreactive hCG in pregnancy serum 
was 94.7% + 3.5 (S.E.M.). 

Biologic activity. 

Testosterone production by decapsulated rat testis. Samples 
were sent to Dr. Brij B. Saxena for determination of 
their ability to induce testosterone procueyon in the rat 
testis. 

Adult Sprague-Dawley rat testis was cultured accord- 
ing to the method of Catt, Dufau, and Tsuruhara.’ 
Triplicate vials were inoculated with 100 ul of PBS con- 
taining | mg/ml of bovine gamma globulin; 0.33, 0.5, 
0.75, 1.25, 2.5, or 5 ng/100 ul of hCG (Bahl, 1971, 
12000 IU/mg), or unknown sample. After incubation 
at 37? C in a metabolic shaker under 95% O,—595 CO, 
for 4 hours, the media from triplicate incubation vials 
were centrifuged at 1,500 ng for 10 minütes and the 
supernates were stored at — 15? C until rapid chroma- 
tography radioimmunoassay was utilized for the mea- 
surement of testosterone, as follows: Assay buffer: PBS 
with 1 gm/L of sodium azide and 1 gm/L of gelatin. 
Solvents and reagents: analytical grade anhydrous ether, 
isooctane, ethylacetate (Mallinckrodt Chemicals), eth- 
ylene glycol (Chromatoquality), and toluene (Scintillar). 
Norit A charcoal (Matheson, Coleman and Bell), dex- 
tran T-70, (Mann Research Lab.), and sterile irrigation 
water were used throughout the assay. Omnifluor was ` 
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Fig. 1. Dose-response curves of human chorionic gonadotrcpin reference standard preparations 
' (IS2 and CR119) and the crude human sperm extract.in a specific BhCG RIA. 


obtained from New England Nuclear. Nonradioactive 
steroids were obtained from Sigma. Celite, analytical 


filter aid (Johns Manville Co.) supplied by Fisher Sci-' 
entific Company. Procedure: To each 0.1 ml of sample. 


was added 0.1 ml of assay buffer containing 2,000 dpm 
of H?T. These tracers served as internal standards for 
recovery estimations. After mixing and equilibration of 
the tracers with the samples at room temperature for 
30 minutes, extraction was carried out twice with 5 ml 
of ethyl ether by vortexing. After clear separation of 
the two phases. The lower phase was quickly frozen in 
ethanol containing Dry Ice. The upper phase was then 
decanted for evaporation to dryness under filtered air. 
The dried residue was transferred to celite mi- 
crocolumns- for chromatography. The celite was com- 
Busted to 1,000* F overnight, then mixed with ethylene 
glycol (2 gm/ml) for packing the columns according to 
a modification of Abraham's system #2.8 Isooctane 
saturated with ethylene glycol (1 ml) was used to trans- 
fer the dried samples to celite columns. The column 


was washed with 1 ml of isooctane to eliminate lipids, 


cholesterol, and nonpolar compounds. Elutions were 
carried out with 3.5 ml of 1596 ethyl acetate in isooc- 


'tzne (testosterone fraction). All eluates were dried im- 


mediately after each collection. Assay buffer (1 ml) was 
added to the dried eluates. They were mixed and incu- 


- were decanted into glass counting vials containing 10 


ml of counting solution in a Packard Scintillation 
Counter Model 3330 with 50% efficiency in H? chan- 
nel. Samples were counted long enough to reduce 
counting error to less than 296. Computer program was 


' used for construction of logit/log transformation of the 


standard curves. Blank. values were not.subtracted as 
they were always below the sensitivity of standard curve 
(logit above 2.2). Values were corrected for recoveries. 

Progesterone production by porcine granulosa cells. The 
ability of the extract and the eluates to stimulate pro- 
gesteroae production by granulosa cells was ascer- 
tained by Dr. Cornelia P. Channing, utilizing method- 
ology ceveloped in her laboratory. Porcine ovariés 
were collected and the 3 to 5 mm follicles were aspi- 
rated with a 20 gauge needle and 10 cc syringe. The 
aspirate was centrifuged at 500 x g for 5 minutes to 
separate granulosa cells from follicular fluid. The 
granulosa cells were washed twice in medium 199 and 
counted in a hemocytometer in 0.06% trypan blue. The 
cells were diluted in culture medium 199, containing 


.' 25 mM Hepes buffer, 10% pig serum, and 50 ug/ml of 


bated for 1 hour and 0.1 ml aliquots were taken for ` 


RIA. One aliquot of each eluate was pipetted into 
counting vials for recovery estimation. Standard curves 
ranging from 0 to 800 pg were set up in triplicate. 
Total incubation volume of the, samples, antibodies, 


and tracers was 0.6 ml at 4? C for 16 hours. Separation : 


of bound and unbound tracers was achieved. by adding 


.(.5 ml of 0.2 gm/100 ml of charcoal with 0.02% de- 


xtran in assay buffer. After centrifugation, supernates 


fungizine to yield 0.1 x 108 live cells (cells which ex- 
luded rhe trypan blue dye) in 0.2 nl The cell suspen- 
sion was mixed well and inoculated in 0.1 ml of. 
medium onto Falcon microtest plates at a concentration 
of 0.05 0.1 x 105 cells/well. In each experiment, 60 
replicaté wells were inoculated with cells. The test solu- 
tions and standard hCG (Canfield CR 121; 12-14,000 
IU/mg) were diluted in culture medium (100 ul of test 
solution in 1.0 ml of medium) and filtered through a 
0.22 u Millipore filter. The unknown was added to four 
replicate culture wells in a volume of 0.1 ml of culture 
medium. This made the total volume of culture 
medium 0.2 ml. Each unknown was examined in two 
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Fig. 2. Sephadex G150 gel chromatographic patterns of purified human chorionic gonadotropin 
(CR119), purified human luteinizing hormone (LER 960) and human sperm extract. Vo is void 
volume determined by blue dextran elution. Elutions from the column were assayed in a specific 


BhCG RIA. 
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Fig. 3. Sephadex G150 gel chromatographic pattern of human sperm extract. Vo is void volume 
determined by blue dextran elution. Elutions from the colunn were assayed in a' hCG-LH RIA. 


doses in two separate culture experiments. The stan- 


dards were diluted to yield 0.01, 0.10, 0, 0.5, 1.0, and 


10 ng hCG per culture and each dose was added to . 


four replicate cultures. The cultures were incubated 


for 2 days in humidified 5% CO; in air-gas phase. The - 


culture medium was collected by aspiration from the 


control, standard, and experimental cultures and re- . ° 


placed with fresh medium. Culture was continued for 
an additional 3 days followed by a second aspiration of 


the media, and fixation and staining of the cultures: 
with Oil Red O for lipid and hematoxalin. The proges- . 


terone content of the spent media in each sample after 
2 and 5 days of culture was measured by radioimmu- 
noassay (RIA). Niswander’s anti-ll OH progester- 
one-BSA antiserum was used in the progesterone RIA 


„and the assay was carried out on unextracted diluted 
culture medium as detailed previously.” 'The coeffi- 


Gent of variation in progesterone secretion between 
replicate cultures of the same experiment was 1196 in 
15 groups of cultures. Progesterone secretion between 
days 3 and 5 was used for the final calculation. 


Determination of adenylyl. cyclase~stimulating activity, . 


The crude (prechromatography) extraction was sent to 
Dr. Mary Hunzicker-Dunn for determination of adenyl 
cyclase-stimulating activity. To this end, serial dilu- 


tions of the crude extract were added in 10 ulaliquots - 


to triplicate adenylyl cyclase assays carried out for 10 
minutes at 37° C in medium containing 3.0 mM (a-32p) 
adenosine triphosphate (ATP) (10 to 12 x 105 cpm; 
New England Nuclear), 5.0 mM MgCL, 10: mM 


EDTA, an ATP-regenerating system consisting of 20 


t 


"mM creatine phosphate (Calbiochem/Behring, Dallas, 


Texas) and 0.02 mg/ml myokinase (Sigma Chemical 
Co., St Louis, Missouri), and between 8 and 15 uÈ of 
proteir of homogenates containing adenylyl cyclase 
prepared from Graafian follicles (1.0 to 2.0 mm in di- 
ameter) dissected from estrous rabbits” ] 
Stim lating activity was calculated by interpolation of 


. the acivity found in the presence of diluted “un- 
" known.” samples into concentration-effect curves ob-. 


tained concurrently with NIH- BH B9 (0.001 to 10 
ng/ml) standard. . 
RIA. procedures. All protein RIA were performed 
by means of a second antibody precipitation method. 
LH-hGG was determined as described previously.” 
The standard was the Second International Standard 
for hCG (IS2-hCG). In this system, 1 mIU of IS2-HCG 
was equivalent to 0.5 mIU of Second IRP-HMG, 0.09 
ng of purified hLH (LER 960), or 0.18 ng of hCG 
(CR112). Assay sensitivity with this procedure is 0.380 
mlIU/tibe and the intra- and interassay coefficients Of 
variation are 3.1% and 8.4%, respectively, at 7096 of 


,, the maximum binding. Cross-reactivity With either the | 


beta (Stevens) or alpha (NIAMDD) subunits of hOG ^ 
was 12% (at 50% of the B,); however, the alpha subunit 
had a flatter nonparallel slope. 

Quentitation of a ahCG.was done with a specific an- 


_ tiserum for this.subunit (SAG from the NIAMDD), ata 


final dilution of 1/100,000. Purified hCG (from the 
NIAMDD) was radioiodinated and 0.100 ng added to 


n zube. Standard is the IS2-hCG; 1 mlU (IS2-hCG) 


as, equivalent to 0.006 ng 108 purified a@hCG 


* 
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Fig. 4. Concanavalin A-Sepharose column chromatography 
of the hCG immunoreactive material from the human sperm 
extract after gel filtration in a Sephadex G150 column. 


(NIAMDD). Incubation of antibody, label, and stan- 
dard or sample was for 16 hours at 4° C; then ARGG 
was added. The assay sensitivity was 0.4 mIU/tube and 
the intra- and interassay coefficients of variation were 
3.0% and 9.4%, respectively, at 70% of the maximum 
binding. Intact hCG (CR119) or purified hLH (LER 
960) was indistinguishable from «hCG in this assay 
wit a potency of 18% on a weight-to-weight basis. 


Cross-reactivity with 8hCG according to this system ' 


was 2.0% and «0.195 for B-hLH. 

A specific antiserum to the 8 subunit of hCG (No. 
H97.675) provided by Dr. V. Stevens at a final dilution 
of 1/1,000,000 was utilized in the BhCG RIA. Purified 
intact hCG (CR119, a gift of Dr. Canfield) was 
radioiodinated and 0.100 ng was added to each tube. 
Antibody, label and standard (1S2-hCG) or sample, was 


` incubated for 16 hours at 4? C before addition of 


ARGG. Assay sensitivity is 0.025 mIU/tube, and the 
intra- and interassay coefficients of variation are 6.7% 
and 9.3%, respectively, at 7096 of the maximum bind- 
ings 1 mIU (152-hCG) was equivalent to 0.15 ng of 
purified 8hCG in this assay with a potency of 50% on a 
weight-to-weight basis. Cross-reactivity of «hCG with 
this system is 0.05% and for purified hLH (LER 960), 
2%. 


* 


Results ,* 


Physical and immunologic characterization. Serial 
‘dilutions of the human sperm extract (both crude ma- 
terial and those fractions immunoreactive in the BhCG 
RIA following gel filtration), yielded dose-response 
curves parallel to those of the hCG reference standard 
preparations in the BhCG RIA (Fig. 1). The calculated 
activity was 600 mIU of the Second International Stan- 
dard Reference per milliliter of the crude extract. The 
elution profile of the human sperm extract after gel 
filtration assayed in the BhCG RIA is shown in Fig. 2. 
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When assayed in a RIA that did not distinguish be- 
tween hLH and hCG, two peaks of immunoreactive 
material were observed (Fig. 3). The first peak is com- 
parable to that found in the BhCG RIA, and eluted in 
the same region as native hCG. Material from the sec- 
ond peak showed a dose-response curve parallel to 
pure «hCG in a specific «hCG RIA. 

Partial chemical characterization. The material im- 
munoreactive in the BhCG RIA after gel filtration in 
the Sephadex G150 column was absorbed onto con- 
canavalin A. All recovered immunoreactive material 
eluted after exposure to a-p-methylglucoside, indicat- 
ing that it behaved as a glycoprotein (Fig. 4). Total 
recovery was 53.7%. 

Biologic activity. 

Produclion of testosterone. Both the crude extract and 
the material immunoreactive in the 8hCG RIA after 
gel filtration induced production of testosterone in the 
rat testis bioassay. The activity detected for both mate- 
rials was greater than 50 ng/ml. Elutions nonim- 
munoreactive in the 8hCG RIA after gel filtration and 
the buffer and the distilled water utilized for final dilu- 
tions failed to induce testosterone production. 

Progesterone secretion by porcine granulosa cells. Both the 
crude sperm extract and the pooled material immuno- 
reactive in the 8hCG RIA after gel filtration induced 
progesterone secretion in this bioassay. The calculated 
activity in both instances was 250 ng/ml (hCG CR121). 
The nonreactive elutions, after chromatography of the 
crude extract and the buffer and the distilled water 
utilized for dilutions and washings, failed to display any 
activity («5 ng/ml). 

Dose-response curve for adenylyl cyclase. Serial dilutions 
of the crude extract presented a dose-response curve 
relationship parallel to the standard preparation for 
stimulation of adenylyl cyclase activity in extracts from 
rabbit Graafian follicles. The stimulating activity de- 
tected for the different dilutions was: 1:2 = 38 ng/ml, 
1:4= 18 ng/ml, 1:6 = 8.2 ng/ml, 1:8=3 ng/ml, 
1:10 = 2.5 ng/ml, and 1:16 = 1.9 ng/ml (equivalent to 
NIH-LH-B9). 


Comment 


The results obtained in answer to the questions that 
we asked demonstrate that human sperm extract con- 
tains a substance similar by several criteria to pure 
hCG. : 

The crude extract obtained from the sperm eluted 
within the hCG range in the Sephadex G150 column, 
indicating a physical similarity between the extract and 
pure hCG. 

Immunologic similarity to native hCG may be inferred 
from the observation that serial dilutions of the sperni 
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extract yielded dose-response curves parallel to those 

of standard hCG preparations in the BhCG RIA. 
Chemical similarity to hCG is suggested by the fact 

that all immunoreactive material recovered from the 


concanavalin A column eluted after exposure to 0.2M | 


a-p-methylglucoside, thus indicating that both the 
crude and post- Sephadex immunoreactive material is a 
glycoprotein. 

Biologic similarity to hCG is demonstrated by the 
ability of the sperm extract to induce testosterone se- 
cretion by decapsulated rat testis and to stimulate pro- 
gesterone production, by porcine granulosa cells. Fi- 
nally, the mechanism, of this action is regulated via the 
adenylyl cyclase system, as demonstrated by the results 
obtained in vitro with membranes, of corpora lutea 
from psuedopregnant rabbits and follicles from estrous 
rabbits. 

In aggregate, our data suggest that the genetic con- 
trol for the induction of primitive trophoblastic go- 
nadotropic hormone is not suppressed in the adult. 


D 
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However, it is possible that a heterogeneous—although 
similar—hormone is produced by nontrophoblastic tis- 
sues. Although the substance detected in human sperm 
extract behayed like native hCG in the assays utilized i in 
these experiments, final proof of identity between the 
hCG-like 'substances and native hCG is contingent 
upon chemical dissection of each glycoprotein ánd 
definition of the amino acidic sequence. . 
Further investigation in this area is warranted for at 
least two reasons: (1) to explore the possible role of this 
primitive hormone in human reproduction and i in the 
genesis and diagnosis of neoplasms and (2) the pres- 
ence of an hCG-like material in human tissues may 
have serious implications for current endeavors tó con- 
trol fertility based on immune interference with tro- 


phoblastic hCG by active immunization with specific 
BhCG subunit.!3716 


. We would like to thank Drs. Glenn D. Braunstein, 
Cornelia P. Chánning, Mary Hanzicker-Dunn, and Brij 


. B. Saxena for carrying out assays as noted in the text. 
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Rapid assessment of fetal 
pulmonary. maturity 


WILLIAM COPELAND, JR., 
Columbus, Ohio 


M.D. 


The absorbance of amniotic fluid at 650 nm has been measured in 300 speciméns and found to 
have a significant correlation with the L/S ratio. Then 118 patients were further evaluated for 
neonatal outcome. RDS was absent in 9996 of patients with mature absorbance values. This 
determination has the advantage of rapid performance without specialized equipment or training and 
represents a significant contribution to the assessment of fetal pulmonary maturity. (AM. J. OBSTET. 


- GYNECOL. 135:1048, 1979.) 


THE ADVENT of antenatal detection of fetal pulmo- 
nary maturity has greatly enhanced the skill of the ob- 
stetrician and the neonatologist in the conduct of the 
high-risk pregnancy. The respiratory distress syn- 
drome (RDS) persists as a prominent cause of neo- 
natal problems, but the utilization of fetal maturity 


evaluations has resulted in a significant decrease in 


both perinatal deaths and morbidity associated with 
pulmonary immaturity. 

Historically, numerous. amniotic fluid parameters 
have been investigated for the prediction of fetal mat- 
uration.'-? The most reliable determination to date has 
been the lecithin-sphingomyelin (L/S) ratio popular- 
ized by Gluck and associates.’ This determination, al- 
though .highly predictive of pulmonary maturity, re- 
quires. numerous procedural steps, trained personnel, 
specialized equipment, and hours for processing the 
result. Unfortunately, this information is frequently 


needed, at inopportune times, such as nights, week- 


ends, and holidays, when these facilities are unavail- 
able. In an effort to devise a method involving less 
compléx technology, Clements and associates! pro- 
posed the-bubble stability or "shake test.” This evalua- 
tion initially seemed to correlate well with pulmonary 
outcome, but later reports questioned the absolute 
predictability ef this test." 

Sbarra and associates? initially proposed the mea- 
surement of amniotic fluid optical density at 400 nm as 
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a means of determining fetal pulmonary maturity. A 
close correlation was established between the optical 
density and L/S ratio, but due to the close proximity of 
the spectrophotometric peaks of Hemoglobin, meco- 
nium, and bilirubinoid pigment to 400 nm, a different 
portion of the spectrum was considered in order to 
avoid the potential for falsification of results. In sub- 
sequent reports, a close correlation was established be- 
tween the amniotic fluid optical density at 650 nm and 
the L/S ratio.” '? While the relationship of the optical 
density to the L/S ratio is encouraging; the true sig- 
nificance of antenatal assessment lies in the prediction 
of fetal pulmonary outcome. We have therefore under- 
taken a study to re-evaluate the correlation between the 
optical density at 650 nm and the L/S ratio, while care- 
fully examining the optical density results in compari- 
son to neonatal pulmonary status. 


Materials and methods 


Three hundred amniotic fluid samples were ob- 
tained by transabdominal amniocentesis from 231 pa- 
tients. Gestational áges ranged from 28 to 43 weeks. All 
specimens found to contain gross blood or meconium 
were discarded: Then 10 ml of fresh amniotic fluid 
were divided into two 5 ml aliquots. The first sample 
was used to determine the L/S ratio at the earliest pos- 
sible-time by means of the technique proposed by Gluck. 
Within one hour of amniocentesis, the second aliquot 
was centrifuged for exactly 10 minutes in a calibrated 
centrifuge at 2,000 x g (3,200 rpm). Standard 85 by 15 
mm test tubes were employed for the centrifugation. 
The supernatant fluid was then used to measure the 
absorbance at 650 nm iri a 2 cm light path cuvette against 
distilled water. All determinations were perfornied ina 
Perkin-Elmer Model 551 spectrophotometer, and re- 


sults were available within 15 minutes of amniocentesis. 


0002-9378/79/241048 +03$00.30/0 © 1979 The C. V. Mosby Co. 


E 


* 


Volume 135 


Number 8 


Results were obtained independently and compared 
retrospectively. l 

The second portion of this study was devoted to fetal 
outcome, All fluids obtained from singleton pregnan- 
cies delivered within 72 hours of amniocentesis were 
considered, Excluded were multiple gestations or 
pregnancies in which steps were taken to accelerate 
fetal pulmonary maturity in the interim between am- 
niocentesis and delivery. Pediatric charts were re- 
viewed following discharge for evidence of RDS. Cri- 
teria included both clinical and radiologic evidence of 
hyaline membrane disease. Amniotic fluid values were 
then matched to neonatal pulmonary outcome. 


Results 

Comparison of the absorbance measurement (A650) 
and the L/S ratio in 300 amniotic fluid specimens is 
given in Table I. Of the 300 total specimens, 117 fluids 
were found to be mature and 116 were immature by 
both methods. Sixty-one fluids had immature A650 
values and mature L/S ratios for a false-immature rate 
of 34.5% if the L/S ratio is used as the standard. Six 
specimens with mature A650 values had immature L/S 
ratios for a false-mature rate of 5%. ” 

The data were then re- -examined in an effort to 
define the ability of the absorbance test to predict 
neonatal pulmonary outcome. A total of 118 specimens 
fulfilled the previously described criteria for inclusion 
in this analysis. These results can be found in Tables II 
and III. Seventy-nine specimens had A650 values = 
0.15 and, of these, only a single infant developed RDS. 
This demonstrates a false-mature rate of 1.396. 
Thirty-nine patients had A650 « 0.15 and five infants 
(12.8%) developed RDS. The p value = 0.0148 by 
Fisher's Exact Probability Test. 

In a’smaller, concurrent series of 66 patients, L/S 
ratios were matched to neonatal outcome. Fifty-seven 
samples had L/S ratios = 2 and three infants devel- 
oped RDS (5.396). Nine patients had L/S « 2, but only 
two infants (22.2%) developed RDS (p = 0.1837). 


Comment 

The ability to determine antenatal pulmonary matu- 
rity has greatly enhanced the armamentarium of those 
who deal with the high-risk pregnancy, These values 
are employed as critical tools in the delivery timing of 
patients with numerous gestational problems including 
toxemia, diabetes mellitus, Rh isoimmunization, pre- 
mature rupture of membranes, and premature labor. 
They have also been used extensively in the manage- 
ment of repeat cesarean sections as well as pregnancies 
of uncertain gestational age. f 

At the present time, the L/S ratio remains the stani- 
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Table I. Relation of A650 and the L/S ratio 





A650 . ' LIS No. 
20.15 z2 117 
20.15" <2 6 
«0.15 «9 116 
«0.15 z2 61 


Total 300 





Table II. Relation of A650 and pulmonary outcome* 





A650 No RDS ' RDS 
z0.15 2378 5/07 ok 
«0.15 34 5 








*Total: 118 cases; p = 0.0148. 


Table In. Relation of L/S ratio and pulmonary 
outcome* 





LIS NoRD$ | | RDS 
z2 | 84 3 
<2 7 2 


*Total: 66 cases; p = 0.1337. 


dard for detection of fetal pulmonary maturity in most 


- laboratories, We have reconfirmed the corr elation be- 


tween the A650 and L/S ratio in the initial portion of 
the study with special emphasis on the close agreement 
in mature values. ` 

The single fallacy in this line of reasoning is the in- 
exactitude of the L/S ratio. Despite the initial report of 
the absence of false-positive or -negative values,in 
comparing the L/S ratio to RDS," subsequent series 
have demonstrated large discrepancies. Hobbins and 
associates" have reported only a 25% rate of RDS'in 
patients with L/S «2, and Donald and associates” have 
reported a 37% false-negative and a 4% false-positive 
rate in a series of more than 600 patients. 

The critical facet in this study is found in neonatal 
outcome. Of 79 mature absorbance values, only one 
neonate developed RDS. This infant was delivered ‘by 
cesarean section at 37 weeks’ gestation of an Rh sen- 
sitized: mother in Zone III. The infant*required three 
exchange transfusions and concurrently developed” 
moderate to severe RDS requiring intubation and as- 
sisted ventilation until stabilization was achieved. This 
patient had an A650 = 0.17 and an L/S = 2/1 prior to 
delivery, therefore the outcome was incorrectly pre- 
dicted by both techniques. 

"The large percentage of false-immature values con- 
tinues as the most perplexing factor in all tests for pul- 
monary maturity, including the L/S ratio and the 
“shake test.” The consequences are less severe than 
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those of a false-mature value, but it may cause unwar- 
ranted delay in delivery of a mature infant. Possible. 
‘etiologies. of false- immature values include dilutional 


effects from large amniotic fluid volumes or from spec- 
imens with increased cellularity. This may lower the 
amount Of measurable surfactant in the supernate due 
to cell absorption by the precipitate. 

A recent report questions the validity of the A650 as 
an accurate predictive test.'* In a series of 72 patients, 
Arias, Andrinopoulos, and Pineda reported eight pa- 


tients with false-mature values. While blood-stained `. 


fluids were excluded, no mention was made of discard- 
ing fluids with meconium staining: No mention was 


made of the interval between amniocentesis and cen- - 


trifugation, amount of fluid, or’size of test tubes em- 


ployed. We have found that fluid results will be altered | 


if samples are not centrifuged within an hour following 


amniocentesis. Duration of fluid centrifugation ap- 
pears to be as important in measuring absorbance asit. 


is in determining the L/S ratio: : - 

Arias and associates cited three infants (one set of 
twins) who developed fatal RDS with. mature A650 val- 
ues. The severity of the maternal condition was noted, 
but there was no discussion of the conduct of labor, 
mode of delivery, or the presence or absence óf birth 


. asphyxia. All three infants were premature, small for 


gestational age, and had associated maternal conditions: 

predisposing to acute uteroplacental insufficiency and 

birth asphyxia severe ‘toxemia and septic shock, re- 
phyx P 
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spectively). Donald and associates’? have cited all three 
factors as increasing the incidence and severity of RDS. 
For these reasons, it would be difficult to comment on 
the invalidity of the absorbance test without further 
examining the circumstances surrounding each case. 
In conclusion, we regard the A650 determination as 
a complementary evaluation to the.L/S ratio. We have 
shown a corrélation between these methods in the first 


' portion of this study. More importantly, we have shown 


a significant correlation between a mature absorbance 
value and the subsequent absence of RDS in the neo- 


. nate. The absorbance measurement has the advantage 


of rapid processing without sophisticated equipment or 
technology. It is a more standardized evaluation than 
the "shake test" and involves fewer critical technical 
steps. The absorbance determination requires only a 
spectrophótometer and centrifuge, which are available 


' in most hospital laboratories. We envision this test as 


providing rapid assessment of pulmonary maturity in ` 
numerous smaller hospitals, which are presently un- 
able to provide such information. Our present system 
involves. constant availability of this test through the 
prenatal laboratory. If mature values are obtained, the 
‘L/S ratio is: performed. at the next scheduled run for 
statistical evaluation: If immature values are reported, 
the L/S ratio is done on an emergency basis to guide 
maternal-fetal management. We would urge consid- 
eration of this determination as an important adjuvant 
to the management of all high-risk pregnancies. 
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Prenatal and intrapartum high-risk screening 


II. Risk factors reassessed 


CALVIN J. HOBEL, M.D. 
LEE YOUKELES, M.A. 
ALAN FORSYTHE, Pu.D. 


Los Angeles, California 


A method of identifying the high-risk pregnancy by a quantitative assessment of prenatal, intrapartum, 
and neonatal factors is presented. Calculating the probabilities of neonatal risk can be done with a 
hand-held calculator. The technique described provides a method of assessing the importance of 
perinatal variables and determining the effect of the process of health care on outcome. (AM. J. 


OBSTET. GYNECOL. 135:1051, 1979.) 


A QUANTITATIVE ASSESSMENT to identify the 
high-risk pregnancy is more exact than a verbal state- 
ment. We previously published a risk scoring system 
using a quantitative assessment based on “clinical as- 
signed scores" for 125 perinatal variables.’ These clini- 
cal scores were supported by many published studies 
which identified perinatal morbidity and deaths.? The 
validity of this approach has been confirmed.* 4 In 
crder to improve the strength of quantitative risk as- 
sessment we have applied statistical techniques to de- 
rive a more precise expression of risk, 


Methods 


Prenatal, intrapartum, and neonatal data on 1,417 
patients were used in this analysis. The data were in the 
same format and included the same 725 patients as our 
previous publication.’ Fifty prenatal items, 40 in- 
trapartum factors, and 35 neonatal factors were used in 


this analysis. There were 1,169 low-risk newborn in- : 


From the Division of Perinatal Medicine, Department of 
Obstetrics, Gynecology and Pediatrics, the University of 
California Los Angeles Health Sciences Computing 
Facility, and Harbor General Hospital, University of 
California Los Angeles School of Medicine. 


Supported by Maternal and Child Health and Crippled 
Children. Services Grant No. MC-R-060216-02-0, 
California State Department of Health Contract Grant 
No. 404, and National Institutes of Health Special 
Research Resources Grant RR3. 


Received for publication July 19, 1978. 
Accepted December 14, 1978. 


Reprint requests: Dr. Calvin. Hobel, Department of 
Obstetrics and Gynecology, Harbor General Hospital, 
1000 W. Carson St., Torrance, California 90509. 


0002-9378/79/241051+06$00.60/0 © 1979 The C. V. Mosby Co. 


fants with negative neonatal scores $9 and 248 high- 
risk neonates with morbidity and/or death with positive 
neonatal scores of z 10. — 

Important prenatal factors were screened by means 
of a stepwise two-way table analysis to determine which 
of the 50 prenatal factors were associated with neonatal 
risk (score =10). In the first step, we determined the 
strength of the association of each prenatal factor with 
positive neonatal outcome. Factors for which the asso- 
ciation was great were selected for further multiple- 
regression analysis. Subsequent steps consisted of mea- 
suring the association of previously unselected facters 


, with neonatal outcome after the exclusion of cases with 
already selected factors. Factors which showed a suf-. 


ficiently high association in later steps were also se- 
lected for further analysis. The multiple-logistic—re- 
gression analysis was then applied to the selected Nari- 
ables for the determination of the weight associated 
with each factor. This form of analysis is quite analo- 
gous to the multiple-linear—regression model in which 
the outcome variable has a continuous distribution. In 


' our case, where the decision was made to dichotomize 
ñ 


the neonatal outcome score at 10, the appropriate 


model for analysis becomes the multiple-logistic re- ` 


gression. Because perinatal factors can be separated 
into time segments throughout a defined continuum, 
we divided factors into a prenatal group and an in- 
trapartum group. The latter group was further divided 
into early, interim, and late factors. Logistic analysis 
was applied separately to the factors for each segment. 
This breakdown enabled us to determine the probabil- 
ity of neonatal risk at each step as delivery is ap- 
proached. Cases identified as having a potential 
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'Table I. Prenatal factors 





















Clinically Calculated Weight for 


assigned probability of prenatal 
Factor weight - neonatal morbidity phase only 
Historical: 
Chronic hypertension 10 
Moderate-severe renal disease 10 
Heart disease ; 
Class I 5 
Class II-III 10 0.40 ; 1.61 2.05 
Eclampsia 7 8 
Pyelitis 5 
Cystitis 1 
Toxemia 1 
Previous endocrine ablation 10 : : 
"Thyroid disease 5 0.20 0.64 0.70 
Family history, diabetes J ol 
Exchange transfusion 10 0.99 11.47 14.14 
Previous stillbirth 10 0.14 l 0.17 0.09 
Previous premature birth 10 f ND 
Previous neonatal death 10 0:27 i 1.04 1.14 
Previous cesarean section 5 
Habitual abortion 5 
Infant >10 pounds 5 0.19 ; 0.56 0.87 
Multiparity 5 
Epilepsy 5 
Fetal anomalies 1 
Uterine malformations 10 1.00 15.24 - 17.09 
Insufficient cervix 10 0.37 1.49 1.38 
* Age =35 yr. or =15 yr. 5 0.19 0.59 0.50 
History of pulmonary disease 5 
Postterm (=42 weeks) 10 0.17 0.42 0.63 
neonatal risk in one time period were excluded from -items in the second step. Additional steps in the two- 
the analysis for subsequent time periods. Thus, as the way table analysis yielded 10 more potentially impor- 
time of delivery: draws closer, the number of cases tant prenatal items. Multiple-logistic-regression anal- 
identified as potentially at risk for neonatal morbidity ysis was applied to the 21 selected prenatal items and 
or,death increases. yielded the relative weights for each item shown in 
j Table I. Itéms without weights were excluded from the 
. Results "NN l final logistic analysis for comparison. The clinically as- 
* Prenatal items. The original two-way tables for each signed weights for these items are also shown. 
prenatal item were scanned for large differences in the Intrapartum items. Intrapartum logistic analysis pro- 
percentages with positive neonatal score (= 10) between ceeded in three stages. Because only a few items were 
. cases with the item present and not present. With the needed for each stage in the intrapartum analysis, the 
overall positive percent being 17.5 in 1,417 women, we stepwise two-way table analyses could be omitted. Im- 
looked for positive percents with a particular item portant early intrapartum items were identified in cases 
present of approximately 60 or more. This large dif- with negative prenatal items. Important interim and 
ference gave some assurance that there was a real asso- late intrapartum items were identified in cases negative 
ciation with the párticular item rather than an associa- prior to the respective time periods. The analyses 
- ^7" tion with the item because it, in turn, tended to be identified seven early, five interim, and six late in- 
associated with some other item. Thus, we identified six trapartum items as potentially important. The item 
important items at the first step of the two-way table weights yielded by these arialyses are shown in Table II. 
analysis. We then excluded all cases positive on those Computation of prenatal and intrapartum prob- 
items and obtained a second set of two-way tables with abilities of neonatal risk. The probability of correctly 
the overall rate of positive neonatal scores down to predicting a neonate with morbidity was calculated for 
1596. In selecting the second set of important items we the 1,417 patients on the basis of prenatal and in- 
lowered the required neonatal positive percents to 40 trapartum items selected in the logistic analysis and 


when an item was present. We identified five additional compared to the probabilities calculated using the 


V 
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Facter 


Developing: 

Moderate to severe toxemia 

Mild toxemia 

‘Acute pyelonephritis 

Acute cystitis 

Diabetes = Class A-11 

Prediabetes Class A-1 

Abnormal fetal position 

Polyhydramnios 

Small pelvis 

Abnormal cervical cytology 

Multiple pregnancy 

Sickle cell disease 

Viral disease 

Rh sensitization 

Positive serology  . 

Severe anemia (hemoglobin «9 gm/100 ml) 

Excessive use of drugs 

Positive purified protein derivative test 
(710 mm) 

Weight 
«100 pounds 
2200 pounds 

Vaginal spotting 

Mild anemia (hemoglobin 9 to 10.9 gm/100 
ml) 

Smoking (=1 pack per day) 

Alcohol (moderate use) 

Emotional problems 

No prenatal problems (equation constant) 


dichotomized neonatal score (x9 and z10) derived 
from the clinically assigned weights (Table III). The 
latter assessment utilized a total of 90 factors while the 
logistic approach used only 39 factors. Antenatal pre- 
diction was similar with both approaches, while during 
the intrapartum period the logistic model predicted a 
greater percentage of pregnancies at risk at an earlier 
stage in the continuum than the dichotomized scoring. 
For example, if the items were selected as they were for 


Clinically 
assigned 
weight 


the logistic analysis, then 54.496 of the true neonatal . 


positive results were correctly identified; however, 
‘28.2% of the neonatal negative results were incorrectly 
classified (false positive) as potential neonatal risks 
(Table III). This compares quite closely with the results 
obtained by the routinely employed: scoring system. 
However, the latter uses 50 prenatal items, while 
the stepwise approach reduced this number to 21 (see 
Table IID. 

For the logistic model, addition of seven early in- 
trapartum items significantly increased correct predic- 
tion of true neonatal risk to 77.4% but also increased 
the probability of misclassifying a true negative to 
49.8%. Addition of the remaining intrapartum items 

















Calculated 


probability of 
neonatal morbidity 


Weight for 
prenatal 
phase only 


Joint 
weight 


0.59 2.86 2.67 
0.82 8.52 4.06 
0.15 0.80 0.34 
0.18 0.49 0.24 
0.99 11.13 18.50 
0.22 0.75 1.50 
1.00 : 11.92 13.08 
0.73 3.01 2.99 
0.17 0.39 0.65 
0.18 0.50 0.64 
0.16 0.34 0.26 
0.12 -2.01 


further significantly increased the probability of pre- 
dicting a true neonatal risk (see Table III). 
Computation of individual patient probabilities, of 
neonatal risk. Given the logistic model and the weights 
obtained for the prenatal and intrapartum conditions, 
one can compute the probability of neonatal risk for a ° 
patient with any combination of prenatal and/or in- 
trapartum conditions. If only a single predisposing fac- 
tor or none is present, the estimated probabilities of 
neonatal risk are the ones shown in Tables I and H. 
The tables, therefore, show the relative importance of 
each condition by itself. At the bottom of Table Tis 
shown the probability (12%) of neonatal risk if no pre- 
natal risk factors are present. It maj be noted that the 


least important single factor on this list, "previous "7 


stillbirth," raises the probability of neonatal morbidity 
by only 2%. It could be argued that a patient in whom 
this was the only prenatal risk factor should not be 
considered at increased risk for neonatal morbidity. In 
Table II, the probabilities of neonatal morbidity refer 
to patients without any factor present in preceding in- 
tervals, either prenatal or intrapartum. 

The primary thrust of this paper is the stepwise 


^ 


1054 Hobel, Youkeles, and Forsythe 


Table II. Intrapartum factors 
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Clinically 
assigned 


Early: 
Hydramnios 10 
Abnormal presentation 10 
Meconium-stained amniotic fluid 

Light 5 

Dark 10 
Toxemia 

Mild 5 

Moderate-severe 0 

Premature rupture of 

membranes 5 

Cesarean section 5 

1 

1 

5 


-— 


Elective induction of labor 
Prolonged latent phase of labor 
Medical induction of labor 
None of above (equation 


constant) 
Interim: ; 
Primary dysfunctional labor i 5 
Secondary arrest of dilatation 5 
Pitocin augmentation l 
Placenta previa ] 10 
Abruptio placentae f 10 
Marginal separation of placenta 10 
Fetal bradycardia 10 
* Prolapsed cord 10 

Fetal acidosis (pH = 7.25) 10 
Fetal tachycardia i 10 
Uterine tetany 1 
Amnionitis 10 
Excessive magnesium 5 

sulfate 
Excessive Demerol 5 
None of above (equation 

constant) 

Late: 

*  Uterine rupture | 10 
Labor >20 hr. 5 
Second stage of labor >2Yhr. 5 
Precipitate labor (<3 hr.) 5 
Breech delivery, total extraction 10 
Operative forceps or vacuum 

e extraction 5 


Breech delivery, spontaneous 
or assisted ' 
General anesthesia 
Outlet forceps 
e Shoulder dystocia 
None of above (equation 
constant) 


rot e QUO 











Calculated Weight con- 
probability of ditional on 
neonatal morbidity negative findings 

0.17 0.72 0.91 
0.12 0.30 0.08 
0.11 0.19 . 0.29 
0.49 2.26 2.46 
0.11 0.20 0.09 
0.28 1.88 0.90 
0.10 - 0.13 0.10 
0.09 —-2.31 
0.10 0.29 0.42 
0.67 3.15 3.62 
0.99 10.38 3.20 
0.50 2.46 ' 1.82 
0.39 2.00 1.57 
0.08 - -2.46 
0.23 1.82 , 132 
0.15 1.27 0.66 
0.99 11.77 13.19 
0.25 1.91 1.53 
0.076 0.51 0.32 
0.075 0.50 0.43 

0.047 -3.01 





. 


m 


identification of cases at risk for neonatal morbidity or 
death. However, it may also be of interest to reassess 
this risk when combinations of prenatal and in- 
trapartum data are available. To this end, we ran an 
additional multiple-logistic analysis with all previously 
selected factors and derived a new set of weights for the 
calculation of the probability of neonatal risk, which 





takes into account all 39 factors simultaneously. It is 


_ interesting to note the similarity between the new set of 


weights and those derived in a stepwise manner. 
Calculating probabilities of neonatal risk in a clinical 
setting can actually be done very quickly by means of 
on-line access to a computer or by using a prepro- 
grammed hand-held scientific calculator. Fig. 1 de- 
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EQUATION FOR CALCULATING PROBABILITY (P) OF NEONATAL RISK 


R - “Odds that a neonate will be at risk 


e ( Bo * Bi ) 
Where Bo = constant factor 
i Bi = factor weight for condition 
(Tables 1 and 2) 
P = Probability that a neonate will be ot risk 


RAR +1) 


mo) 
ti 


ALGORITHM FOR CALCULATING PROBABILITY OF NEONATAL RISK 


START 1) Switch unit on * 


. 2) Key in value of the constant 


3) Press to make value neg. 
4) Press 











Enter 
Constant 


5) Key in value for factor 


6) Press . 


7) Press 
3) Press Twice 


9) Key in the value 1 
^10) Press 
11) Press [=] À 


12) Switch unit off 






' Compute 
Probability 


* Hewlett-Packard 35 M 


Fig. 1. Calculating probability of neonatal risk. 


Table III. Performance of clinically assigned versus logistic model scores 


Neonates classified at risk (96) 
No. of 


items used True positive ` „True negative 


Clinically Logistic Clinically Logistic Clinically i 
assigned model assigned model assigned 
50 «21 l 






Assessment 


period 


Prenatal only 51.2 54.4 28.7 . 28.2 
Intrapartum only 40 - 69.5 32.4 = 
Combinations: 
Prenatal + early intrapartum + -- ' 28 - 77.4* - 4 49.8 
intrapartum 
Prenatal + early + intrapartum - 33 ; - 81.0* "EL 58.0 
- Prenatal + all intrapartum i : ] 
periods ] 90 39 ,82.5 94.0* 49.5 71.8 


*Statistically significant increase over preceding period. 
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scribes the algorithm for calculating these probabilities 
using a hand-held, nonprogramimable Hewlett-Pack- 
‘ard calculator. 


Comment 


Prior to our report in 1973 on prenatal and in- 
trapartum high-risk screening! our physicians were 
limited to clinical judgments supplemented by certain 
chemical and biophysical measurements to ascertain 
risk. We have described here mathematical computa- 
tions which have more clearly determined which pre- 
natal and intrapartum clinical variables are significantly 


related ‘to neonatal morbidity. Furthermore, by using. 


sophisticated computer techniques we have developed 


a technique of calculating probabilities of risk begin- | 


ning early in the continuum of the perinatal period. 


This approach has two major advantages. It defines: 


risk early in the continuum based on factors mathemat- 
ically proved to be important. In addition, it allows us 
to concentrate on the remaining risk variables at the 
next step. A similar type of analysis using a discrimi- 

nant function analysis has been used to assess and up- 
date the prognoses i in a group.of critically il i patients in 
ari intensive care unit. 


i 
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At the present time this study and mathematical ap- 
proach to predicting neonatal morbidity have certain 


limitations. ‘The factors excluded as not being related 


to neonatal morbidity may have been eliminated be- 
cause they occurred infr equently i in this small sample. 
Also, the effects of joint occurrences of different 


` groups of variables have not been fully determined. In 


addition, perinatal care during the past several years 
has improved considerably and factors favorable to 
neonatal outcome were excluded. Intervention most 
likely has altered the effects of certain variables on 
fetal-neonatal outcome; therefore, the ‘value of any 
variable will likely change.. The technique described 
herein provides us with methods not only to assess the 
importance of perinatal variables but also to help de- 
termine the effect of the process of health care on out- 
come. We are currently utilizing this technique retro- 
spectively to evaluate changes which have occurred i in 
the derived probabilities between pre-1973 and 1977. 
Preliminary data suggest probabilities of risk have sig- 
nificantly changed; therefore, the results presented in 
this paper are preliminary’ and should not be used in 
patient management. 
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Seventy-three women, primigravidas and multigravidas, received 1.0 mg PGE, tablets hourly for 5 
doses the evening prior to scheduled induction of term labor to improve cervical ripeness. The 
over-all response to treatment depended upon the initial cervical score. Gastrointestina! side effects 
occurred infrequently and no complications to mother or fetus were observed. While the protocol 
used provoked an improvement in cervical favorability it is anticipated that a’ more prolonged PGE, 
administration might achieve better results. (AM. J. OBSTET. GYNECOL. 135:1057, 1979.) 


THE NEED FOR induction of labor in high-risk patients 
with unfavorable cervices poses a major clinical prob- 
lem. In a limited number of patients with initially unfa- 
vorable cervices Embrey! observed that an intravenous 
infusion of prostaglandin (PG) E; insufficient to induce 
labor produced cervical changes which facilitated sub- 
sequent oxytocin induction. Calder, Embrey, and Hil- 
lier* reported in 1974 that an extra-amniotic infusion 
of PGE, ripened the cervix in cases of difficult induci- 
bility, and Calder, Embrey, and Tait? found that they 
could achieve similar effects with a single administra- 
tion of PGE, in a viscous gel into the extra-amniotic 
space. MacKenzie and Embrey* observed in a prelimi- 
nary study that the cervical ripening effects of the pros- 
taglandin could be achieved when a viscous cellulose 
gel containing PGE, was introduced into the vagina. 
Viscous gel containing 2 mg of PGE; was found to be 
significantly more potent than placebo and 5 mg of 
PGE, even more effective than the lower dose. These 
authors have subsequently reported on 803 patients 
who were treated with vaginal instillation of PGE, gel 
prior to scheduled induction of labor.’ They reported 
that this was a safe maneuver which reduced : the 
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over-all length of labor and the complication rate asso- 
ciated with subsequent induction. 

In a double-blind study, Weiss and associates? re- 
ported that oral PGE, tablets administered in a dose of 
1 mg every 3 hours for a total of 3 mg were signifi- 
cantly more effective than placebo in effecting cervical 
changes in'a group of multiparous patients. These re- 
sults are in contrast to the findings of Freidman and 
Sachtleben? who, following an identical schedule of 
prostaglandin administration, were unable to demon- 
strate a significant difference between PGE, and 
placebo as determined by a change in the Bishop score. 
Valentine® studied the effects of cervical priming in 
four randomly chosen groups of mixed primigravidas 
and multigravidas: (1) a control group; (2) a group 
treated with an intravenous oxytocin infusion for 10 
hours; (3) a group receiving 0.5 mg of oral PGE, eVery 
hour for 10 hours; (4) a group receiving 1.0 mg of oral 
PGE, every hour for 10 hours. This investigator found 
that there was no increase in inducibility rating in the 
control group. Although there was some improvement 
in the Bishop score in women treated with oxytocin, the 
most significant changes occurred in the prostaglan- 
din-treated groups and these changes were dose re- 
lated. 


Methods and materials 


Seventy-three patients scheduled for induction of 
labor for a variety of indications volunteered to be in- 
cluded in this study (Table I). In each patient there was 
2 vertex presentation of a singleton live fetus. There 
were 46 primigravidas and 27 multigravidas assigned 
according to a modified Bishop score? of inducibility 
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Table I. Indications for induction of labor 


Indications No. of patients 


Postmaturity i 33 


Hypertensive states 20 
Suspected placental insufficiency 5 
Diabetic states 3 
Minor antipartum hemorrhage 2 
Other 10 

Total 73 








Table II. Characteristics of patient population 


Nulliparous Total 


Total 46 ^ 27 73 « 
Bishop score: f 

0-3 ; 17 9 26 

4-5 17 10 27 

64 12 > 8 20 
Maternal age (yr) 25.7543 290461 — 9269-57 
Mean SD. . 
Gestation (wk) ; 40.4 + 1.1 40.4 + 1.2 40.4 x 1.1 
Mean + S.E. l : 


into three groups: (1) patients with scores of 0 to 3 were 
considered unfavorable inductions; 4 to 5, moderately 
difficult inductions; 6 and over, favorable (Table 1I). 
Patients were admitted to the antenatal obstetric unit 
during the afternoon prior to the scheduled day of 
induction. A complete physical and pelvic examination 
was performed by one of the investigators and the pa- 
tients’ vital signs, fetal heart rate, and cervical score 
were recorded. In 15 patients uterine activity and fetal 
‘heart were continuously recorded by an external moni- 
tor for 30 minutes prior to and for at least 5 hours 
following prostaglandin administration. All patients 
received 1 mg of prostaglandin E; {two tablets of 0.5 
mg each*), repeated at hourly intervals, for a total of 4 
hours. The maternal pulse, blood pressure, and fetal 


heart rate were recorded at 30 minute intervals and the 


temperature was recorded every 4 hours. With the ex- 
ception of the 15 patients monitored, who were 
cohfined to bed, no specific restrictions were imposed 
upon the patients. 

Those patierits Who commenced labor with the oral 
prostaglandin :eatment were transferred to the labor 
ward where they were managed by the duty obstetric 
staff; when necessary, augmentation of labor with in- 
travenous oxytocin was given in accord with an escalat- 
ing regime. The remaining patients were transferred 
to the labor ward the following morning between 8 and 
9 A.M,, at which time the cervical state was reassessed by 


. *Prostin E;, Upjohn Ltd., Great Britain. 
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the same investigator. If possible, low amniotomy was 
performed and an intravenous infusion of oxytocin 
was commenced; the continued labor management was 
controlled by the duty obstetric staff. , 


Results 


Administration of oral PGE, tablets at a dose of 
1 mg/hr for 5 doses resulted in the gradual onset of 
uterine contractions. The degree of uterine response 
varied with individual patients. In some patients, there 
was initially a very minimal increase in observable uter- 
ine activity, with the contractions occurring every 15 to 
30 minutes; in others the response was more sig- 
nificant, with contractions every 5 to 10 minutes. Usu- 
ally, after 2 to 3 hours of prostaglandin administration, 
patients had regular uterine contractions with a fre- 
quency of 2 to 3 minutes. (Fig. 1). Either this activity 
progressed into established labor or the contractions 
waned after a few hours and the patients were symp- 
tomless. There was no incidence of uterine hypertonus 
or fetal bradycardia in any of the patients. 

Thirty-two of the 73 patients (44%) went into active 
labor during administration of the priming dose of 
PGE, (Table III). More than half of the patients with a 
Bishop's score of 4 or greater (25 of 47 patients) had 
active labor induced with the prostaglandin. The mean 
duration of labor was 9.8 hours among the 20 nullipa- 
rous patients who went into labor but 12 of these 20 
patients required subsequent oxytocin stimulation. Six 
patients had spontaneous vaginal deliveries, 10 were 
delivered by forceps, and the remaining four had ce- 
sarean sections because of cephalopelvic disproportion. 
The mean duration of labor among the 12 multiparous 
patients was 5.3 hours and all patients were delivered 
on prostaglandin alone. There were two forceps de- 
liveries and no cesarean sections. Among the 32 infants 
delivered there was only one with a 1 minute Apgar 
score of léss than 5; this was a difficult forceps delivery 
in a patient with a high vertex presentation and trans- 
verse arrest. f 

The remaining 41 patients were assessed for induci- 
bility approximately 16 hours after the first prosta- 
glandin dose and all but a single patient were found to 
be clinically acceptable for induction. In one patient the 
cervix, as judged by inducibility by the Bishop score, 
had not changed and induction in this patient was 
postponed. She was discharged from the hospital and 
readmitted a week later in spontaneous labor. There 
was a statistically significant mean increase of approxi- 
mately 2 points in the Bishop score in the remaining 40 
patients (Table IV). The minimal change in score—a 
mean increase of 1.4—occurred among the 13 nullipa- 
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Fig. 1. A continuous simultaneous external tocographic recording of uterine activity and fetal heart 
rate via Doppler technique. The effect of preinduction cervical priming with orally administered 
PGE, tablets in the doses of 1 mg every 60 minutes is illustrated. 
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Table III. Effect of cervical priming with oral PGE, 


Nulliparous patients: 17* 
Labor, PGE, alone: 
Number of patients 4 
Length of labor (hr) 11.1+ 9.0 
Oxytocin-induced: 
Number of patients 12 
Length of labor (hr) 10.1 + 4.3 
Multiparous patients: 9 
Labor, PGE, alone: 
Number of patients 3 
Length of labor (hr) 4.8 + 1.6 
Oxytocin-induced: 
Number of patients 6 
Length of labor (hr) 6.9 + 3.6 


Bishop score 


- 


" * i » 
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17 12 46 
9 7 l 20 
11.9 + 5.0 5:23 9.9 + 5.6 
8 5 25 | 
10.9 + 4.9 7.9 € 2.6 10.0 + 4.2 
10 8 27 
4 5 12 
7.8 x61 3.6 + 2.0 (53540 
6 . 3 15 
5.1 + 2.6 3.1 + 0.9 5.4 + 3.0 





*In a single patient the cervix was found to be unfavorable and she was not induced. 


Table IV. Alteration in mean Bishop score (+S.D.) following oral PGE, cervical priming 


Nulliparous—26 patients 
Multiparous— 15 patients 
, Total—41 patients 


rous patients with a 0 to 3 inducibility rating. In con- 
trast, the six multiparous patients with an initial 0 to 3 
inducibility rating demonstrated the greatest change in’ 
Bishop score, with a mean increase of 3.3. The mean 
length of labor among the nulliparous patients was 10 
hours and there were five cesarean sections—four for 
cephalopelvit disproportion. There was one section for 
fetal distress in an 18-year-old patient whose labor was 
e induced because of postmaturity. Fetal distress indi- 
cated by a fall in fetal heart rate occurred 7 hours after 
the initiation of oxytocin induction and was confirmed 
by a fetal scalp blood sample demonstrating a pH of 
7.0. An emergency section in this patient was per- 
formed under epidural anesthesia and a term-size in- 
fant with a 5 minute Apgar score of 10 was delivered. 
Three infants among the 40 delivered with oxytocin 
induction had 1. mtnute Apgar scores of less than 5. 
^: There were no complications associated with the 
prostaglandin treatment. Only three of 27 multi- 
gravidas complained of nausea; among the 46 primi- 
gravidas, four reported nausea, three vomited, and five 
patients had diarrhea; three further patients com- 
plained of feeling unwell—in one this amounted to 
breathlessness and in another to palpitations. In none 
of the patients were the symptoms distressing and none 
required any specific treatment. 
There were no intrapartum or: neonatal deaths 


Changes 


5.90 + 2.41 1.77 + 1.95 (t = 4.577 p < 0.01) . 
2.67 + 1.91 2.20 + 1.89 (t = 4.516 p < 0.01) 
6.04 + 2.22 1.93 + 1.93 (t = 6.40 p « 0.01) 


and all mothers and babies were discharged without 
problems. 


Comment 


This study indicates that giving oral PGE, tablets 
prior to planned induction of labor is a relatively sim- 
ple, practical, and safe technique and that cervical 
changes can be achieved to facilitate induction. In pa- 
tients in whom the cervical state is reasonably favor- 
able, spontaneous labor is likely to result. In patients in 
whom the cervical score is less favorable, however, the 
advantages of oral prostaglandins in the dose schedule 
tested were less significant. 

We did not encounter any evidence of fetal com- 
promise or uterine hypertonus during the treatment 
phase, unlike the experience of some others, but the 
incidence of systemic side effects was higher than has 
been experienced with the use of a vaginal prostaglan- 
din gel for this purpose.® In general these results are in 
agreement with the previous experience using oral 
PGE, tablets for the induction of labor.? One possible 
explanation for the poorer results achieved in patients 
with unfavorable cervices is the low dosage of prosta- 
glandins given. The results quoted by Valentine? sug- 
gest that a more prolonged priming period of 10 hours 
should produce better results. In his study, with longer 
treatment, no maternal side effects were encountered. 
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Preinduction cervical priming with vaginal PGE, gel 
is routinely used at the Nuffield Department of 
Obstetrics and Gynaecology in Oxford, where over 
1,000 patients have been treated with this method. 
However, this gel preparation may not be universally 
available and the obstetrician must therefore rely upon 
PGE, tablets for preinduction cervical priming. 
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We are grateful to the Medical Staff of the John 
Radcliffe Hospital for referring patients to us. We are 
also indebted to Sister Sue Bradley for her expert nurs- 
ing care. 
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Prophylactic treatment of couples with oral penicillin has been recommended as a means of 
eradicating GBS from the parturient female. In 1977 and 1978 this hypothesis was tested in an 
investigation of couples from a middle and upper socioeconomic group in Houston, Texas. A group 
of 40 women, known to be colonized with GBS during the third trimester of pregnancy, and their 
husbands were treated simultaneously with oral penicillin. Patients were recultured 3 weeks 


following completion of therapy and at the time of delivery. At the time of delivery 6796 of the 


women remained colonized with GBS. This percentage does not differ substantially from that 
obtained in a series of untreated colonized women. This study demonstrates that oral penicillin 
treatment of couples is not an effective means of reducing maternal colonization at the time of 


delivery. (Am. J. OBSTET. GYNECOL. 135:1062, 1979.) 


PROPHYLACTIC ANTIBIOTIC treatment was pro- 
posed in 1978 as a method of reducing group B strep- 
tococcal (GBS) colonization in pregnant women. ? 
However, in 1976 Hall and associates? treated a group 
of colonized pregnant women with oral ampicillin and 
found that this did not reduce maternal or infant col- 
onization significantly at delivery, despite a reduction 
in maternal colonization within 3 weeks of completion 
of therapy. Earlier in this decade Franciosi, Knostman, 
and Zimmerman! had suggested that eradication of the 
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female carrier state might require simultaneous treat- 
ment of women and their sexual partners. They con- 
ducted such a program in which they treated 14 
couples; their results were promising. The practicality 


-and effectiveness of such an approach needed docu- 


mentation. This prompted us to conduct a more inten- 
sive investigation of a larger number of couples. Dur- 
ing 1977 and 1978 a prophylactic antibiotic study of 40 


colonized pregnant women and their spouses was un- 


dertaken in Houston. Results of this investigation are 
presented here. : 


Materials and methods 


Study population. A total of 327 married women 
from a private obstetric practice in Houston were cul- 
tured for GBS (rectum and vagina) during the third 
trimester of pregnancy. Of these, 2196 were culture- 
positive at one or both sites. These culture-positive 
women and their husbands were interviewed by one of 
the investigators. Informed consent was obtained be- 
fore any couple was enrolled in the study. Criteria for 
inclusion in the study were that the couple members 
simultaneously take the prescribed medication and that - 
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Pre-treatment: 40 positive 


ra 


29 positive 7 negative 


L\ LN 


25 positive 4 negative 3 positive 4 negative 


Post-treatment;* 


Pre-delivery: 
Fig. 1. Serial culture results in pregnant women. (*Four 


women were delivered prematurely and had insufficient cul- 
tures for this analysis.) 


they agree to return for serial cultures. Forty couples 


fulfilled the above criteria and constituted the study 


population. 

Control population. Nineteen women from the same 
obstetric practice served as control subjects. They were 
matched as to age, race, marital status, and socioeco- 
nomic status. These women were GBS colonized in the 
third trimester of pregnancy. They received no an- 
tibiotic therapy. Their husbands were not cultured and 
were known not to have received any antibiotic during 
the study period. — ` 

Treatmént and surveillance. 

Study group. ‘On the day of the initial interview, repeat 
paired vaginal and rectal cultures were obtained from 
the women; paired rectal and urethral cultures were 
obtained from the men. Antibiotic treatment was initi- 
ated before culture results were known. The members 


of each couple were treated simultaneously with oral . 


penicillin or erythromycin (in five women and one man 
in whom penicillin hypersensitivity was known to exist). 

The dose of each drug was 250 mg four times daily for 
12 to 14 days. Three weeks following completion of 
therapy, husbands and wives returned for repeat cul- 
tures of the same sites. At the time of delivery, vaginal 
and rectal specimens were obtained from wives prior to 
predelivery preparation of the vagina. Repeat cultures 
of the men were made within 48 hours of the wife's 
delivery. . 

Control group. Women in the control group were cul- 
tured on only two occasions: once during the third 
trimester and once at the time of delivery, prior to 
preparation of the vagina. 

Bacteriologic techniques. The culture swabs were 
inoculated into a selective, medium containing Todd- 
Hewitt broth, 596 sheep red blood cells, gentamicin sul- 
fate (Schering Corp), 8 ug/ml, and nalidixic acid 
(Winthrop Labs.) 15 ug/ml.* The broth cultures were 
incubated overnight at 37° C and subcultured on sheep 
blood agar. Streptococcal isolates were identified with 


' routiné methods. Beta-hemolytic isolates were serolog- 
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Pre-treatment: 25 positive 


a 


I3 positive 9 negative 


EX rS 


Time of delivery: 10 positive 1 negative lpositive 5 negative 


Post-treatment: 


Fig. 2. Serial culture results of colonized husbands (only 17 
husbands had a complete series of three cultures). 


ically grouped and typed with the fluorescent antibody 
technique and antisera were prepared and conjugated 
in our laboratory.* All streptococci were screened bio- 
chemically, serologically, or both to preclude misiden- 
tification of nonhemolytic GBS. 

Definition of colonization. In both study and control 
populations a patient was considered colonized if either 
one or both of the paired (rectal, vaginal; or rectal, 
urethral) cultures yielded GBS. 


Results i 


Study population. A total of 115 paired cultures 
(rectal, vaginal) were obtained from the 40 women dur- 
ing the study. One set of paired cultures was missed on 
each of five women because of premature delivery. 
Fifty-six pairs yielded GBS in both sites. Of the remain- 
ing 59 culture pairs, 25 yielded GBS from the rectum 
and 8 from the vagina. At the time of enrollment (on 
the day of treatment initiation) all women were tol- 
onized. Twenty-seven originally were colonized in the 
vagina or in both sites. Thirteen women had GBS iso- | 
lates from the rectum only. Of these, six subsequently ' 
had vaginal colonization. 

The summary of serial culture results and serbtype 
distribution in women and men is presented in Table I. 
At the outset 100% of the women were colonized. 
Twenty-five (63%) of their spouses were found to be 
colonized, with serotype concordance in 22 couples. 

Three weeks following completion of therapy, 40 
women and 37 husbands returned for repeat cultures. 
Twenty-eight of the 40 women (70%) remained col- 
onized in one or both sites; there was serotype concor- 
dance in all but one patient. Of the 37 men, 15 (40%) 
continued to be colonized with GBS. — 

At the time of delivery 27 (67%) of the 40 women were 
found to be colonized, all but two colonized with the 
original serotype. Twenty-seven of the men were cul- 
tured and 15 (55%) were found to be colonized in one 


or both sites. There was no change in the serotypes 


since the posttreatment cultures in 14. 


a . 
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Table I, Culture results during penicillin treatment program of parturient women and their husbands 















Before treatment 






Female 
40* 
40+ (100%) 


Serotype 
Ia 8 2 
Ib 6 4 
Ic 0 0 
Hi 11 8 
HI 20 ll 





*Numerator: number positive. 
{Denominator: number cultured. 


Table II. Comparison of GBS culture results in 
penicillin-treated and nontreated pregnant women 





Treated Nontreated 
women women 
Number enrolled third 40 19 
trimester 
Number positive (percentage), 
time of deliyery ; 27 (67%) 12 (63%) 


Longitudinal analysis of the data from women re- 
veals several patterns (Fig. 1). Of the total of 40 women, 
four were not colonized after therapy and remained 
culture negative at the time of delivery. Three became 
culture negative and reverted to a colonized state at the 
ume of delivery. Of the 29 women still positive after 
completion of therapy, four spontaneously became cul- 
ture negative by the time of delivery. Therapy failed in 
25 women who remained colonized at the time of de- 
livery. In thé women who received erythromycin ther- 
apy, the same patterns were identified. Three of the 
five women treated with erythromycin were colonized 
at the time of delivery (60%). 

Similar longitudinal analysis of the culture results of 
the men was less accurate because of incomplete serial 
sampling (Fig. 2). Twenty-five were colonized at the 
time of enrollment in the study. Ten remained col- 
onized in at least one site following therapy and 
through the time of their wives’ delivery. Thirteen men 
had no GBS, iselates from either site at any time. Of 
these 13, 11 had wives who remained colonized after 
treatment. ne 

The influence of one conjugal partner's culture re- 
sults on those of the other partner could not be evalu- 
ated fully. A variety of culture combinations was ob- 
served. In the four couples in which a wife became and 
remained uncolonized after therapy, three husbands 
also became culture negative and remained culture 
negative. Of the 25 couples in which the women re- 





After treatment At time of delivery 





Male 


3 1 2 0 
4. 1 4 3 
0 0 1 0 
11 5 10 5 
ll 8 10 7 





mained colonized, 12 husbands remained colonized . 
and eight husbands subsequently had no GBS isolated. 
Six husbands had insufficient cultures to permit 
analysis. | 

' Several additional observations were also made. In 
one couple thé husband's and wife's cultures were dis- 
cordant at the outset and remained so. Two women's 
serotypes changed during the period of study. The 
husband of one of these women was at no time culture 
positive, and the husband of the other was always col- 


. onized with a different serotype. Conversely, two hus- 


bands originally not colonized became culture positive. 
One acquired a serotype different from that of his wife, 
who was persistently colonized; the other acquired his 
wife's serotype in the peridelivery period, although she 
was not colonized after therapy. 

Control population. Twelve of 19 women who were 
colonized in the third trimester and who received no 
antibiotic therapy were culture negative at the time of 
delivery. Table II presents a comparison of the results 
in these women to those in the'40 treated women. 
Sixty-three per cent of the control subjects remained 
culture positive, whereas 67% of the treated women 
remained colonized. The results in the two groups are 
not significantly different by the chi-square test. 


Comment 


Results of this study demonstrate that the use of oral 
penicillin in the dose employed did not alter sig- 
nificantly the colonization status of the mother at the 
time of delivery. These findings are in.agreement with 
tliose which Anthony, Okada, and Hobel reported in a 
study of the natural history of GBS colonization in à 
large number of pregnant women. In this study the 
majority of patients did not receive antibiotic therapy, 
but 22% received antibiotics for treatment of one or 
more intercurrent infections. Anthony and associates 
interpreted their results as demonstrating that antibi- 
otics had little or no effect on patterns or prevalence of 
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GBS carriage. During the third trimester 59 of their 
women were colonized with GBS; during the in- 
wapartum period 41 (69%) were colonized. 

Failure of antibiotics to eradicate GBS colonization 
has been observed by other investigators. In 1972 
Zahradnicky and co-workers’ reported a couple in 
which both members remained colonized despite mul- 
tiple courses of antibiotics used both to treat clinical 
disease and to treat the carrier state. Despite the initial 
experience of Franciosi and associates,’ in which they 
eradicated GBS in 13 of 14 women by treating positive 
women and their colonized husbands, there was one 
woman in his series highly resistant to therapy after 
repeated courses of antibiotics. The husband of this 
woman became culture negative although his wife re- 
mained positive. Hall and his group's? study of oral 
ampicillin treatment of colonized women showed that 
such therapy failed to reduce significantly maternal 
colonization at the time of delivery. Indeed, penicillin 
and its analogues may be ineffectual in eliminating 
GBS from mucous surfaces in all age groups. Paredes, 
Wong, and Yow® noted that high-dose parenteral 
penicillin, although effective in treating GBS disease in 
infants, failed to eradicate the organism from mucous 
surfaces. . ` 

There are at least three other reasons for treatment 
failure in our couple study: a chronic carrier state, re- 
emergence of temporarily suppressed organisms, and 
reinfection by the sexuál partner. Our data indicate 
that all three mechanisms were operative. The chronic 
carrier state has been described by Anthony and asso- 
ciates.® Hall and associates have postulated reemer- 
gence of suppressed organisms and reinfection,? and 
Franciosi and associates! emphasized the role of sexual 
transmission and reinfection. Assessment of the rela- 
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tive importance of these factors is difficult and further 
study may not be justified. 

The culture results of this Houston study emphasize 
the importance of obtaining cultures from both the 
vagina and the rectum. Consideration of either site 
alone would have failed to identify many colonized pa- 
tients. À given individual might harbor the organism in 
the vagina at one visit, in the rectum at another, and in 
both sites on still other occasions. This experience is not 
unique. Badri and associates? reported that use of 
rectal cultures yielded larger numbers of colonized 
women than did vaginal cultures alone. They sug- 
gested that the gastrointestinal tract is the primary site 
of colonization with GBS. This reservoir may serve asa 
source of colonization for the distal urethra or the va- 
gina. Transmission to the infant may occur from the 
vagina, fecal contamination, episiotomy, or lacerations. 
The incidence of colonization of infants of the treated 
mothers reported here is the subject of a separate 
communication. 

In suthmary, our study demonstrates that penicillin, 
250 mg four times daily, administered orally to couples 
is not an effective; predictable, or practical method of 
reducing maternal colonization with GBS by the‘time 
of delivery. It is possible that another antibiotic, which 
employs a different. mode of action, might be more 
effective. Although the use of alternate drugs during 
pregnancy might be studied, intrapartum antibiotic 
treatment of the mother promises to be a more reliable 
means of interrupting GBS transmission. 


The authors wish to thank Carol Mitchell, the nurs- 
ing staff at Woman's Center of Texas, Dr. John.B. 
Ross, and Dr. James R. Gullette for their participation 
in the study. 
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Hydronephrosis of pregnancy: Ultrasonographic study 
and classification of asymptomatic women 


ANDREW M. FRIED, M.D. 
Lexington, Kentucky- 


Ultrasonographic examination of the upper urinary tract in 109 asymptomatic pregnant women was 
performed to determine the degree of dilatation, the time of onset, and the range of “physiologic” 
changes detectable by this method. Classification is established and prevalence and'degree of 
dilatation are categorized by trimesters. The onset of dilatation is seen earlier than previously — 
reported and the degree of obstruction is quite variable for the asymptomatic patient. The right side 
predominates, as expected. The finding of mild dilatation in a. symptomatic patient would prompt a 
search for causes other than obstruction. (AM. d. OBSTET. GYNECOL. 135:1066, 1979.) 


THE OCCURRENCE Of dilatation of the upper urinary 
tract in pregnancy has been documented pathologically 
as long ago as 1843,' by retrograde pyelography in 
1925, ? intravenous urography in 1933,3 and, more re- 
cently, with radionuclide studies. 4 Aspects of this phe- 
nomenon generally agreed upon include (1) an inci- 
dence of at least 80%, (2) predominance of right-sided 
dilatation over left in approximately 86% of cases, (3) 
absence of involvement of the ureters below the pelvic 
inlet? and (4) regression of dilatation within several 
weeks post partum.? 

Reluctance to perform intravenous urography on 
pregnant women lias led us in the past year to offer 
ultr asonography to the obstetric staff as an alternative 
method of investigating the upper urinary tràct in 
symptomatic women. Admittedly, there will be clinical 
situations in which urography will be required; in these 
cases high-dose bolus or infusion techniques with 
tailoring of the study often to a single film will mini- 
mize radiation exposure to the fetus. Unfortunately, 
although the degree of dilatation has been studied and 
graded urographically,? no such baseline has been es- 
tablished by ultrasound. We therefore undertook a 
prospective study ‘of the upper urinary tract in asymp- 
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tomatic pregnant women at all stages of gestation to 


determine (1) at what stage in pregnancy changes were 
first seen, (2) what progression of changes could be 
established with advancement of pregnancy, and (3) 
what degree of dilatation might properly be termed 
“physiologic.” ` 


Materials and methods 


Obstetric patients | referred to the ultrasound labora- 
tory for pregnancy diagnosis, gestational age, fetal lie, 
amniocentesis, and other such nonemergency situ- 
ations were, after the routine obstetric study, placed i in 
the prone position and their kidneys were examined 
both longitudinally and transversely. A series of scans 
was obtained from medial to lateral, spanning the kid- 
ney in the sagittal plane and from iliac crest cephalad in 
the transverse. A measure of cephalad angulation of 
the transducer arm was employed where necessary to 
circumvent the lower rib cage transversely. All studies 
were performed with a Picker Echoview V Gray Scale 
unit with a 2.25 or 3.5 MHz medium internal focus 
transducer. 

Patient selection was random, save for the following 
exceptions: patients with flank pain, hematuria, or 
symptoms suggestive of urinary tract infection or 
obstruction were excluded. Patients with vaginal bleed- 
ing suspected of placenta previa were also excluded as 
it was felt unwise to place these women iri the prone 
position unnecessarily. In short, the study included 


only asymptomatic patients in whom there was no . 


cause to suspect urinary tract pathology. By these 
criteria it was felt that the results would represent the 
spectrum of findings in the "normal pregnancy" pa- 
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Fig. 1. Prone longitudinal scan, normal kidney. All longitudi- 
nal scans are oriented in standard fashion with the patient’s 
head to the observer’s left. 





Fig. 2. Prone longitudinal scan, mild dilatation. 


tient and serve as a reference for judging the presence 


of pathology. Several symptomatic patients are dis- 
cussed separately. 


Classification 


Albeit somewhat subjective, a classification was 
established to allow grading of the dilatation: (1) 
normal—no separation of the central collecting system 
echoes; (2) mild—splaying of the central echoes, less 
than one half the total width of the collecting system 
complex; (3) moderate—dilatation measuring up to 
one half the anteroposterior (A-P) width of the kidney; 
(4) severe—dilatation measuring more than one half 
the A-P diameter of the kidney with or without dem- 
onstrable dilatation of the ureter. Patients were 
grouped according to trimesters: (1) 0 to 12 weeks, (2) 
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Fig. 4. Prone longitudinal scan, severe dilatation. Note dilated 
ureter (arrow). 

. 
13 to 24 weeks, and (3) 25 weeks to term. Figs. 1 
through 7 demonstrate the various levels of dilatation 
in both longitudinal and transverse scans. 


Results 4 


Table I represents a summary of the findings, the 
left and right kidneys being considered separately and 
the patients divided into trimesters. The results are in 
agreement with what has been established by radio- 
graphic methods. Of 109 patients, 93.6% showed at 
least slight dilatation of one or both colletting systems. 
The right kidney was involved slightly more than twice 
as frequently as the left (101 to 49). Our findings cast 
some doubt, however, on the previously espoused 
premise that the dilatation appears primarily in the 
mid second trimester since, of the 18 kidneys studied in 
the first trimester of pregnancy, 11 had some recogniz- 
able dilatation, again with the expected right-sided 
predominance. This may reflect our having examined 
more women at earlier stages of gestation than previ- 
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Fig. 5. Transverse prone scan. All transverse scans are ori- 
ented with the patient's left to the observer's left. The left 
kidney is normal; the right (same patient as in Fig. 4) is classi- 
fied as severe dilatation. L = patient's left; R = right. 





Fig. 6. Both kidneys show mild dilatation, better seen on the 
left. 


ous studies. Analysis of the patients by 10 week gesta- 
tional increments (in order to subdivide the second 
trimester) indicates at least mild dilatation from 11 to 
90 weeks in 24 of 36 kidneys with moderate dilatation 
of 5 right kidneys. The expected increase in prevalence 
and severity of the dilatation with advancement of 
pregnancy is borne out by our findings; the dilatation 
does, however, appear earlier than previously reported 
and follows a more gradual spectrum than has been 
suggested. 

Three patients who were studied for flank pain, uni- 
lateral or bilateral, displayed a fairly broad range of 


Fig. 7. Moderate dilatation is seen on the right. The left is 
mildly dilated. 


dilatation from mild to severe (none was normal), 
confirmed by intravenous urography, and are felt to 
represent varying degrees of the entity of acute hy- 
dronephrosis of pregnancy described by Schloss and 
Solomkin® and Anteby, Ron, and Diamant.’ The clini- 
cal picture in each of these patients was suggestive of an 
obstructing calculus, hence the urographic studies. No 
stones were, however, identified by intravenous pyelo- 
gram (IVP). The pattern common to Schloss’ and An- 
teby’s patients and ours was that of acute flank pain, 
with or without hematuria and without evidence of in- 
fection. Obstruction is identified as being due to pres- 
sure of the uterus and its contents on the maternal 
ureter and the patients generally respond to such mea- 
sures as postural drainage or temporary ureteral 
catheterization. This situation clearly goes beyond the 
accepted limits of “physiologic dilatation.” 


Comment 


The factors which contribute to the development of 
hydronephrosis in pregnancy remain the subject of 
considerable debate; mechanical pressure from the en- 
larging uterus with compression of the ureter between 
the maternal pelvis and the gravid uterus is the most 
widely accepted explanation of this phenomenon.* 
Whatever the cause of dilatation of the upper urinary 
tracts in pregnancy its occurrence has been well docu- 
mented radiographically but heretofore not by ul- 
trasound. Ellenbogen and associates have determined 
that the sensitivity of ultrasonography in the detection 
of hydronephrosis compares quite well with findings at 


urography and the role of ultrasonography in hy- 


dronephrosis has received increasing attention in re- 
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Table I. Prevalence of dilatation by trimesters 
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. 13-25 weeks: 


26-40 weeks 





Left 6 3 0 0 23 21- I 0 31 21 3 0 
Right I . 8 0 0 5 23 17 0 2 28 21 4 





cent years." We therefore determined to establish a 
baseline of ultrasonographic findings which should be 
considered “normal” for various stages of pregnancy, 
Findings in the pregnant patient with urinary tract 
symptoms can then be measured against the expected 
range of normal. 

Gray-scale ultrasonography currently has several 
applications in. the study of urinary tract symptoms in 
pregnancy and extension of its role in such situations is 
promising. In the entity of acute hydronephrosis of 
pregnancy, the symptoms may mimic obstetric or ab- 
dominal emergencies such as abruptio placentae, tor- 
sion of an ovarian cyst, or appendiceal abscess. Stan- 
dard obstetric ultrasound is well established in the 
diagnosis of the first two of these entities and, hope- 
fully, the clinical findings of fever, leukocytosis, and 
point tenderness will lead to the diagnosis of appen- 
diceal disease. Frank abscess formation secondary to 
appendiceal perforation is also amenable to diagnosis 
by ultrasound. In the absence of any of these findings, 
examination of the upper urinary tracts would be prov- 
idential. The finding of massive hydronephrosis and 
hydroureter will then be consistent with an obstructive 
phenomenon; if the clinical picture is sufficiently sug- 
gestive of renal calculus, urography (the “one-shot 
IVP”) may still be indicated. If no stone is found, 
treatment with postural drainage of the affected side 
may be instituted for acute hydronephrosis of preg- 
nancy and sequential ultrasound examinations used to 
monitor regression of the dilatation without need for 
further radiographic studies. 

In their discussion of urinary calculi in pregnancy, 
Harris and Dunnihoo® outlined indications for uro- 
logic evaluation in pregnancy. Symptoms suggestive of 
calculi, previous history of calculi, unusually severe 
symptomatic pyelonephritis, recurrent symptomatic 
urinary tract infection, and unresponsive symptomatic 
urinary tract infection are suggested. They found an 
over-all incidence of calculi in pregnancy of 0.3% 
which, despite its rather low level, they considered sig- 
nificant. Others have noted a figure as low as 0.08%.'® 

Although ultrasonography cannot now be suggested 
as an alternative to intravenous urography for the pre- 
cise anatomic definition of urinary calculus disease, the 
finding at ultrasound of only mild dilatation of the 


‘renal pelvis consistent with simple hydronephrosis of 


pregnancy would not lead one to suspect a stone. From 
the results of our study it would appear that the con- 
verse is, unfortunately, not true. Since moderate to se- 
vere dilatation of the collecting system was discovered 
in a significant number of women (42 of 109) who were 
either asymptomatic or symptomatic but proved by 
urography not to have stones, the finding at ultrasound 
of such dilatation is not to be construed as definitive 
evidence of ureterolithiasis. Since the brim of the true 
pelvis and the ureterovesical junction are two sites of 
obstruction common to both calculus and pressure 


‘from the gravid uterus, distinction is currently not 


possible by ultrasound arid may pose significant prob- 
lems at intravenous urography as well. The urgtero- 
pelvic junction raises a different set of problems. 

The third common site for calculus obstruction is at 
the ureteropelvic junction. This will produce sig- 
nificant pelvicaliectasis without hydroureter. Ín our 
series, when severe pelvicaliectasis was identified, care- 
ful search frequently delineated a concomitant hy- 
droureter as expected. If exhaustive search for the ure- 
ter shows no evidence of ureteral dilatation in the face 
of moderate to severe pelvicaliectasis, suspicion then 
falls upon the ureteropelvic junction. To be sure, a 
relative ureteropelvic junction stenosis, congenital in 
origin, may simulate such a situation and must be taken 
into account; however, this form of obstruction is fre- 
quently high grade and with its long-standing nature 
produces changes which far exceed those we encoun- 
tered in pregnancy. 

Another class of patients in whom ultrasound can 
play a significant role is that group of women known to 
have pre-existing renal disease or a*history of previous 
calculi. It would seem of great advantage to examine 
these patients by ultrasound early in pregnancy (or 
even before conception if pregnancy is planned) to es- 


‘tablish a baseline for each individual. Serial examina- 


tions coupled with obstetric ultrasound and blood 
chemistry evaluations will then provide both anatomic 
and physiologic monitoring of these higher risk pa- 
tients through gestation. An investigation is currently 
being undertaken in our laboratory to determine the 
course of dilatation in a given individual by sequential 

examination throughout and after pregnancy. This " 
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should provide further baseline "normal" standards ` 
with which this latter group ‘of patients mim be 


compar ed. 
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Redistribution of cardiac output and oxygen delivery 


in the hypoxemic fetal lamb 


ROGER E. SHELDON 
LOUIS L. H. PEETERS 
M. DOUGLAS JONES, Jr. 
EDGAR L. MAKOWSKI 
GIACOMO MESCHIA 


Denver, Colorado 


In hypoxia, fetal cardiac output and the product arterial O; content x blood flow to the fetal heart 
and central nervous system (CNS) tend to remain constant: As a corisequence the percentage of 
cardiac output directed to the heart and CNS increases hyperbolically in inverse relation to the 
oxygen content of the fetal ascending aorta, [O;]a,. The fetal lamb maintains [O;]as approximately 
0.45 mM (0.45 + 0.02 SEM) higher than the ©, content in the abdominal aorta, [O.]ab, over a wide 
range of oxygenation. When [Ó;]as decreases below the 2 mM level, the [O;]as — [O,]ab difference 
(AO,) decreases also. A mathematical model of the fetal circulation shows that AO, is a function of 
the ratio oxygen consumption of fetal upper body/abdominal aorta blood flow (Vu/F4). The behavior 


of AO, in hypoxia can be explained by assuming that the Vy/Fa ratio is maintained in moderate 


hypoxia and decreases in severe hypoxia. (AM. J. OBSTET. GYNECOL. 135:1071, 1979.) 


s 


IN Hypoxia there is a redistribution of fetal car- 
diac output which favors the perfusion of heart and 
brain. * * The general consensus is that this redis- 
tribution and the preferential routing of oxygenated 
blood to the upper body via the foramen ovale‘ are the 
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two mechanisms which place fetal heart and brain in a 


. privileged position with respect to the arterial supply of 


oxygen. However, quantitative questions concerhing 
the effectiveness and limitations of these mechanisms 
remain to be answered. The cardiac output redistribu- 
tion which has been observed experimentally has not 
been compared with the theoretic requirement of pre- 
venting a decréase in the supply of oxygen to heart and 
brain. Therefore, it is not clear whether the fetal circu- 
latory response to hypoxia is an effective defense pro- 
cess and at what level of oxygenation it may become 
inadequate. The difference of oxygen content between 
the blood that perfuses the upper and lower body has 


‘not been measured in chronic animal preparations or 


related to oxygen availability. 

In the present investigation we have measured the 
arterial oxygen content above and below the ductus 
arteriosus at various levels of oxygenation. These mea- 
surements and concomitant determinations of fetal 
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Fig. 1. Relationship between simultaneously drawn oxygen 


contents above and below the ductus arteriosus. 


Table I. Differences of O, content across 
the aortic isthmus 









Range of Difference 
arterial Oz, across 
ascending aorta isthmus 





(mM) _ (mM) SEM 





<2 0.33% 018 3 0,04 


2 to 3 0.48 0.17 18 0.04 
3104 0.42 0.19 27 0.04 
: 40h 0.46 0.20 22 0.04 
25 0.42 0.22 7 0.08 

22 0:45 0.19 74 0.02 . 





*Significantly different (p « 0.005) from observations in 
the =2 mM O, range. 


organ blood flows!? allow us to describe quantitatively 
the interdependence of oxygen content in the fetal ar- 
teries and the distribution of fetal cardiac output. 


Materials and methods 


This study utilized nine chronic fetal lamb prepara- 
tions ‘equipped with catheters for the withdrawal of 
blood from the ascending and abdominal aorta, re- 
spectively. Seven of these had an additional catheter 
positioned in the right ventricle. The surgical proce- 
dure and postoperative care are described in the pre- 
ceding repor:.? From the third to the tenth day after 
surgery blood samples were withdrawn simultaneously 
from each catheter while the mother was breathing air 
or gas mixtures of known composition. Forty-seven sets 
of samples were drawn from the right veritricle and the 
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ascending and abdominal aorta. An additional 50 
paired samples from these and other similarly pre- 
pared animals were drawn from the ascending and ab- 
dominal aorta only. This part of the experiment had 
two goals: (1) to use measurements of O; content in the 
right ventricle and the asceriding and abdominal aorta 
in order to estimate the proportion in which the blood 
flowing through the ductus arteriosus contributes to 
the descending aortic blood flow, and (2) to measure 
the difference in O, content above and below the duc- 
tus arteriosus at different levels of oxygenation. In the 
seven fetuses with a right ventricular catheter, 21 mea- 
surements of blood flow to all regions of the body were 
made by the microsphere technique, In two additional 
fetuses, all regional flows were measured with the ex- 
ception of lung flow, for a total of six observations. 
For the purpose of this paper, each regional blood 
flow will be expressed as flow per kilogram of fetal 


l body weight. Expressed in this fashion, the sum total of 


all regional flows is equal to cardiac output per kilo- 
gram of fetus. The cardiac outputs of the two fetuses in 
which lung flows were not measured were calculated by . . 
estimating the lung flow from our lung flow versus [O5] 
relationship graph." This estimate did not introduce 
an appreciable error because at the level of oxygena- 
tion in these fetuses, lung flow is less than 10% of car- 
diac output. ` 


Results 


The difference of Oz content across the aortic isth- 
mus. The results of 99 paired measurements of O; con- 
tent above and below the aortic isthmus (that portion of 
the aorta between the brachiocephalic arteries and the 
ductus arteriosus) are presented in Fig. 1 and Table I. 
It can be seen that the O, content difference across the 
isthmus (AO,) is approximately constant in the oxygen 
content range from 5 to 2 mM, and equal to 0.45 + 
0.02 (SEM). Below 2 mM the AO, tends to decrease. 

Contribution of ductus arteriosus flow (Fp) to ab- 
dominal aortic flow (F,). The quantity of O; carried by 
the ductus arteriosus ((O;]; Fp) mixes with the quantity 
of O; flowing through the aortic isthmus ([Oz],, F5), to 
form the quantity of O; carried by the abdominal aorta 
(LOx]as Fa): 


[Os]; Fo + [Og] Fi = [OslanFa (D 


therefore ; 
Fo a [Oa [Oxlao (2) 
Fa [Os]as — [Oz]a 


The 47 measurements of [Oj]4, [Oz]a, and [Oz]; were 
used to calculate Fp/F, ratios. The calculated ratios did 
not show a statistically significant trend to change with 


: [Oz] for values of [O;] in the ascending aorta below 4 


. 
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Fig. 2. Distribution of cardiac output of nine fetal sheep under different oxygen conditions. Blood 
gases and oxygen contents are shown for each measurement. Symbol for each-animal is at right. 


mM. Above 4 mM there was a suggestion that.the ratio 


may decrease, but the number of observations was in-. >. 


adequate to confirm this suggestion. The mean Fy F4: 
ratio in the 1 to 4 mM [O,] range was 0.66 2::0.07 
(SEM). l : f 
-The simultaneous sampling of microspheres from 
the right ventricle and ascending and abdominal aorta 
provided another means by which Fp/F, ratio could*be 
estimated. According to the 21 sets of microsphere data 
the Fp/F, ratio in the 1 to 4 mM [O,] range was 
0.74 + 0.10 (SEM). In this range of oxygenation the 
mean F, was 307 ml : min"! : kg^! and was not corre- 
lated to [O;]. It should be emphasized that blood sam- 


pling from the right ventricle provides only an approx-- . - 


imate estimate of O, and microsphere contént in the 
ductus arteriosus because mixing of inferior and su- 
perior vena caval Hows in the right ventricle may be 
` incomplete. Our main purpose in measuring the Fp/F, 


ratio was to provide an estimate by which the VulFa 
ratio of equation 7 (see infra) could be calculated. As 
shown in the Appendix, the Vy/F, ratio is not critically 
dependent on accurate knowledge of the Fp/F, ratio. 

Distribution of fetal cardiac output. The cardiac 
outputs in the nine fetal lambs are presented in Fig. 2. 
Statistical analysis of the relationship between fetal 
cardiac output and [O;] did not reveal afty significant 
association between the two variables. Cardiac output 


'increased with hypoxia in five of the nine fetuses, but 


the trend was not statistically sigtificant. 

In Fig. 2, each cardiac output is subdivided into four 
‘main sections: (1) placental flow, (2) lung flow, (3) flow 
to CNS and heart, and (4) flow to the remainder of the 


‘ body. These sections correspond closely to the four 


groups of tissues that respond differently to [O;] vari- 
ability. The most consistent change of cardiac output 
‘distribution was the reciprocal relationship between O; 
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Fig. 3. Relationship between oxygen content in the preductal arteries and the percentage of cardiac 
output directed to the heart and central nervous system. The line drawn through the experimental 
points is based on the assumption of constant fetal cardiac output (460 ml - min“! - kg™!) and oxygen 


delivery to brain and heart (120 wmoles * min^! - 


cóntent in the ascending aorta and the percentage of 
cardiac output directed to heart and CNS (Fig. 3). This 
increase and the lack of a significant association be- 
tween cardiac output and [O.] suggests that there 
should be a reciprocal relationship between blood flow 
to the heart and CNS and blood flow to other parts of 
the body. In agreement with this suggestion, there was 
a significant negative correlation between blood flow to 
the CNS and heart and blood flow to the rest of the 
fetal body, placenta excluded (Fig. 4). However, the 
scatter of points in Fig. 4 shows that in any one case 
there was no precise balance between increase of flow 
to the heart and CNS and decrease of flow to other 
regions. 

Distribution of the arterial supply of oxygen. The 
distribution of arterial oxygen supply to the fetal body 
was calculated from the data on regional flows and the 
O; content in the blood samples drawn from the right 
ventricle, the ascending aorta, and the abdominal 
aorta. The results of this calculation, expressed as mi- 
cromoles of oxygen per minute per kilogram of fetal 
weight, are shown in Fig. 5. It is apparent that the 


. 


kg"). Symbols as in Fig. 2. 


oxygen flow to the heart and CNS tends to remain 
constant at approximately 120: j4moles per minute per 
kilogram (mean122 + 23 SD) despite a variation of ar- 
terial Po, from 30 to 12 torr. By contrast, the oxygen 
flow to the remainder of the upper body and the lower 
body decreases steadily as Pos decreases. The oxygen 
supply.to the lungs decreases very rapidly as the Po; in 
the pulmonary artery decreases from 30 to 20 torr. 


Comment 


In studies of the effects of hypoxia on the distribu- 
tion of cardiac output in both adult! and fetal animals, 
arterial Po, has been used to define the severity of the 
hypoxic condition. However, the magnitude of the cir- 
culatory adjustment which is required by a certain level 
of oxygenation can be understood more clearly by 


focusing attention on arterial O, content. 


Whenever arterial O; content decreases, the oxygen 


` supply to every organ of the body tends to decrease 


also. Guyton and associates? have emphasized the con- 


cept that the circulatory system can compensate for this, 


effect of hypoxia by increasing cardiac output. An op- 
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Fig. 4. Inverse relationship between blood flow to the central nervous system and brain and blood 
flow to the remainder of the fetal body (excluding placenta). Symbols as in Fig. 2. 


timal compensation would require that the product of 
blood flow times arterial O; content be kept virtually 
constant in each region of the body. 

Although an increase of cardiac output concomitant 
with hypoxia has been described in adult animals and 
under certain experimental conditions," 8 this increase 
has not been a consistent finding and its magnitude has 


been less than that required to hold constant the Og - 


supply to the entire system. There is general agree- 
ment that an increase of cardiac output does not play a 
significant role in the response of the ovine fetus to 
hypoxia, probably because normal fetal cardiac output 
‘is already at a relatively high level. During hypoxia, the 
fetus attempts to preserve the arterial supply of Oz to 
three regions of the body only, namely heart, CNS, and 
adrenals. Of these, the adrenal requirement is small 
and can be neglected. According to the data presented 
in Fig. 5, the heart and CNS require the input of ~ 120 
1moles of Oz per minute per kilogram of fetus. When 
the [O;] in the ascending aorta is 4 mM, this require- 
ment is satisfied by delivering to the heart and CNS 30 
ml of blood per minute per. kilogram of body weight, 
which is only ~7% of cardiac output. However, as the 
arterial O; content decreases, the blood flow necessary 
to maintain the supply of Ox to the heart and CNS 
increases hyperbolically and becomes a large fraction 
of cardiac output, as demonstrated in Fig. 3. The curve 
in Fig. 3 is the graphic expression of the following 
equation: 


flow to heart + CNS _ 0.26 (3) 
cardiac output —— [Os]a 





* where [Os] is the Og content in the ascending aorta. 


r . 


The derivation of this equation was based on two 
simplifying assumptions: (1) that the supply of O; to 
the heart and brain remains constant at 120 p. moles : 
min`! kg7!, and (2) that the fetal cardiac output is also 
constant and equal to 460 ml : min^! + kg^!, which is 
the average of all the cardiac outputs measured in this 
study. From the first assumption: 


[Os] X (flow to heart + flow to CNS) = 120 (4) 
and the second assumption: 
cardiac output = 460 .o 
it follows that: 


flow to heart + CNS 
cardiac output 


= 120 _ 0.26 (6) 
460 [Os] as [O] as 





The scatter of points around the curve drawn actord- 
ing to equation (3) is due primarily to the fact that, as 
[Ozlas decreases, the extra blood flow required by the 
heart and CNS is not exactly. compensated for by a 
decrease in the blood flow to other regions of the body 
(Fig. 4). In fact, during moderate hypoxia, the blood 
flow to parts of the fetus such as the carcass and kid- 
neys may also increase to some extent.” Nevertheless, 
the experimental points agree with the concept that the 
circulatory response of the fetus to hypoxia is centered 
on the requirement of maintaining a constant flow of 
O» to the heart and CNS without any marked increase 
of cardiac output. The curve in Fig. 3 is extrapolated to 
an O, content of 0.5 mM in order to demonstrate the 
limits within which the redistribution of cardiac output 
is an effective mechanism of defense’ against hypoxia. 


As the O; content decreases from 2 to 1 mM, we have > 
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Fig. 5. Oxygen flow to sections of the fetal body as a function 
of Po, in the supplying artery. Symbols as in Fig. 2. 


shown that the fetus is still capable of producing the 
redistribution of cardiac output which is required to 
supply O; to the heart and CNS. However, metabolic 
acidosis begins to develop in this region of hypoxia," 
indicating that the supply of oxygen to the rest of the 
body becomes inadequate. 


A further reduction from 1 to 0.5 mM [O;]4 would 


require an increase in the fraction of cardiac output 
directed to the heart and CNS from ~25 to ~50%. It 
seems likely that a compensation of such magnitude 
cannot take place in the fetal lamb and that the car- 
diovascular system may begin to fail in delivering ade- 
quate amounts of O; to at least some parts-of the ner- 
vous system. 

According to the above considerations, the oxygen 
content of the blood in the ascending aorta is a key 
variable in determining the magnitude and effective- 
ness of the fetal circulatory adjustment to hypoxia. 
Thus it seemed important to obtain an understanding 
of the factors that regulate this variable. A decrease of 
Po, in the uterine circulation causes a decrease of the 
Po; and oxygen content in the umbilical vein and fetal 
abdominal aorta by mechanisms which have been dis- 
cussed extensively in the literature.” Although it is 
fairly obvious that such a decrease must also cause a 
decrease in the Po; and O; content of the fetal ascend- 


ing aorta, it is not immediately apparent why the dif- 
ference of O; content across the aortic isthmus (AO,) 
should remain virtually constant over a wide range of 
arterial O; contents and then decline in severe hypoxia, 
as demonstrated in the present study (Table I). Accord- 
ing to the analysis presented in the Appendix of this 
paper, AO, is analogous to the arterial-venous differ- 
ence of O; across an organ. Like such difference, its 
magnitude depends on O; consumption and blood flow 
rates, although in a more complex manner. The AO; is 
related to the O; consumption rate of the upper body 
(Vu) and the lungs (Vi), by the equation: 


ie) 
pas Fy WES Fa/- 


Fp Fro 


AQ, = 





(7) 


where f, F4, Fp, and Fro are the blood flows through the 
lungs, abdominal aorta, ductus arteriosus, and fora- 
men ovale, respectively. The derivation of equation (7) 
is based on the simplifying assumptions that there is 
negligible fow of blood from superior to inferior vena 
cava, that the flows through the abdominal aorta and 
inferior vena cava are equal, and that there is no pref- 
erential streaming of oxygenated blood from ductus 
venosus to left ventricle. Because of the first two as- 
sumptions, Fro cannot be greater than F4. According to 
Table I, the average normal value of AO, in the fetal 
lamb is approximately 0.45 mM. By means of this ratic 
and the measured or estimated values of f, FA, Fp, Fro. 
and V,, it is possible to calculate that the normal value 


‘of Vy/F4 is approximately 0.53 mM (see Appendix). 


/ 


Although some flow through the ductus arteriosus is 
needed in order to create the Os content difference 
across the àortic isthmus (AO; = O if Fp = 0), such a 
difference is relatively insensitive to variations in either 
foramen or ductus flow as long as cardiac output does 
not change. The magnitude of AO; is determined 
primarily by Vy/F4 which is the upper body oxygen 
consumption/abdominal aorta flow ratio. Note that F4 
represents also the blood flow through the inferior 
vena cava, which in fetal life carries O, toward the 
upper body. Thus Vy/F, represents a ratio of Oz con- 
sumed by a region of the fetal organism over the 
amount of blood that carries O, to that region across a 
segment of the fetal vascular tree. The actual value of 
AO» (0.45) is slightly less than this ratio (0.53) because 
of the flow of deoxygenated blood from the lungs into 
the left ventricle. Within the arterial oxygen content 
range of 5 to 2 mM, the ÀO; remains virtually constant, 


indicating that the oxygen consumption rate of the 


upper body does not change markedly. Below the 2 
mM oxygen level, fetal metabolic acidosis begins to de- 
velop'? and the AO, begins to decrease, indicating that, 
upper body oxygen consumption begins to decrease 
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also. The product of the average Vu/Fa ratio (C.53) ` 


times the average F4 (307) gives 163 wzmoles of Oz per 
minute per kilogram of body weight as the estimate of 
fetal upper body O; consumption. This is a crude esti- 


mate because of the errors involved in measuring the’ 


small oxygen difference across the aortic isthmus and 
of the assumptions used in calculating VyT/F,. 
Nevertheless, its order of magnitude is probably cor- 
rect, for it is approximately half the Os consumpticn of 
the whole fetus. 

The difference of oxygen content across the aortic 
isthmus has been considered too small to be of any 
physiologic importance. However, in severe hypoxia 
the blood flow required by the heart and brain rises 
rapidly in response to small decrements of O, content 
in the ascending aorta. According to the data in F g. 3, 


m 
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the fraction of cardiac output required by the heart 
and CNS is 19% at [Q.] = 1.3 mM and 26% at 
[O] = 1.0 mM. Thus, 
across the aortic isthmus at this level of hypoxia may 
have some survival value. 

The defense of oxygen flow to vital organs in the 
hypoxemic ovine fetus is greatly simplified by the fact 
that the brain of the fetal lamb is a relatively small 
organ (~50 gm). A different situation prevails in the 
human fetus, whose brain is six to seven times heavier 
than the brain of a lamb of equal body weight. At equal 
levels of arerial O, content, this cerebral mass is likely 
10 require a greater fraction of cardiac output. There- 
fore, the arterial oxygen content at which the supply of 
oxygen to the fetal brain becomes inadequate may be 


considerably higher in man than in sheep. 
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[Ozh = Oz content, combined venous return from 
superior vena cava and heart 
= Os content, inferior vena cava 


[Oz]. 
As explained in the text: 
[Ozas z [Oslas = Fp/Fa ([Os]. = [O) (1A) 


The quantity of O; flowing through the right ventri- 
cle is the sum of the O; carried by the venous return of 
the upper body plus the O; carried to the right ventri- . 
cle via the inferior vena cava. Therefore: 

[Oz]: Fav = [Oz]; Fu + [Oz] (Fav — Fu) (2A) 
and also 


[Oz]; Fav = [Oz], Fu + [Oc]. (Fa — Fro) (3A) 


Equations 2A and 3A assume: that virtually all of the 
venous return through the superior vena cava enters 


the right ventricle; that F4 = Five (this assumption , 


neglects the flow through the azygos and the contribu- 


Ld 


the existence of 0.3 mM AO, . 


I 


a Sheldon et al. 


tion to lower body flow of branches from the internal, 


mammary artery!) and that the O; content in the in- 

ferior vena cava is well mixed prior to entering the 

heart. 

According to the Fick principle: 

: [Oz] = [Ozlas = Vul Fu (4A) 

and | 
[Oz]. = [Oz]as + Vur/Fa . (5A) 

Combination of equations 1A, 2A, 4A, and 5A, with the 

elimination of [O;];, [Os]. and [Os]. yields: 


{Oclas = [OJab a 


1 . Fav ~ Fy) V 
Ves (Fn z^ x) (6A) 





Fa F, 
TES (Fnv RT Fy) 


Substitution of (Fry — Fy) with (Fa -— Fro) in equation 
6A, yields: 3 


[Oclas Ez [Oslas = 
1 





FE, Fev 
TER — (F, — Fo) 
Since 
Vu, — Vo = V, (8A) 
Erratum 


(Ve- Vn + Eu) OA) 
A | 
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and 
Fry = Fo +f (9A} 
it follows that: 


AQ; xx [Ozlas — [Os]ao = 


p pid) 
1+ fF, F4 b Fro Fy 


. (10A) 
Fp Fro i 


The VyFa ratio of equation 10A can be estimated ori 
the basis of the data provided in this paper and the 
information that V, is approximately 16 moles - 
min^! - kg 1.* Assume: AO, = 0.45, cardiac output = 
460, f = 20, Fa = 300 and F)/F, = 0.7. In this case 


‘both Fp and Fro = 210 and the estimated ratio is 


0.53. Uncertainties concerning the normal values of 
the Fp/F, ratio do not markedly influence the esti- 
mated value of Vy/F4. If we assume Fp/F, to vary be- 
tween 0.9 and 0.5, the calculated value of Vy/F, varies 
between 0.57 and 0.52. ` 


In the article, "Benign cystic teratoma of the uterus," by Eva Martin, John Scholes, 
M.D., Ralph M. Richart; M.D., and: Cecilia M. Fenoglio, M.D., in the October 1, 1979, 
issue of the JouRNAL, on page 430, the legend to Fig. 1 should have been: "Fig. 1. Cystic 
center of the BCT lined by squamous epithelium, with sebaceous glands in some areas 
(inset 4). Fat was also a conspicuous component (f). At the upper part of the illustration, 
the cyst is lined by respiratory epithelium, seen at higher magnification in inset B." 
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Acceleration of pulmonary surfactant maturation . 


in stressed pregnancies: A study of neonatal 
lung effluent 


MICHAEL OBLADEN 
T. ALLEN MERRITT 
LOUIS GLUCK 
La Jolla, California 


To determine the maturation of pulmonary surfactant at birth, phospholipid patterns in tracheal or 
pharyngeal aspirates of 54 newborn infants were analyzed by two-dimensional thin-layer 
chromatography. The compositions of phospholipids and their surface tension-lowering abilities . 
were assessed after gestations with various complications. Preterm infants with respiratory distress 
syndrome (RDS) lacked phosphatidylglycerol and had lower lecithin/sphingomyelin ratios than 
infants without RDS. An acceleration of both phosphatidylcholine (lecithin) and phosphatidylglycerol 
concentrations was observed in 21 preterm infants born after prolonged rupture of the membranes 
and treatment with isoxuprine. In these infants, the phospholipid pattern of lung effluent was similar 


N 


to that of term infants even at gestational ages <30 weeks. Biochemical lung maturation was 
delayed in anencephalic infants, infants of diabetic mothers, and one infant of a mother with s 
hypothyroidism. (Am. J. OBSTET. GYNECOL. 135:1079, 1979.) 


RESPIRATORY DISTRESS SYNDROME (RDS) in pre- 
term infants with functional immaturity of the lungs is 
thought to be associated mainly with inadequate alveo- 
lar surfactant,' the surface tension—lowering abilities of 
which are related to its phospholipid composition. The 
surfactant phospholipids in normal pregnancy appear 
to be synthesized in insufficient quantity to maintain 
alveolar stability prior to a gestational age of about 35 
weeks.” ? After 35 weeks there is an increase in amni- 
otic fluid of the major phospholipid, lecithin; followed 
normally by appearance of the second major surfac- 
tant phospholipid, phosphatidylglycerol (PG), after 36 
weeks’ gestation.’ It was shown by Hallman and associ- 
ates? that RDS in the preterm infant is associated not 
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only with insufficient lecithin (phosphatidylcholine) but 
also with absence of PG. 

However, many preterm infants do not have RDS 
even when born before 35 weeks of gestation. Acceler- 


ation of pulmonary maturation in certain stressed 


pregnancies has been reported, such as with prolonged 
rupture of the membranes, severe toxemia or hy- 
pertensive syndrome, maternal heroin addiction, con- 
ditions associated with placental infarction and abrup- 
tio placentae, and isoxuprine treatment for premature 
labor.’~?* Bustos and associates?’ found PG in amniotic 
fluid of preterm fetuses prior to 35 weeks’ gestation 
and as early as 28 to 29 weeks in gestations complicated 
by the above conditions. At the other extreme is the 
occurrence of RDS in infants of 37 or 39 weeks’ gesta- 
tion where maturation of the fetal lung.seems delayed.® 

In order to understand further the mechanisms of 
acceleration and delay of pulmonary maturation, the 
composition of surfactant phospholipids and their sur- 


. face tension-lowering characteristics in the tracheal 


aspirates of 54 newborn infants both with and with- 
out RDS were correlated with the courses of the 
pregnancies. 


Patients investigated 


Tracheal or pharyngeal aspirates were collected 
from 54 newborn infants during the first 12 hours of 
* 
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.. Fig. 1. Three typical chromatograms of neonatal lung effluent. A: Term infant without RDS. Note 

: high L/S ratio and presence of PG. B: Preterm infant with RDS. The infant weighed 2,355 grams and 
was delivered at 35 weeks’ gestation, Ventilation with 70% oxygen was given. Note absence of PG and 

low L/S ratio. C: Accelerated surfactant maturation (Case 87). The infant weighed 1,120 grams and 

was delivered at 28 weeks' gestation following 4 weeks of vaginal bleeding, contractions, and treat- 

ment with isoxsuprine. There was no RDS. The phospholipid pattern was similar to that of a term 


infant. 


Table I. Newborn infants investigated 
























‘Mean 
gestational Mean 
g . age + SD weight + SD 
Group (wk.) (grams) 


A 40.6 + 1.3 3,490 + 475 — 13 

B. 31.6x3.5 1,596 + 636 + 12 

C 31.8 €: 2.98 1,518 + 468 ~ 21 

D à 38.6 3,363 + 5 

E(anencephalic 36,39,42 2,288 ++- 3 
infants) 

Total 54 








birth. Table I shows the categories of infants according 
to gestational ages birth weight, and presence of RDS. 
Preterm infants with and without RDS (groups B and 
C) were comparable in birth weights and gestational 
ages.!e 

Prolonged rupture of the membranes (PROM) was 
defined as rupture longer than 24 hours before deliv- 
ery. Rupture of the membranes by history was con- 
firmed by direct examination and by pH reaction with 
Nitrazine paper. The clinical diagnosis of RDS in- 
cluded tachypnea, retractions, expiratory grunting, in- 
ability to maintain adequate oxygenation in room air, 
: pnd x-ray findings compatible with the diagnosis of 
RBS. Eleven of 12 infants with RDS (group B) required 


mechanical ventilation; nine lived. Infant gestational 
ages were assessed according to Amiel-Tison.”® 
Phospholipid: profiles and surface tension-lowering 
characteristics of the lipids extracted from the aspirates 
were correlated with each infant's gestational age, oc- 
currence of RDS, duration of rupture of membranes 


‘prior to birth, and abnormalities of pregnancy and 


their management. 


Methods 


Tracheal aspirates from babies having mechanical 
ventilation were collected by indicated suctioning of the 
endotracheal tube during the first 12 hours of life, with 
instillation of 2 ml of 0.9% saline. Aspirates were suc- 
tioned from the posterior oropharynx in infants not 
intubated. Samples contaminated with blood or meco- 
nium were discarded. Aspirates were immediately fro- 
zen at 20? C. : 

Samples were brought to an equal volume with 0.9% 
saline and centrifuged at 4,000 rpm for 5 minutes to 
remove cellular elements. Extraction of lipids was done 
according to Folch and associates?, the chloroform 
layer was removed and dried in a rotary evaporator, 
and the'extract was precipitated in cold acetone. 

Phospholipids were separated by two-dimensional 
thin-layer chromatography (TLC) with a ‘modification 
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Fig. 2. Typical jürface: tensión/area diagrams 95 tracheal pHospaeupidyt in term and unsiressed pre- 


term infants with RDS. 


Table II. Phospholipid Sonona of neonatal lung effluent ün percent Shoho us) in the four groups of 
newborn infants investigated * 







17x09 49223 
Statistical NS NS 
difference : ; 
from group C ear 
B 35 + 302.1 
Statistical «0.05  . <0.01 
difference 
from Group C ; 
C 85 | — 16-10 59:87 





Samples were taken within 12 hours after birth. 
*Mean and SD. 


of the method of Gray*!, and Body and Gray.” From 
160 to 150 ug of extract was chromatographed on 
Pyrex plates coated with Silica Gel H containing 5% 
aqueous ammonium sulfate. The first dimension was 


developed in chloroform : methanol : glacial acetic acid: 


water (65:25:8:4, v:v); the second dimension, in tet- 


rahydrofuran: methylal: methanol:2M aqueous am- . 


monium hydroxide (10:7:2: 1, v:v). This system sepa- 
rates lysophosphatidylcholine (LPC), sphingomyelin 
(S), phosphatidylcholine (PC), phosphatidylserine (PS), 
phosphatidic acid (PA), phosphatidylinositol (PI) 


phosphatidylethanolamine (PE), PG, and obispos 


phatidic acid (LBPA).** 


The phospholipids were visualized after developing : 


by charring at 280° C and measured (including lec- 
ithin/sphingomyelin [L/S] ratios) using reflectance 
densitometry. The phosphorus. content of phos- 


.pholipid spots was analyzed according to Bartlett? 


The dynamic surface tension of the extracted surfac- 
tant was measured on a'modified, Wilhelmy balance at 
37° C, with about 50 nmole of phospholipid applied to 
a surface area of 65 sq cm compressed to 13 sq cm with 
a cycling tirne of 1-minute.***8 i f 





64.0 + 7.9 


646 411.7 5522.6 


Phospholipids* 





6.0426 3442.5 9343.9 3542.2 92+ 4.0 
NS NS <0.1 NS - «0.001 . 





14.7 + 10.6 52.1: 15.2 105459 3:4 +25 128448 3.8 L5 01402 
^ «0.05 


«0.05 «0.1 NS NS «0.001 


16x24 12.1436 32+16 44 € 42 


Results. m i Y . 
Three typical chromatograms of tracheal phos- 
pholipids from newborn infants are reproduced in 
Fig. 1. ; 
The infants with RDS had little L or PI and total 


. , absence of PG. The preterm infant with accelerated 
` maturation and no RDS, born after 3 weeks of treat- 


ment with isoxuprine for premature contractions, had 
a phospholipid pattern similar to that of the termin- . 
fant without RDS. . : i 

The mean phospholipid compositions of the groups 
are shown in Table II. The eight phosphólipids evalu- 
ated are expressed as the percents of total phos- 


. pholipid phosphorus. LBPA was found only in infants 
‘with high levels of PG. PDME was not detected in any 


neonatal tracheal effluent.3% 49 
Table III illustrates densitometric L/S ratios within 
12 hours of birth compared to the mean duration of 


. PROM. Dod 


There were no differences in L/S ratios between 
term and preterm groups without RDS, whereas both 
term and preterm infants with RDS had much lowe, a 


L/S ratios (p < 0. 00 De Preterm infants without RD 


IK — Obladen, Merritt, and Gluck 


100 


L/S 2,21 
PIV PS 2,33 
PG 7% 
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Fig. 3. Surface-tension/area diagrams of phospholipids in 
-lung effluent in accelerated maturation (top) and in preterm 
infant with RDS (bottom). 


Table III. L/S ratios and percent PG with duration of 
rupture of membranes (ROM) in newborn infants , 
with and without RDS 

ROM* 


ug 


A (38 wk. GA; n=13) - 5342.1 92440 4.0 +-7.7 

Statistical difference NS 0.001 ^ 0.05 
from Group C 

B(35wk.GA;n= 12) + 


Group 


16+0.5 0.1+0.2 83+ 14.6 


Statistical difference 0.001 0.001 0.1 
from Group C 

C(35wk.GA;n-21 ~ 48-2. 44+4.2 38.6 + 51.4 

D (38 wk. GA;n=5) + 1.4 1.9 $ 1.8 


GA: Gestational age. 
2Mean and SD. 


had a considerably higher incidence and longer dura- 
tion of PROM than both preterm infants with RDS and 
term infants without RDS. Table IV describes in detail 
the 21 preterm infants with accelerated surfactant 
function and no DS. 

Seventeen of 21 of these infants had PG in the lung 
effluents, suggesting acceleration of surfactant mat- 
uration. Only three of these infants were products of 
normal pregnancy. In each of the rest there was some 
form of chronic stress before birth: PROM in nine 


cases, premature labor treated with alcohol or isoxu-' 
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. Table IV. Clinical findings and lung effluent - 


phospholipids in preterm infants with accelerated 
surfactant maturation (first day of life) 


IN 


| [ea us| ror Maternal abnormalities 
(grams) | GA | LIS | PG (%P) before birth 
14 1814 PROM 95 hr. 
27 1,240 2 E — — 
35 970 27 1.9 — Urinary infection, nitro- 
furantoin treated 
41 1,500 32 3.5 — Hepatitis during last weeks T dit 
weeks of gestation X 
42 990: 28 32 2.2 PROM 160 hours 
48 2,100 35 7.5 89 © — 
49 2,300 35 5.0 3.0 PROM 13 hours 
54 1,590 34 73 1.8 Mother heroin addict +  * 
i hepatitis 
57 1,000 29 6.5 2.6 PROM 121 hours 
66 1,640 33 2.6 5.0 1 week of isoxsuprine. 
68 1,880 32 7.5 5.9 ; ; 
60 2140 32 33 78 PROM 4 days (twins) 
70 992 27 47 6.9 Retroplacental bleeding ` 
76 600 26 7.0 —  5days of alcohol therapy, 
; chorioamnionitis 
79 1270 31 3.6 4.5 PROM 74 hours 
82 1,080. 34 47 5.6 24 hours of vaginal 
83 1,696 34 9.5. 6.4 bleeding (twins) 
.84 2,200 35 4.6 18.6 — 
87 1,130 28 62 2.8 3 weeks of isoxsuprine 
104 1,0660 32 3.0 2.6 . PROM 98 hours 
105 1,494 31 22 4.0 PROM 32 hours 





prine in three cases, chronic vaginal bleeding in three 
cases, and hepatitis in two cases, one associated with 
maternal heroin addiction. Two of the nine infants 
with PROM had septicemia from birth, both with 
E. coli. 

An example of hysteresis of the extracted phos- 
pholipids on the surface balance in each group is dem- 
onstrated in Fig. 2, which shows that the phospholipid 
mixtures studied which did not contain PG failed to 
lower surface tension below 12 to 15 dynes/cm at full 
compression of the balance. 

Fig. 3 demonstrates this difference in hysteresis in 
two other infants: Tracheal secretions from a 900 gram 
infant born at 29 weeks’ gestation had mature surface 
tension—lowering ability and a normal phospholipid 
composition; while phospholipids from an infant with 


- RDS born at 36 weeks’ gestation had inadequate sur- 


face tension—lowering ability and a phospholipid pat- 


_ tern with absent PG, low PI, and a low L/S ratio. 


Two anencephalic infants with respiratory failure, 
who lived 1 and 9 hours, respectively, had no PG in the 
tracheal aspirates. T'he adrenal glands had weights of 
0.6 and 0.2 grams and hypoplastic fetal zones. In a 
third anencephalic infant who survived for 2’ days, PG 
accounted for 7% of the phosphorus. L/S ratios and PI 
were normal in the aspirates of all three infants. 

The L/S ratios and PI in the tracheal secretions from 
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Table V. Clinical findings and lung effluent phospholipids in 5 term infants with RDS and delayed surfactant 


maturation (first day of life) 


Weight (grams) pon PG (96P) Abnormalities before birth 


59 3,700 

103 3,084 Be i 
85 3,400 39 0.9 
78 3,230 40 L9 
51 2,500 38 = X5 


Maternal diabetes Class C 
Maternal diabetes Class B, cesarean section 


3.2 Maternal postsurgical hypothyroidism, 
treated with 2 gm thyroid per day 
2.0 _ Infant heterozygous (MZ) for alpha-l anti- 


trypsin deficiency 
2.1 mn 





five term infants with severe respiratory distress requir- ` 


ing mechanical ventilation did not differ from the im- 
mature pattern seen in preterm infants with RDS. 
However, PG was present in the phospholipids of four 
of them, amounts than those 
found in healthy term neonates. Table V summarizes 
the clinical data of these infants. Group B beta- 
hemolytic streptococcal sepsis could not be docu- 
mented in any infant; furthermore, in two infants se- 
vere retained lung fluid could not be excluded. The 
latter findings correspond with the reports of Hallman 
and associates??? who found diminished (« 196) PG in 
infants with retained lung fluid. 

In these infants maturation of surfactant was de- 
layed. Two were infants of diabetic mothers; one, of a 
mother with hypothyroidism. A fourth infant was 
diagnosed to be heterozygous for alpha-l antitrypsin 
deficiency. The fifth term infant was small for gesta- 
tional age withóut known abnormalities. 


but in much smaller 


Comment 


Tracheal or oropharyngeal aspirates are similar to 


alveolar surfactant.‘ ** In the neonate, phospholipids - 


from aspirates have surface tension-lowering abilities 
which can be correlated with the clinical state.” In term 
infants without RDS, secretions always contain PG, a 
phospholipid that has not been demonstrated except in 
negligible levels in body fluids or secretions other than 
pulmonary surfactant. 


The pattern of phospholipids in lung effluent chang- | 


es markedly after birth, as previously shown." There- 
fore, in the present investigation, samples were studied 
only during the first 12 hours of life to evaluate surfac- 
tant maturation at birth. 

The present study confirms the absence of PG in 
preterm infants with RDS as was described by Hallman 
and colleagues." This phospholipid was first reported 
in pulmonary surfactant by Pfleger and co-workers 16 
and was recently verified by other studies.?? *° PG ap- 
pears to be significant in maintaining alveolar stability. 
Surface tension-area diagrams of surfactant contain- 
ing PG have a characteristic “beak” in the lower part of 


r . 





the hysteresis curve, indicating further lowering of sur- 
face tension at maximal compression, which is absent in 
hysteresis curves of surfactant complex without PG. 

There has been no general agreement concerning 
the relationship between PROM and RDS. Wilson and 
associates’! reported an increased incidence in 1964 
but used term infants as controls in their study. 

A threefold to fourfold increase in frequency of 
PROM in low-birth weight infants was observed by 
Gillibrand. Lind and Hytten?? correlated the interval 
between surgical rupture of the membranes and infant 
birth weight and speculated that the fetus determines 
when it should be born, perhaps under the influetice of 
adrenal steroid production. Alden and colleagues?! 
first described an increased survival rate in infants 
weighing less than 1,000 grams when PROM was pres- 
ent. Retrospective studies by Richardson and associ- 
ates"! and Yoon and Harper? showed a decreased inci- 
dence of RDS after PROM, the former study showing 
that 72 to 96 hours of PROM appeared to be required 
for maturation. A prospective study by Bauer and col- 
leagues* also found a lower incidence of RDS after 
PROM and correlated the duration of rupture of the 


membranes with neonatal serum corticosteroid levels. * 


A retrospective study by Jones and co-workers! failed 
to associate PROM with RDS, although they specified 
PROM as "less than 24 hours and more than 24 hours." 
A recent study by Bustos and co-workers”? of amniotic 
fluid phospholipid in stressed pregnancies showed ac- 
celeration of lung maturation with L/S ratios gr&àter 
than 2 and the early presence of PG. Another recent 
report? with regression analysis showed significant ac- 
celeration of L/S ratios and early appearance of PG in 


7 


* 


pregnancies with PROM. The present report supports ^ 


further previous findings that PROM lowers the risk of 
RDS in preterm infants and that it is associated with an 
accelerated maturation of both PG and PC, even prior 
to 80 weeks of gestation. 

Isoxuprine, administered to mothers to stop prema- 
ture labor, is thought to lower risks for RDS in preterm 


infants ?3 and to improve pulmonary pressure- 


volume characteristics in preterm rabbits.” The pres- - 


* 


. 


Su" 


S 
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_ent findings (Cases 66 arid 87) suggest that this drug 


may also induce early maturation of PG as well as, PC. 
Maternal diabetes delays surfactant maturation." 22, 


: 5 52 Recent reports show prolonged high levels’ of PI 


and delayed appearance of PG i in genet (Has A) 
diabetes.” . 


Since the first report of Liggins and Howie ^ evi- 


dence has acctimulated that steroid administration í ac- 


celerates fetal lung maturation. 5* 5 The influence of 
steroids and thyroxine on lecithin synthesis recently 


^. has been reviewed.!* Rooney and colleagues? reported 
the induction of PG synthesis by steroids in the fetal 
rabbit. To study the influence. of adrenal function, on: 
lung maturation, anenceplialic infants have been i ins, 


vestigated,®® © These infants have marked. secondary 
hypoplasia of the adrenal gland.™ % It is “yet, to be 
established firmly that adrenal furiction (i.e., glucocor- 
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ticoid production) is correlated with the biosynthesis of 


both PC and PG. A decrease in lamellar bodies in type 
' II cells has been observed im fetal rats after surgical ` 


decapitation in utero.9? Naeye and co-workers?? dem- 
onstrated 19% lighter adrenals in infants with hyaline 
membrane disease than in those without the disorder 


and showed that anencephalic infants have only 45% of ' 


the osmiophilic granules of control infants. 
It is possible that the biosynthesis of both PC and PG 
is somehow stimulated with chronic prenatal stress 


| which may lead to increased production of glucocor- 


ticoids; surfactant may be diminished or insufficient in 


anencephaly with adrenal insufficiency. The relation-. 


ships between adrenal function and metabolism of tlie 


.different surfactant phospholipids at birth are not 


known. 
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"The tendency to repeat gestational age and birth 
weight in successive births 
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This study is based oh all 454,358 single births which occurred in Norway from 1967 through 1973. 
The results confirm and extend findings from earlier studies in terms of the tendency to repeat 
low-birth-weight and small- or large-for-gestational age (SGA or LGA) deliveries in subsequent 
births. The relative risk that the second birth will be SGA, given that the mother’s first birth was 
SGA, is 3.4 among mothers who were delivered of their first and second infants during the 7 year 
period. Also, mothers with SGA first-born infants account for a 27.7% attributable risk of all SGA 
second births. Conversely, mothers of LGA first-born infants have a relative risk of 3.0 of repeating 
a LGA second birth, and in addition, these mothers account for an attributable risk of 21.2% of all 
LGA second births. Similar results are shown for repeated outcomes such as preterm, post-term, 
low-weight, and high-weight births. The study also demonstrates a cumulative risk for any of these 
outcomes in the third birth, given that both of the first two births were of similar outcome. Thus, it is 
suggested that there are intrinsic factors which are responsible for this tendency to produce births 


with similar gestational age and birth weight. An association between complications during 


pregnancy or delivery arid low birth weight, or other known risk factors which predispose for a 
similar pregnancy outcome, are unable to account for these Gala on successive births. 


(AM. J. OBSTET. GYNECOL. 135:1086, 1979.) 


THE objective of this study is to examine the general 


. tendency for repeating gestational age and birth weight 


in stccessive births. Several earlier studies have found 
that a history of previous *premature" or "low-birth- 
weight" infants increases the risk of giving birth to 
a subsequent premature or low-birth-weight in- 
fant. % 12+ 1% 17-22, 26 A few studies have shown that 
there fs also a tendency to repeat heavy birth weights in 
successive pregnancies. ^: ?? |: 

For example, in a study conducted in Oxford, En- 
gland, probands consisting of mothers of growth- 


retarded or growth-accelerated infants (defined bya. 
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previous birth which was either two standard devia- 
tions below or above the mean birth weight for length 
of gestation) were compared with mothers of infants in 
a random control series.?^ ?! The birth weights of sib- 
lings of the random control infants were distributed 
symmetrically about the mean of the control infants, 
3,290 gm. However, approximately 90% of the siblings | 
of the growth-retarded proband infants were born with 
birth weights less than the mean of the control infants. 
Similarly, about 90% of the siblings of the growth- 
accelerated proband infants were born with birth 
weights greater than the mean of the control infants. 
In a study of the factors associated with spontaneous 
preterm births based on all 16,994 women in the 1958 
British Perinatal Mortality Survey, the number of pre- 
vious premature live-born infants of a mother has been 
shown to be one of the major factors associated with the 
occurrence of subsequent preterm birth.? Both in this 
study and in another study of 8,839 singleton deliveries 


: to Black women in Baltimore, Maryland, a cumulative 


risk was found to be associated with increasing num- 
bers of prior preterm and low-birth-weight deliveries.” 
In the Baltimore study, the converse was also noted. If 
the previous births were term and infants were not 
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Fig. 1. Distribution (counts and percentage of total) of second births by 3 week gestational age and 
500 gm birth weight categories, based on 76,529 mothers with first and second single births in 
Norway, 1967 through 1973. See text for description of the three contour levels of the joint distribu- 


tion of births by gestational age and birth weight. 


of low birth weight, then the risk of a subsequent pre- 
mature delivery was decreased. 

In the present study, this tendency to repeat birth 
weight and gestational age is examined for several 
combinations of low, medium, and high birth weight 
and preterm, term, and post-term gestational age. This 
approach is possible because of a birth registration Sys- 
tem that has collected information on all births in Nor- 
way since 1967.* * The unique identification numbers 
assigned to parents and to each birth facilitate record 
linkage between mother and child. The existing birth 
registration system combined with unique identifica- 
tion numbers for all individuals makes it feasible to 
study subsequent births to mothers within a national 
cohort of women. 

An earlier report based on the Norwegian data dem- 
onstrated that a first-born infant of low birth weight 
(2,500 gm or less) was a better predictor of low birth 
weight in subsequent births than was a preterm (less 
than 37 weeks’) first birth.! Also, preterm delivery of 
the first-born infant was a better predictor of preterm 


* second birth than was low birth weight of the first-born 


infant. These findings prompted the current study in 
which births are defined simultaneously as a function 
of birth weight and gestational age categories. This ap- 
proach takes into account the joint or bivariate distri-" 
bution of these two factors in order to explore the re- 
peating phenomenon more fully. Contour analysis of 
the bivariate distribution was used to suggest appro- 
priate combinations of birth weight and gestational age 


categories for study.!^ !! 
~ 


Material and methods 
Births in Norway are registered through a notifica- 
tion system known as the “Medical Registration of 


d 


Births." This system, introduced in 1967, covers all live. 


births and fetal deaths with a gestational age of 16 
weeks or more. The staff of the Medical Birth Registry 
of Norway, located at the Institute of Hygiene and So- 
cial Medicine, University of Bergen, maintains and up- 
dates the information on births and parents.? This reg- 
istry includes information on birth weight, length of 
gestation, and mothers' health during pregnancy, as 


well as complications and interventions during labor - 


T "1088 Bakketeig, Hoffman, and Harley F december 15, 1979 
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and delivery. Gestational age is estimated based on the 
date of the first day of the last menstrual period and 


the date of birth or expulsion of the fetus. Weeks of 


gestation refers to completed weeks of gestation ac- 
cording to the WHO convention. 

The obstetric population includes all 454,358 single 
births occurring in Norway during the 7 year period 
from 1967 through 1973 of mothers residing in the 
country. Excluded from this obstetric population were 
9,135 multiple births, 467 births which either occurred 
outside of Norway or to a nonresident mother, and 107 


births with unknown place of birth or residence of 


mother. 

The results presented in this study are based only on 
mothers with successive single births (either fetal 
deaths or live births with gestational age 16 weeks or 
more). Of these mothers there were 81,576 who were 
delivered of their first and second infants, 33,114 who 
were delivered of their second and third infants, and 
13,044 who were delivered of their first, second, and 
third infants during the 7 year period. Mothers with 
successive single births in which either gestational age 
or birth weight are unknown have been excluded from 
the subsequent analysis. Thus the following number 
(percentages) of mothers have been excluded from 
each of the cohorts: 5,047 mothers (6.2%) with firstand 
second single births; 2,531 mothers (7.6%) with second 
and third single births; and 1,504 mothers (11.5%) with 
first, second, and third single births. 

The classification of births by gestational age and 
birth weight categories was suggested in an earlier 
study of United States and Norwegian births."! Gesta- 
tional age and birth weight groups are defined by a 
grid, with three weeks of gestational age corresponding 
to 500 gm intervals of birth weight. Several previous 
studies have examined fetal or neonatal mortality rates 
as a function jointly of birth weight and gestational 
age.” !% ^ "5 However, the present study is concerned 
with the distribution of births (including stillbirths) 
without regard to an outcome such as perinatal death. 
A study in progress examines the tendency to repeat 
gestational age and birth weight in relation to perinatal 
deaths.” 
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In order to illustrate the joint or bivariate distribu- 
tion of gestational age and birth weight, three contour 
levels are included in the figures. These contour levels 
are analogous to altitude markings on a geographical 
contour map. The contour levels were constructed by 
means of a spline function interpolation method.'? The 
method was applied to the log-transformed frequency 
counts of births. The original counts were tabled into 
cells defined by single weeks of gestation and 500 gram 
birth weight intervals. The contour levels, as shown in 
Fig. 2, are equally spaced on a log scale: the inner con- 
tour level corresponds to 6,500 births per cell; the 
middle contour level corresponds to 650 births per cell; 
and the outer contour level corresponds to 65 births 
per cell. 

Relative risks reported in the tables were calculated 
as the ratio of the percentage of outcomes for a high- 
risk group compared with the percentage of outcomes 
for the group which is not at high risk. For example, 
one high-risk group is defined by mothers whose first- 
born infant weighed 2,500 gm or less. Based on the 
cohort of 76,529 mothers who were delivered of their 
first and second infants, 15.1% of these high-risk 
mothers have a subsequent low-birth-weight «infant. 
Only 2.9% of the low-risk mothers (whose first infant 
weighed more than 2,500 gm) were delivered of a sub- 
sequent low-birth-weight infant. Thus, the relative risk 
is computed as 5.2 (shown in Table II). 

Attributable risks are also reported in the tables, This 
measure is used to quantify the percentage of high-risk 
outcomes for subsequent births in a population cohort 


which may be accounted for by the same high-risk out- ` 


come in a previous birth. The standard usage of “at- 
tributable risk” in preventive medicine is as a measure 
of the percentage of reduction in a given outcome if 
the risk factor is removed from the population. '® ?5 For 
example, the rate of low-birth-weight outcome among 
second births is 3.6 per 1,000 in the cohort of 76,529 
mothers who were delivered of their first and second 
infants. If the 4,515 women who were delivered of 
low-birth-weight infants the first time are exctuded, 
then the rate of low-birth-weight outcome among all 
remaining second births is 2.9 pef 1009. The percent- 
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Fig. 2. A, Proportion of second births delivered at term, 39 to 41 weeks' gestation, with average birth 
weight 3,001 to 4,000 gm, given that the mothers’ first birth occurred within any 3 week gestational 
age and 500 gm birth weight category, based on 76,599 mothers with first and second single births. B, 
Relative distribution of second births for 37,970 mothers with first births within the index cells (39 to 


41 weeks' gestation and 3,001 to 4,000 gm birth w 
distribution of these second births to the standard 


eight). The ratios are derived by comparing the 
distribution for all second births shown in Fig. 1. 


Cells are shaded light blue if the ratio is less than 0.50. Numbers in parentheses indicate that the 
counts used to form the ratios were too small to provide a highly reliable estimate. 
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age of reduction due to the elimination of mothers pos- 
sessing the risk factor (low-weight first birth) is 20.0% 
(shown in Table II). 


Results 


Tendency to repeat gestational age and birth weight 
between first and second births. The distribution 
(number and percentage) of second births of mothers 
for whom gestational age and birth weight were known 
both for their first and second single births is shown in 
Fig. 1. This distribution of all such second births is used 
subsequently as a relative standard for comparisons 
with distributions of second births of mothers whose 
first births occurred within specific limits of gestational 
age and birth weight. 

The contour levels in this figure indicate the concen- 
tration of the number of births jointly for gestational 
age and birth weight. Approximately three eighths, or 
37.5%, of all second births occur inside the inner con- 
tour level. Ninety percent of all second births are con- 
centrated inside the middle contour level (including 
births which are also inside the innermost contour 
level). Ninety-eight percent of all second births occur 
inside the outermost contour level. Thus, only 2% of all 
second births occur outside the outermost contour 
level. 

Fig. 2 illustrates two approaches to the analysis of the 


joint or bivariate gestational age and birth weight dis- 


tributions of successive births. Fig. 2, 4 shows the pro- 
portion of second-born infants who are delivered at 
term (39 to 41 weeks’ gestation) with average birth 
weight (3,001 to 4,000 gm), given that the first birth 
occurred in any of the 3 weeks by 500 gm cells shown in 
the figure. The probability of having a term, average- 
weight, second-born infant, given that the first-born 
infant was 2,500 gm or less, is about 0.35 (averaging the 
proportions in all cells below 2,500 gm). This propor- 
tion is reasonably stable given that the first infant is of 
low birth weight. These proportions do not indicate a 
"dose-response" relationship as birth weight of the 
first-born increases from 1,000 to 9,500 gm. Further, if 
the first-born infant weighed between 2,501 and 4,000 
gm, then the probability of having a term (39 to 41 
weeks' gestation), average birth weight (3,001 to 4,000 
gm) second infant is approximately 0.50. A dose-re- 
sponse relationship does exist if the birth weight of the 
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first-born infant exceeds 4,000 gm. The probability of 
having a term, average-size second infant declines 
steadily as a function of the increasing weight of the 
first-born infant above 4,000 gm. In summary, Fig. 2, 4 
demonstrates the “regression” to the mean gestational 
age and birth weight of the population. Thus, although 
the first birth may have been quite different from the 
population mean, there is still a persistent tendency for 
the second birth to be close to the mean gestational age 
and birth weight of the population. However, the ten- 
dency to regress to the mean gestational age and birth 
weight is relatively weak if the first-born infant exceeds 
4,000 gm in birth weight. 

Fig. 2, B demonstrates an alternative approach to the 
analysis of successive births which inverts the method 
described for Fig. 2, 4 above. This plot shows the pro- 
portions of second births within each 3 week by 500 
gram cell for 37,270 mothers who were delivered of 
their first-born infants at term (39 to 41 weeks’ gesta- 
tion) with average birth weight (3,001 to 4,000 gm) 
relative to the standard proportions in the same cells 
shown in Fig. 1 for all second births. This subgroup of 
mothers with full-term, average-weight, first-born in- 
fants represents nearly half of all mothers in the cohort 
who were delivered of their first and second infants. 
Consequently, the gestational age and birth weight dis- 
tribution of second births for this group of mothers is 
very similar to that of all second births. Only in some 
scattered outer cells of the distribution are there any 
relative proportions less than 0.50. However, the rela- 
tive proportions shown in Fig. 2, B suggest that this 
subgroup of mothers is less likely to give birth to yery 
large or very small infants. í 

The advantages of the latter approach to the analysis 
of successive births are manifested more clearly in Fig.* 
3. Fig. 3, B shows the relative distribution of gestational 
age and birth weight of second-born infants based on 
the 461 index mothers whose first-born infants had a 
gestational age in the range of 24 through 29 weeks 
and birth weight less than or equal to 2,500 gm. The 
rectangle in bold outline of Fig. 3, B indicates thãť the 
index mothers' first births fell within these boundaries 
on gestational age and birth weight The numbers in 
the cells indicate the proportions of second births of 
the index mothers which fall into a particular cell rela+ 
tive to the proportions of all second births falling into 
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Fig. 3.A, Relative distribution of second births for 5,051 mothers with first births within the index cells 
(33 to 38 weeks’ gestation and 2,001 to 3,000 gm birth weight). B, Relative distribution of second births 
for 461 mothers with first births within the index cells (24 to 29 weeks’ gestation and less than or equal 
to 2,500 gm birth weight). Cells are shaded dark blue if the ratio exceeds 2.00 and shaded light blue if 


the ratio is less than 0.50. 
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nd B. A, Relative distribution of second births for 5,768 mothers with first births within the 


index cells (33 to 38 weeks' gestation and 3,001 to 4,000 gm birth weight). B, Relative distribution of 
second births for 7,738 mothers with first births within the index cells (39 to 44 weeks’ gestation and 
4,001 to 5,000 gm birth weight). x 
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Fig. 4, C and D. C, Relative distribution of second births for 8,363 mothers with first births within the 
index cells (39 to 44 weeks' gestation and 2,001 to 3,000 gm birth weight). D, Relative distribution of 
second births for 9,068 mothers with first births within the index cells (42 to 47 weeks' gestation and 


3,001 to 4,000 gm birth weight). Cells are shaded dark blue if the ratio exceeds 2.00 and shaded light 
blue if the ratio is less than 0.50. 
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che same cell (given in Fig. 1). A relative proportion 
equal to 2.00 or more in any cell indicates that second 
births to the index mothers are at least twice as likely to 
have this combination of gestational age and birth 
weight compared to the distribution of all second 
births. Alternatively, if the relative proportions in Fig. 
3 are less than 0.50, this indicates that the second births 
of the index mothers are less than half as likely to have 
that particular combination of gestational age and birth 
weight compared to the distribution of all second 
births. 

Based on Fig. 3, B, a woman whose first-born infant 
was preterm and of low birth weight is between 6 and 
12 times more likely to give birth to a second infant 
with gestational age less than 36 weeks and weight 
2,500 gm or less, compared to the total population of 
mothers who were delivered of their first and second 
infants. These mothers are also less than half as likely 
to have a term infant weighing more than 4,000 gm in 
their second delivery compared to the total population 
of mothers who were delivered of their first and second 
infants. l 

Fig. 3, A, shows the relative distribution of gesta- 
tional age and birth weight of second-born infants 
based on the 5,051 index mothers whose first-born in- 
fants were “moderately preterm” (33 to 38 weeks’ ges- 
tation) and on the borderline of low birth weight (2,001 
to 3,000 gm). These mothers are also relatively more 
likely to give birth to a preterm and/or low-birth- 
weight baby the second time. These mothers have be- 
tween two and three times the risk of having a preterm 
and/or low-birth-weight second infant compared to the 
total population of mothers who delivered their first 
and second infants. 


Fig. 4 shows the relative tendency for the second. 


birth to be similar to the first one regardless of whether 
the first birth was: preterm but relatively heavy (Fig. 4, 
A), heavy and delivered at term (Fig. 4, B), low weight 
delivered at term (Fig. 4, C), or post term (Fig. 4, D). 

If the mother had a first infant weighing between 
4,000 and 5,000 gm with gestational age 39 through 44 
weeks, the chances of having a second infant weighing 
less than 3,000 gm are very small indeed, as shown in 
the upper right panel of Fig. 4. On the other hand, 
these 7,738 index mothers were between two and five 
times as likely to have a second infant weighing more 
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than 4,000 gm compared to the total population of 
mothers having their first and second infants. 

Fig. 4, D illustrates that the tendency to repeat simi- 
lar gestational age and birth weight holds even for 
post-term gestations. Thus mothers who had post-term- 
first births (42 to 47 weeks’ gestation and weighing 
3,000 to 4,000 gm) are about twice as likely to repeat 
this gestational age and birth weight combination com- 
pared to the total population of mothers who delivered 
their first and second infants. And conversely, these 
mothers are less than half as likely to have a preterm 
birth with gestational age less than 36 weeks. 

Fig. 4, C demonstrates the tendency to repeat births 
with gestational age 39 through 44 weeks weighing be- 
tween 2,001 and 3,000 gm. The gestational age and 
birth weight region which corresponds to a doubling of 
the relative risk is confined to the small-for-dates 
births. Birth weights above 4,000 gm are much less 
likely to occur since the corresponding proportions are 
less than half the standard proportions for the total 
population of mothers who were delivered of their first 
and second infants. 

A group of mothers whose first-born infants were 
heavy for dates is shown in Fig. 4, 4. These mothers 
show a tendency to repeat similarly heavy preterm 
births the second time, with a correspondingly reduced 
tendency for delivering small-for-dates infants the sec- 
ond time. 

The comparisons shown in Fig. 4 suggest a further 
analysis to determine whether a general tendency may 
exist for repeating “large-, appropriate-, or small-for- 
gestational age” births. Fig. 5, B shows the relative 
distribution of second births based on 10,457 index 
mothers whose first births are considered small for ges- 
tational age (SGA), here defined as weighing less than 
an approximated tenth percentile of birth weight for 
gestàtional age, drawn as a bold line in the figure. 
These mothers are between two and three times as 
likely to produce a SGA second infant compared to the 
total population of mothers who were delivered of 
their first and second infants. Also, the odds of deliver- 
ing a second infant which is largefor gestational age 
(LGA) are small for the mothers of SGA first-born in- 


fants. LGA is here defined as weighing more than an ` 
approximated ninetieth percentile of birth weight for” 


gestational age, also drawn as a bold line in Fig. 5. Fig. 





Fig. 5. A, Relative distribution of second births for 3,470 mothers with large-for-gestational age first 
births. B, Relative distribution of second births for 10,457 mothers with small-for-gestational age first 
births. The bold lines in the figure indicate the approximate ninetieth and tenth percentiles for birth 
weight given the gestational age. Cells are shaded dark blue if the ratio exceeds 2.00 and shaded light 


blue if the ratio is less than 0.50. 
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Table I. The risk of a second birth being large for gestational age or small for gestational age depending on 


whether the first birth was large-, appropriate-, or small-for-gestational age (based on 76,529 mothers with _ 
first and second single births) 












Second birth 


LGA |. 
Auria ri (8 


LGA*. 8470 ` 479 




























First birth No. of mothers Relative risk Aitributable risk (96) 


3.0 21.2 1.6 0.2 — 
AGAT. 57,602 15.8 1.0 — 6.7 1.0 — 
SGAt 10,457 4.0 0.3 — 23.0 3.4 27.7 








*Large-for-gestational age (above the ninetieth percentile). 
t Appropriate-for-gestational age (between the tenth and ninetieth percentile). 
fSmall-for-gestational age (below the tenth percentile). i 


-~ Table II. The risk of low-birth-weight, heavy-birth-weight, preterm, and post-term deliveries in subsequent births 


(based on 76,529 mothers with first and second single births and based on 30,583 mothers with second and third 
single births). : 












S ubsequent birth 























Previous birth No. of mothers 96 With similar outcome Relative risk Attributable risk (96) 


A. First birth - : : 
(a) Birth weight «2,500 gm 4,555 15.1 5.2 20.0 


(b) Birth weight 74,500 gm 1,063 24.3 9.0 10.1 
(c) Gestational age «36 wk. 3,218 13.2 44 12.5 
(d) Gestational age >44 wk. 1,158 5.4 3.4 3.3 
B. Second birth ; 
(a) Birth weight «2,500 gm 1,437 19.2 58 . 18.6 
(b) Birth weight 74,500 gm 846 29.2 9.4 18.9 
"(c) Gestational age <36 wk. 1,330 15.6 49 . 14.6 
(d) Gestational age >44 wk. :462 3.9 2.8 2.6 





5, A shows a similar pattern for 8,470 index mothers 
wliose first births were considered large for gestational 
. age. The tendency for repeating a LGA second birth is 
e slightly greater than the tendency for repeating a SGA 
second birth, as shown by comparing.Fig. 5, 4 with 

Fig. 5, B. : ; 


risk of a LGA or a SGA second birth depending on 
whether the first birth was large, appropriate, or small 
for..gestational age. As shown in the table, a mother 
with a LGA first birth has nearly a 50% chance of hav- 
ing a similar (Ls) second birth, as opposed to only a 
1.696 chance of having a SGA second birth. On the 
other hand, mothers with a SGA first birth have a 23% 


' chance of their second birth also being SGA, but only : 


496 chance of having a LGA second birth. Also the table 


shows the risks of a LGA or SGA second infant for: 


mothers whose first-born infants were appropriate for 
gestational age (ACA), defined as having birth weights 
* between the approximate tenth and ninetieth per- 
centile lines. For mothers of AGA first infants, 15.896 
of second-born infants are LGA, and only 6.7% of sec- 
ond infants are SCA. This asymmetry in part reflects 


Table I summarizes these tendencies by showing the 


the tendency for second births to be heavier than first 
births. However, the relative risks show that regardless 
of whether the first birth was LGA or SCA, the relative 
risks of the second birth being similar (LGA or SGA) 


- are approximately the same, 3.0 and 3.4, respectively. 


The attributable risk shown in Table I indicates that 
the percentage of reduction in LGA second infants, if 
mothers of LGA first infants are removed from the 
population, is about 21%. The percentage of reduction 
in SGA second births, if mothers of SGA first births are 
removed from the population, is about 28%. The dif- 
ference between those attributable risk percentages is 
highly significant (p < 0.001), in part because of the 
large numbers in this population, 76,529 mothers with 
first and second births. : 

Tendency to repeat gestational age and birth weight 


` between second and third births. Table II shows that 


the overall tendency to repeat gestational age and birth 
weight is not restricted to mothers who were delivered 
of their first and second infants. The relative risks of 
repeating low-birth-weight, heavy-birth-weight, pre- 
term birth, and post-term births are similar for the 
30,583 mothers who were delivered-of their second 
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Table III. The risk of preterm or, low-birth-weight delivery in subsequent births (based on 11,540 
mothers with first, second, and third single births) 






First birth | Second birth 


A. Preterm (gestational age <36 wk.) 


(a) No — 10,869 4.2 1.0 
Yes — 671 14.3 3.4 
(b).No No 10,419 2.6 0.6 
Yes No 575 5.7 1.4 
No Yes 457 9.0 2.1 
Yes Yes 96 28.1 6.7 
B. Low birth weight (birth weight 2,500 gm) 
(a) No — 10,695 
Yes — 845 
(b) No No 10,261 
Yes No 701 
No Yes 434 
Yes Yes 144 


and third infants during the 7 year period of the study. 
Also, figures (not shown) for second and third'births 
similar to those presented for first and second births 
demonstrate an almost identical pattern of relative 
risks. 

In comparing relative risks of low birth weight and 
heavy birth weight, this table shows that the tendency 
to repeat birth weight in subsequent births is greatest 
for mothers with heavy infants. However, the tendency 
to repeat gestational age in subsequent births is greatest 
for mothers of preterm infants. 

When attributable risks are examined, the table 
shows that in first and second births the attributable 
risks due to either preterm or low-birth-weight first- 
born infants exceed the attributable risks due to either 
heavy or post-term births, in spite of the fact that heavy 
birth weight accounts for the largest relative risk. In 
second and third births heavy birth weight has an at- 
tributable risk which is comparable in magnitude to 
that of low birth weight. The differences in the at- 
tributable risks for heavy birth weight between first and 
second births and second and third births may be due 
to the known tendency for first births to be lighter than 
subsequent births. These comparisons suggest that the 
attributable risk measure is more sensitive to a variable 
such as parity than is the relative risk measure. 

Tendency to repeat gestational age and birth weight 
between first, second, and third births. Part A of Table 
III shows the risk that a subsequent birth is preterm 
(gestational age less than 36 weeks) depending on 
whether the previous birth or births were preterm. The 
following pattern emerges: if the first birth was not 
preterm, then 4.2% of second births are preterm, 
which is assigned a risk of 1.0; but if the first birth was 


Preterm 


Subsequent birth 





Low birth weight 


12.8 

19.3 
4.l , 1.0 — 
17.0 4.1 18.8 
2.5 0.6 — 
7.0 1.7 
11.3 2.8 28.3 
83.3 8.1 

preterm, 14.3% of the second births are preterm, 


which yields a relative risk of 3.4. If neither of the first 
two births was preterm, the relative risk that the third 
birth will be preterm reduces to 0.6, since only 2 oe of 
these third births are delivered preterm. 

However, if the second birth was preterm and the 
first birth was not preterm, then the relative risk of the 
third birth being preterm is 2.1. Alternatively, if the 
second birth was, not preterm and the first birth was 
preterm, then the relative risk of the third birth being 
preterm decreases slightly to 1.4. If both the first and 
second birth were preterm, then the relative risk that 
the third birth will be preterm increases to 6.7. In Rart 
B of Table III a very similar pattern is shown for the 
risk of a subsequent low weight birth. The tendency to 


repeat low birth weight compared to preterm birth is * 


slightly greater, given that one previous low-weight 
birth has occurred. . 
The attributable risks shown in Table III, part A, 
indicate a percentage reduction of 12.3 for preterm 
second births given that mothers whose first-born in- 
fants were preterm are removed from the population 
cohort. This figure is slightly een from those 
given in Table II (12.5 and 14. 6% 3 attributable risks) 
since the population of mothers is different. In Table 







III, the calculations are based on only the 11,540. |. 


mothers with first, second, and third single births in the 
7 year cohort of Norwegian mothers. For this popula- 
tion cohort, the attributable risk is 19.3% for preterm 
third births, given that mothers have delivered either 
one or two previous preterm births. 

The attributable risk for low-weight second birth, 
based on the 11,540 mothers with three successive 


births, is 18.8% as shown in Table III, part B. This . 
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Table IV. The risk of repeating similar “premature” birth for three combinations of gestational age and birth 
weight: Preterm but not low birth weight, preterm and low birth weight, or low birth weight but not preterm 
(based on 11,540 mothers with first, second, and third single births) 

















First 
birth 


No. of 
mothers 


A. Preterm but not low birth weight 
(gestational age <36 wk. and birth weight >2,500 gm) 
0 


(a) No — 11,334 1.4 1. 
Yes — 206  .63 4.5 5.9 
(b) No No 11,174 1.2 0.9 — 
Yes No 193 2.6 1.9 
No Yes 160 3.8 2.7 | 5.9 
Yes Yes 13 15.4 11.0 


B. Preterm and low birth weight 
(gestational age <36 wk. and birth weight =2,500 gm) 


(a)No — 11,075 
Yes — 465 
(b)No No 10,756 
Yes No 404 
No Yes 319 
Yes Yes 61 


C. Low birth weight but not preterm 
(birth weight 2,500 gm and gestational age =36 wk.) 


(a)No — 11,160 
“Yes — 380 
(b)No No 10,993 
Yes No 349 
No Yes 167 
Yes Yes 31 


percentage is significantly higher than the 12.3% at- 
tributable risk for preterm birth shown in the table. 


Furthermore, if the mother had either one or two pre- | 


vious low-weight births, then the attributable risk of a 
low-weight third birth increases to 28.3%. Thus, be- 
tween one fourth and one third of all low-weight births 
among mothers having their third deliveries are at- 
tributable to mothers who have had at least one previ- 
ous Iow-birth-weight infant. 

'To understand what accounts for the difference in 
attributable risks for preterm versus low birth weight, it 
is necessary to examine births which are both preterm 
and low birth weight separately from those births 
which are preterm but not low birth weight, and sepa- 
rately from those births which are low birth weight but 
not preterm.?' Table IV shows the tendency to repeat 
these three different combinations of preterm and 
low-birth-weight infants. Part A of the table shows the 
tendency to repeat preterm births with relatively high 
birth weight (gestational age less than 36 weeks and 
birth weight greater than 2,500 gm); ‘Part B shows the 
tendency to repeat preterm and low-weight births (ges- 
tational age less than 86 weeks and birth weight less 
than or equal to 2,500 gm); and Part C of the table 


Preterm but not low birth weight Preterm and low birth weight 


Rela- Attributable Rela- Attributable 
tive risk risk (%) tive risk risk (%) 9b 


Subsequent birth 






Low birth weight but not preterm 


Rela- 
tive risk 





Attributable 
risk (96) 


1.0 — 

4.5 12.4 

0.5: — 

1.4 

3.3 21.5 

6.8 
1.5 1.0 — 
8.2 5.5 12,8 
1.2 0.8 — 
5.7 3.8 
6.6 4.4 19.4 

29.0 19.3 


shows the tendency to repeat low-weight births which 
are not extremely preterm (gestational age greater 
than 36 weeks and birth weight less than or equal to 
2,500 gm). The pattern in Table IV resembles the pat- 
tern shown in Table III where low birth weight and 
preterm birth were considered singly rather than 
jointly. 

The attributable risks for prior preterm but not 


‘low-weight births (part A) are much smaller compared 


to the attributable risks of either of the other two 
categories based on low-weight births. This is appar- 
ently the explanation for why delivery of prior preterm 
births was found to have a lower attributable risk than 
was delivery of prior low-weight births. The compari- 
son of attributable risks in Table IV also demonstrates 
that the attributable risks are about equal for prior low 
weight and preterm birth (part B) and prior low weight 
but not preterm birth (part C). Each of these categories 
has an attributable risk of about 1296 for second births 
and about 20% for third births. When low-weight 
births are not divided into two categories based on 
whether delivery was preterm or not, then the attribut- 
able risk increases to about 1996 for second births and 
about 2896 for third births (Table III). 
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Table V. The risk of post-term or heavy-birth-weight delivery in subsequent births (based on 11,540 
mothers with first, second, and third single births) 











Subsequent birth 








A. Post-term (gestation age >44 wk.) 


(a) No — 11,258 2.4 1.0 
Yes — 282 5.3 2.2 
(b) No No 10,985 2.2 0.9 
Yes No 267 4.9 2.0 
No Yes 273 4.4 1.8 
Yes Yes 15 33.3 13.9 
B. Heavy birth weight (birth weight 74,500 gm) 
(a) No — 11,394 
Yes — 146 
(b) No No 11,108 
Yes No 113 
No Yes 286 
Yes Yes 33 


Post-term 


Heavy birth weight 





2.9 
6.5 
25 . 1.0 — 
22.6 9.0 9.2 
3.2 1.3 -— 
23.9 9.6 
30.4 12.2 23.8 
45.5 18.2 


Table VI. The risk of low-birth-weight delivery for second births by the birth weight of the first birth and by 
medical complications during the first pregnancy and delivery (based on 81,323 mothers* with first and 
second single births) 











First birth No. of mothers 


A. Spontaneous delivery 
(a) Without complications 


Birth weight «2,500 gm 2,534 
Birth weight 72,500 gm : 51,111 

(b) With complications 
. Birth weight 2,500 gm 1,646 
Birth weight 22,500 gm 17,322 


B. Nonspontaneous delivery 
(a) Without complications 


Birth weight «2,500 gm 108 

Birth weight 72,500 gm 4,408 
(b) With complications 

Birth weight «2,500 gm 434 

Birth weight 22,500 gm 3,760 








Second birth 






Birth weight $2,500 gm 
Attributable risk (96) 


16.2 54 17.9 
3.0 1.0 is 
17.4 6.0 30.2 
2.9 1.0 Se : 
9.3 3.4 5.5 
2,7 1.0 
12.0 3.3 19.5 
$36 "' 1.0 E . 








*Includes mothers of infants with known birth weight but unknown gestational age. 


Part A of Table V gives the tendency to repeat post- 
term births (gestational age greater than 44 weeks) for 
the 11,540 mothers with first, second, and third single 
births. The relative risks of repeating a post-term sec- 
ond or third birth are comparable to the relative risks 
of repeating a preterm second or third birth (Table IH) 
‘but do not show an association with whether the prior 
post-term birth was the adjacent one or not. However, 
if two prior post-term births have occurred, then the 
relative risk for a similar post-term birth increases to 
13.9. The attributable risk in this population -for a 
post-term third birth, given a previous post-term birth, 


is comparatively small, 6.5%. Thus, most post-term 
births cannot be attributed to mothers who have had 
previous post-term births, althoughthe relative risk is 
sizeable. 

Part B of Table V shows a strong tendency to repeat. 
heavy births. If a mother has had at least one heavy 
birth. (greater than 4,500 gm), then the mother has 
nearly a tenfold increased risk of having another heavy 
infant, regardless of whether or not in the meantime 
she has been delivered of an infant who is not heavy. 
Further, if a mother has had two consecutive heavy 
births, then her relative risk for a similarly heavy third 
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Table VII. The relation of interpregnancy interval to the risk of repeating a second live birth with the same 


gestational age (33 to 38 weeks) and birth weight (2,001 to 3,000 gm) for mothers whose first and second live 
births were spontaneously delivered Í 









Gestational 
age (wh.) 


Interpregnancy 
interval (mo.) 








A. Less than 6 33-35 2.90 
36-38 3.68 

Total: 33-38 3.23 

B. 7 through 24 33-35 3.95 
36-38 3.85 

Total: 33-38 3.93 

C. Greater than 24 33-35 2.68 
36-38 3.25 

Total: 33-38 3.05 


2,001 to 2,500 2,501 to 3,000 


Birth weight (gm) 





Total: 2,001 to 3,000 









Relative risk 96 


8.13 3.99 1.7 
3.07 3.16 4.3 
3.07 3.12 5.9 
3.04 3.54 Ll 
3.02 3.17 3.7 
3.03 3.25 4.8 
3.67 3.18 0.8 
8.00 3.05 3.6 
3.09 3.08 4.5 








birth increases to 18.2. The attributable risk of heavy 
third birth in this population, given either one or two 
previous heavy births, is about 24%. This percentage is 
somewhat greater than the 19% attributable risk for 
preterm birth shown in Table HI, although not as great 
as the 28% attributable risk shown for low-weight birth 
in Table III. 

Tendency to repeat gestational age and birth weight 
‘related to medical complications of pregnancy and 
labor. It is known that some medical complications 
which predispose for low birth weigh: have a tendency 
to repeat. This can also be demonstrated in the present 
data set. Examples of such complications are placenta 
previa, abruptio „placentae, and toxemia. Table VI 
shows, for example, that in the population of women 
who delivered spontaneously, but with complications, 
the attributable risk for low-weight second birth, given 
that the first birth was low weight, is about 30%. Con- 
versely, among women with spontaneous deliveries, 
but without complications, the attributable risk of 


` low-wveight second birth, given a low-weight first birth, 


is only 17%. These attributable risks demonstrate an 
association between low-weight births with complica- 
tions and the tendency to repeat low-weight births. 
Norispontaneous deliveries have smaller attributable 
risks due to low birth weight compared to spontaneous 
deliveries. « “7 

However, the tendency to repeat low birth weight 


. persists with approximately the same relative risks after 


exclusion of all mothers with complicated pregnancies 
and deliveries, as shown in Table VI. For example, 
among mothers with spontaneous and uncomplicated 
births, those mothers who were delivered of a low- 


birth-weight first infant carry a more than fivefold in- | 


creased risk of having a second low-birth-weight infant, 
compared to those mothers who did not have a low- 
weight first birth. This relative risk is of dbout the same 





magnitude as that found among mothers with compli- 
cated pregnancies or deliveries. The “complications” 
referred to in Table VI include all diseases or compli- 
cations during pregnancy, labor, and delivery. 

Thus, the tendency to repeat low birth weight (mea- 
sured by relative risks) is not markedly affected by the 
tendency to repeat medical complications which pre- 
dispose for preterm or low-weight births. A similar 
conclusion was reached after an analysis of the ten- 
dency to repeat heavy birth weight. 

Tendency to repeat gestational age and birth weight 
adjusted for fetal survival, onset of labor, and length 
of interpregnancy interval. It could be argued that 
because this data set extends over only a 7 year period, 
mothers with (very) short interpregnancy intervals 
would be overrepresented among mothers with more 
than one infant. If also these mothers with short inter- 
pregnancy intervals were more likely to have prema- 
ture births, then the results shown in this study would 
be biased toward a tendency to repeat premature 
births. Similarly, it has been shown previously that a 
spontaneous abortion or perinatal death tends to be 
replaced through a subsequent pregnancy within a 
relatively short period of time.” * This tendency also 
might produce a bias which enhances the tendency to 
repeat premature births. i 

For these reasons the tendency to repeat gestational 
age and birth weight has also been studied in a specially 
selected cohort comprised of all 54,030 mothers with 
first and second single live births, spontaneously deliv- 
ered, in which the first birth occurred during the first 


three years, 1967 through 1969, of the study period. 


This, group of mothers was then divided into three 
subgroups with interpregnancy intervals as follows: (1) 
the 5,753 mothers with intervals less than or equal to 6 
months; (2) the 27,335 mothers with intervals from 7 


through 24 months; and (3) the 20,942 mothers with ` 






— 
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intervals longer than 24 months. Interpregnancy inter- 
val is defined here as the time interval between a birth 
and the first day of the last menstrual period of the 
subsequent pregnancy. 

Only minor differences were found in the tendency 
to repeat gestational age and birth weight among the 
three subgroups of mothers. Also, only small differ- 
ences were found in comparing these subgroups to the 
total population of mothers with first and second single 
births in which fetal survival, onset of labor, or inter- 
pregnancy interval had not been taken into account. 
For example, Table VII shows the tendency to repeat, 
in each of the three subgroups of mothers, a similar 
second live birth for mothers whose first live-born in- 
fant had gestational age 33 through 38 weeks with birth 
weight 2,001 to 3,000 gm. As shown in the table, moth- 
ers who were delivered of their second live-born infant 
after an interpregnancy interval of six months or less 
had slightly more than three times (3.12) as high a rel- 
ative risk of repeating a second live birth with this ges- 
tational age and birth weight. Quite similar relative 
risks are shown in the table for mothers with longer 
interpregnancy intervals, 7 through 24 months and 
greater than 24 months, 3.25 and 3.08, respectively. 
The relative risks are quite similar even though second 
births of mothers with the shortest interpregnancy in- 
terval were more likely to occur in one of these gesta- 
tional age and birth weight categories. Thus, 5.9, 4.8, 


and 4.596 of second live births fall into these *moder- ` 


ately premature" categories (33 to 38 weeks' gestation 
and birth weight 2,001 to 3,000 gm) for mothers with 
short, medium, and longer interpregnancy intervals, 
respectively. 

From Figs. 1 and 3, the corresponding relative risk 
can be derived for the tendency to repeat a "moder- 
ately prematüre" birth among all mothers with their 
first and second single births, regardless of survival, 
onset of labor, and interpregnancy interval. This rela- 
uve risk is 3.07, which is very close indeed to that shown 
in Table VII for the above subgroups of mothers. 
Further comparisons based on heavier birth weight 
and longer gestational age births also support the con- 
clusion that neither outcome of pregnancy (fetal death 
or live birth) nor duration of interpregnancy interval 
appreciably affects the relative risks of repeating simi- 


lar gestational age and birth weight in subsequent 
births. 


Comment 


Mothers for whom gestational age and/or birth 
weight were not reported for either of their births were 
excluded from the above analyses. This exclusion, 
however, should not have influenced the results to any 


` 
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significant extent. Excluded mothers are expected to 
differ from other mothers in some ways. But it has 
been shown previously that the relative tendency of 
repeating low birth weight is approximately the same 
among those excluded mothers for whose first- and 
second-born infants the birth weights (but not gesta- 


` tional ages) are known, compared to those mothers for 


whom both birth weight and gestational age are known 
for their successive births.! In any case, the group of 
mothers with missing gestational age and birth weight 
information in this data set is comparatively small and 
is therefore unlikely to influence greatly the reported 
findings. 

This study has shown a substantial tendency to re- 
peat gestational age and birth weight in subsequent 
births. Although there is an expected "regression" to- 
ward the population mean gestational age and birth 
weight in subsequent births, there is a strong general 
tendency to repeat similar gestational ages and birth 
weights in subsequent births. Additional tables have 
been made which include third and fourth births and a 
detailed breakdown by sex of offspring (not included 
in this report). This tendency to repeat gestational age 
and birth weight is a very robust one that is basically 
unaffected by the sex of the offspring or birth order. 

Also, the pattern of repeating similar gestational age 
and birth weight in subsequent births cannot be ac- 
counted for by a tendency to repeat medical complica- 
tions which could predispose for repeating preterm 
and low- or high-weight births. Other potentially con- 
founding factors, such as the length of the interpreg- . 
nancy interval and the tendency to replace an adverse 
pregnancy outcome (e.g., a fetal death), could have af- 
fected the described pattern of repeating gestationa] 
age and birth weight.” * However, the possibility of an 
appreciable bias having been introduced by inclusion in 
the analysis of all single births, regardless of either fetal 
survival or length of interpregnancy interval, was ex- 
amined explicitly and ruled out by several tabulations 
of the sort that is shown in Table VII. e 

Further, to what extent the observed pattern could 
have been affected by environmental factors, such as 
socioeconomic conditions and habits of living (e.g., al- 
cohol consumption or smoking), warrants considera- ' 
tion. But given the relative risks associated with such" 
environmental factors which have been derived from 
other studies, it is quite unlikely that such factors would 
be able to produce the general pattern of repeating 
gestational age and birth weight described in this 
study.” . 

Thus, the degree to which gestational age and birth 


weight of a previous birth is able to predict the gesta- - 
_ tional age and birth weight of the subsequent birth is 


. 9*7 
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quite large considering the power afforded by .any 
other known factors. Only recently has research utiliz- 
ing maternal serum- alpha-fetoprotein measurements 


as an early indication of low birth weight produced ~ 


relative risks as high as those reported in the repeater 
data.+ ™ Naturally, the major interest in prediction is 
for low weight and/or preterm birth because of the 
associated high mortality: rate of these outcomes. A 
follow-up of this paper will deal specifically with peri- 
natal deaths and the tendency to repeat gestational age 
and birth weight.” Perhaps one of the most important 
results in this paper is the finding of a 28% attributable 
risk of low-weight third births for mothers who have 
been delivered of one or two previous low-birth-weight 
infants. 

In summary, the results shown in this study confirm, 
using a much larger population base, the findings from 
earlier studies in terms of repeating low birth weight 
and lárge- and small-for-gestational age births. ?? 
Also, this study confirms the cumulative risk of low 
birth weight shown in other studies.* ' However, the 
results shown in this study clarify the nature of this 
tendency to repeat by showing that there is an underly- 
ing general biological pattern of repeating both gesta- 
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production. f 
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Unbound cortisol in umbilical cord plasma and 
maternal plasma: A reinvestigation 


J. PREDINE 
L. MERCERON 
G. BARRIER 
‘Cc. SUREAU 

E. MILGROM 


Bicétre, France 


Unbound cortisol was assayed in maternal and cord plasma. A method was used in which 
experimental conditions are carefully selected to approach as closely as possible the in vivo 
situation.” In maternal plasma at term, the proportion 'of unbound cortisol (9.7 + 1.5%) (mean + SE) 
was identical to that of normal nonpregnant women (9.7 + 0.4%). However, the concentration of 
unbound cortisol was 3-fold higher at term (46.0 + 5.9 ng/ml) than that in nonpregnant women 
(14.2 + 1.0 ng/ml). During labor an increase was observed, and at birth the proportion (and 
concentration) of unbound cortisol was extremely high varying between 17.0 + 0.8% (92.3 + 7.4 
ng/ml) and 20.9 + 1.4% (130.4 + 17.9 ng/ml) (spontaneous and induced vaginal deliveries, 
respectively). In cord plasma at term and before labor (fetuses delivered by elective cesarean 


section), the proportion of unbound cortisol was high (29.1 + 1.3 %) but its concentration (9.6 + 1.1 


ng/ml) was only slightly lower than that observed in normal adults. Labor had an important 
stimulatory effect as observed in cases of vaginal delivery after spontaneous labor (proportion of 
unbound cortisol 35.1 + 1.2%, concentration of unbound cortisol 15.4 + 1.35 ng/ml, respectively). 


No difference was observed between spontaneous and provoked labor since similarly high values of 
unbound cortisol were found in cord plasma after oxytocin-induced labor followed by vaginal delivery 
(36.2 + 1.4% and 23.0 + 5.2 ng/ml). (AM. J. OBSTET. GYNECOL. 135:1104, 1979.) 


1 


* 


CorRTISOL secretion, metabolism, and blood concen- 
tration at the end of pregnancy and at parturition have 
been of great interest for many years.'? Indeed gluco- 
corticoids secreted at this period have been implicated 
as triggers of parturition* * and factors of maturation 
of various fetal functions. The fetal or maternal origin 
of cortisol in fetal blood has also been a subject of con- 
troversy." f ; 
It has been understood very early? ? that consid- 
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erations based on the total concentration of cortisol 
might be misleading since marked variations of corti- 
costeroid binding globulin (CBG) occur in mother and ` 
fetus at this period and that high concentrations of 
competitors (progesterone and its metabolites) binding 
to CBG are also present in blood. For these reasons it 
appeared necessary to measure the unbound hormone 
which is supposed to be physiologically active.? At first 
glance this seems to be easy since many methods are 
available for the separation of protein bound from un- 
bound steroid.? Actually widely differing results have 
been reported. In cord plasma, for instance, published 
values of the unbound fraction of cortisol range from 
16.2 to 75.4%" of total cortisol. Such discrepancies 
clearly show that the experimental conditions of the 
assay are of great importance. All methods which dis- 
turb the equilibrium lead to partial dissociation of 
bound hormone (half-life of cortisol-CBG complexes is. 
10 seconds at 37° C).? Equilibrium dialysis modifies the 
ionic conditions of the plasma; it also provokes a dilu- 
tion (even if plasma is not diluted, the outer compart- 
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Table I. Concentration of total cortisol in maternal and cord Pam 





Type of delivery 


Vaginal delivery 400 + 22, 
after spontaneous labor ) 
Vaginal delivery 9 368 x 22 
after induced labor l! 
Elective cesarean section 13 474 + 34 
Emergency cesarean section 12 565 + 44 


*Number of subjects (mean + SE are given). 


Mother (beginning 
of parturition) (ng/ml) 








' Mother (at Mother (24 kr. Cord (at 
birth) (ng/ml) after birth) (ng/ml) birth) (ng/ml) 
543 + 31 309 + 35 43.8 + 3.5 
624 + 66 222 + 36 63.6 + 13.4 
571 + 39 391 + 36 32.9 + 3.5 
623 + 41 387 + 43 62.9 + 8.8 


+This sample was taken either at the beginning of labor (first group), or before the perfusion of oxytocin was started (second 
group), or before the cesarean section was started (third and fourth groups). 


Table II. Unbound cortisol: Percentage of total cortisol in maternal and cord plasma 








Mother t (beginning Mother Mother (24 hr. Cord (at 
Type of delivery of parturition) (96) (at birth) (96): after birth) (96) birth) (95) 
Vaginal delivery 10.9 2- 0.8 17.0 + 0.8 8.0 + 0.7 85.1 € 1.2 
after spontaneous labor i 
Vaginal delivery 9 12.24.11 20.9 + 1.4 10.6 + 0.4 36.2 + 1.4 
after induced labor i gt : . 
Elective cesarean section 13 9.7 € 1.5 13.9 + 1.4 8.8 + 1.0 29.1 + 1.3 
Emergency cesarean section 12 . 14.8 + 13 17.8 € 1.5 11.9 x L8 83.0 + 2.5 


*Number of subjects (mean + SE are given). 


{This sample was taken either at the beginning of labor (first group), or before the perfusion of oxytocin was started (second 
group), or before they cesarean section was started (third and fourth groups). 


ment dilutes -all the diffusible substances) which is 


known to modify the binding conditions in a.variable 
proportion according to the level of total hormone in 
plasma.” Ultrafiltration, when it is restricted to a small 
aliquot of plasma, does not disturb the equilibrium. 
However, different authors using this technique have, 
obtained widely differing results in the measurement 
of the unbound fraction of cortisol in human plas; 
ma.'* !* Recently, we have studied the various ex- 
perimental parameters which may interfere in these 
measurements. It was found that the following were of 
great importance: the filter membrane had to be 
checked in order to verify that it did not adsorb cor- 
tisol, and it had to be used after washing and drying to 
prevent dilution of the ultrafiltrate: trace amounts of 
impurity in the labeled hormone tracer or very small 
variations in temperature during ultrafiltration lead to 
considerable errors. Precise conditions in respect to 
tracer concentration, volume of ultrafiltrate, etc. must 


also be fulfilled. It was found that the assay had to be . 


performed on fresh plasma, because freezing and 


thawing caused an increase in the proportion of un- _ 
bound hormone. The method which was developed 


from these experiments was used to study unbound 
cortisol in 86 normal subjects and in subjects with vari- 
ous adrenal diseases. We now report the results ob- 
tained by the use of this method for the study of 
women during parturition and of newborn infants. 


Material and methods 


Subjects and blood sources. Fifty-seven women were 
studied: 23 had normal vaginal deliveries and, 9 had 
vaginal deliveries with labor induced by oxytocin infu- 
sion (5.units in 500 ml of saline). In 13 cases elective 
cesarean section was performed at term, and 19 women 
had emergency cesarean sections aftér onset of labor. 

The first maternal blood sample was collected at the 
very beginning of labor in the case of normal vaginal . 
delivery, before the start of oxytocin infusion in in- 


* duced labor, or just before the operation in cesarean 


section (this sample is called beginning of parturition in: 
the tables). The second maternal blood sample was 
taken immediately after the birth of the child and the 
third sample 24 hours after birth. In all cases blood was 
collected into heparinized tubes from the antecubital 
vein. ' 
Cord blood was taken immediately after birth and 


_ clamping of the cord vessels. Blood was transported on 


ice and plasma was obtained by centrifugation.at 4° C. ' 
Measurement of the unbound fraction of cortisol. 
The unbound fraction of cortisol was measured on 
fresh, nonfrozen plasma kept at 0° C for less than ten 
hours, as previously described in detail.!* 
Assay of the total concentration of cortisol in 


‘plasma. The assay was performed on aliquots of 
_plasma which had been stored at 
ml) was diluted with ten volumes of 0.05M sodium 


—20? C. Plasma (0.05 


4 








* 
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Table III. Concentration of unbound cortisol in maternal and cord plasma 








Type of delivery 





23 


Vaginal delivery 43.6 + 5.6 
after spontaneous labor 

Vaginal delivery 9 44.9 4,4.1 
after induced labor 

Elective cesarean section 13 46.0 + 5.9 

Emergency cesarean section 12 83.6 + 9.0 


Mother (beginning 
-of parturition) (ng/ml) 














Mother (at Mother (24 hr. Cord (at 
birth) (ng/ml) after birth) (ngiml) birth) (ng/ml) 
92.5 + 74 24.7 + 5.1 15.4 + 1.35 
130.4 + 17.9 93.5 x 4.1 23.0 + 5.2 

79.4 + 10.0 34.4 + 5.5 96+ 1.1 — 
110.9 + 9.1 46.4: 7.6 - 





*Number of subjects (mean + SE are given) 


20.8 + 4.5 


This sample was taken either at the beginning of labor (first group), or before the perfusion of oxytocin was started (second 
group), or before the cesarean section was started (third or fourth groups). 


phosphate buffer (pH 7.4) and incubated 30 minutes at 
37° C with [1,2,6,7?H] cortisol (2,200 dpm, specific ac- 
tivity 82 Ci/mmol). After a wash with 2.5 ml of carbon 
tetrachloride/hexane (1.5/1,v/v) the plasma was ex- 
tracted with 5 ml of methylene chloride and the extract 


chromatographed on Sephadex LH20,'" Recovery was. 


then evaluated by counting an aliquot of the sample 
and cortisol was measured by radioimmunoassay.'? 

The antibody used was raised against cortisol 7 
B-carboxy-methyl-bovine serum albumin (Predine, J., 
Emiliozzi, R., Milgrom, E.: unpublished observation). 
The principal cross-reacting steroids were: cortisol (1), 
1 I-deoxycortisol (0.08), corticosterone (0.06), cortisone 
(0.05), 17-hydroxyprogesterone (0.004), and proges- 
terone (« 0.002). These steroids were separated from 
cortisol on Sephadex LH 20. The intra-assay and in- 
terassay coefficients of variation were 5.6 and 7.6%, 
respectively. 


Results and comment 


Concentration of total cortisol in mother and fetus. 
The stressful effect of labor, or even of the operation, 
in elective cesarean section may be observed by com- 
paring the concentration of cortisol in the first mater- 
nal blood sample to that taken at birth from the mother 
(Table I). In emergency cesarean section the concen- 
tration is already elevated in the first sample since the 
operation is performed: some time after the onset of 
labor. 

In cord blood, total cortisol concentration is mark- 
edly lower than the cortisol concentration in mother as 

- has been previously, described.'°~*4 

Proportion (Table IT) and concentration (Table III) 
of unbound cortisol. ' 

Maternal plasma. At term and before the onset of 
labor (as may be observed for patients undergoing 
elective cesarean section) the percentage of unbound 
cortisol (9.7 + 1.5%) was identical to that observed in 
nonpregnant women (9.7 + 0.4%).'® However, since 


* the total concentration of the hormone is elevated in 


` 
ry 


pregnancy, it follows that the ‘concentration of ün- 
bound cortisol was 3-fold higher in pregnant than in 
nonpregnant women (46.0 + 5.9 ng/ml and 14.2 + 
1.0, respectively).'5 This concentration was similar to 
that observed in Cushing syndrome (44.0 + 4.9 ng/ 


ml).'* The blood samples were taken at 8 A.M. in cases 


of normal subjects and in Cushing syndrome patients, 
whereas maternal and cord blood was collected at vari- 
ous times. However, we have found, confirming previ- 
ous reports,” ?* that there are no statistically significant 
variations in the concentrations of total or unbound 
cortisol in maternal and cord blood with time of blood 
sampling. : 

During labor the percentage of unbound cortisol in- 
creases up to 17.0 or 20.996. In elective cesarean section 
this percentage also increases but to a lesser extent 
(13.9%). This shows that CBG tends to be saturated in 
these conditions even though its concentration has 
been increased by pregnancy? 

The concentration of unbound cortisol reaches very 


- high values at birth in the mother (92.3 to 130.4 ng/ml, 


Table III), about 7-fold higher than in nonpregnant 
women. Twenty-four hours after birth the concentra- 
tion of unbound cortisol has markedly decreased in the 
case of vaginal delivery (23.5 to 24.7 ng/ml), whereas it 
remains elevated (34.4 to 46.4 ng/ml) in cases where a 
cesarean section has been performed. This probably 
reflects the stress due to the sequelae of the operation. 
It may also be noted that 24 hours after normal vaginal 
delivery the proportion of unbound cortisol (8.0%) is 
lower than in nonpregnant women (9.7%) thus suggest- 
ing that total cortisol concentration decreases more 
rapidly than CBG concentration. 

Cord plasma. The observations performed on cord 
plasma in cases of elective cesarean section may repre- 
sent to some extent the physiologic situation existing at 
term before the onset of labor. The proportion of un- 
bound cortisol is high (29.1%); its concentration (9.6 
ng/inl) is markedly lower than that observed in the 
mother at the same time (46.0 ng/ml) but only slightly ^ 
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lower than that in normal adults (16.2 ng/ml).'® Thus 
the hypothalamopituitary regulation system seems to 
be set to about 3-fold higher values than normal in the 
mother, whereas in the fetus it is set to obtain a concen- 
tration of unbound cortisol only slightly lower than that 
of normal adults. Since the concentration of CBG is low 
this may be achieved only by increasing the proportion 
of unbound hormone. The mechanisms involved in 
these regulations are as yet unknown. 

During labor the porporiion of unbound cortisol in- 
creases in cord plasma (33 to 36%) thus illustrating the 
saturability of CBG in this situation. The concentra- 
tions of unbound cortisol are high (15.4 to 23.0 ng/ml) 
probably reflecting the stressful effects of labor on the 
fetus. 

In our study there is no statistically significant differ- 
ence in total or unbound cortisol between spontaneous 
and induced vaginal delivery. Total.and unbound cor- 
tisol are only lower before the onset of labor (elective 
cesarean section). Thus these results show no evidence 
in favor of a mechanism whereby an increase in cortisol 
concentration triggers parturition. Similar results have 
been obtained by various authors* !*: *8 but opposite 
conclusions have been reached by others.?” 78 Winters 
and colleagues? did not find evidence in cord blood of 
an increased ACTH concentration preceding labor. 
However, the results reported here cannot exclude the 
possibility that parturition is induced by a transitory 
increase in cortisol secretion which cannot be detected 
by determinations performed at birth. Our method 
also does not permit the simultaneous measurement of 
ooth venous and arterial umbilical blood since 2 ml of 
plasma are required for a single determination. Mur- 
phy and Campbell? have measured by equilibrium 
dialysis against albumin the “diffusible fraction of cor- 
tisol" (free -- albumin bound) in cord arterial and ve- 
nous plasma. They found arteriovenous differences in 
both total cortisol and "diffusible cortisol" concentra- 
tions. These differences were maximal in cases of spon- 
taneous labor. On the other hand, Simmer and associ- 
ates?! did not find any differences in total or unbound 
cortisol between venous and arterial cord plasma. 

Comparison of unbound cortisol concentration at 
birth in the mother and cord plasma clearly shows that 
the concentrations are always lower in the latter. Thus 
itis not possible to consider, as has been suggested,” the 
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Unbound cortisol 
in maternal plasma 
(ng/ml) 


200 


. 


Unbound cortisol 
in cord plasma 
( ng/ml) 


25 50 





Fig. 1. Correlation between the concentrations of unbound 
cortisol in maternal and cord plasma at birth. A = Vaginal 
delivery after spontaneous labor, V = vaginal delivery after 
induced labor, B = elective cesarean section, € = emergency 
cesarean section. . i 


placenta as a semipermeable membrane through which , 


a cortisol gradient is solely regulated by different con- 
centrations of CBG in maternal and fetal compart- 
ments. Murphy and associates? have shown that an 
important fraction of the cortisol which crosses the pla- 
centa is transformed into cortisone. 

Fig. 1 shows a correlation (r = 0.60 p < 0.001) be- 
tween the concentration of unbound cortisol in mater- 
nal and cord plasma at birth, This suggests that they 
are either similarly regulated or that there is at least a 
partial communication between both compartments 


probably due to the fact that a fraction of fetal cortisol’ - 


comes from the mother.” *? 
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Human fetal oxygenation following paracervical block 


LAXMI V. BAXI 
ROY H. PETRIE 

L. STANLEY JAMES 
New York, New Yorh 


To test the hypothesis that fetal heart rate (FHR) changes following paracervical block may be 

secondary to fetal hypoxia, human fetal oxygenation was measured continuously using a 

transcutaneous electrode. Following the block, each fetus demonstrated a decline in oxygen tension 

(tcPo;) at 5 minutes, which reached its lowest value at a mean of 11.5 minutes and remained at this 

level for an average of 3 minutes. Following the block, FHR variability increased at 5.2 minutes, 

reaching its maximal level by a mean of 7.5 minutes. By 11 minutes, a decrease in FHR variability 

was noted, which lasted for approximately 17 minutes. Decreased variability was not uniformly 

associated with low tcPo,. On some occasions, fetal tcPo; declined even in the absence of ° 
increased uterine activity, which was noted at times following the block. The severity of the tcPo, 

decline appears related to the analgesic effectiveness of the block. (AM. J. OBSTET. GYNECOL. 


135:1109, 1979.) 


APPROXIMATELY TWO DECADES AGO, paracervical 
block (PCB) was widely accepted until the reports of 
related fetal bradycardia and intrapartum fetal death 
appeared in the literature. Subsequentlv, a number of 
papers appeared in which there was speculation re- 
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garding the cause of fetal bradycardia following PCB. 
It is generally accepted that the etiology of post-PCB 
fetal bradycardia probably includes hypoxia secontdary 
to a decrease in placental blood flow and possibily a 
reflex-type mechanism. Studies by Fishburne and as- 
sociates! with the gravid ewe as a model demonstrated 


that local anesthetic agents induced a decrease in uter-, | 


ine blood flow secondary to constriction of the uterine 
vasculature. In vitro perfusion with a local anesthetic 
agent resulted in the constriction of a human gravid 
uterine arterial segment.* 3 Other investigators! have 
studied the pharmacodynamics of a local anesthetic 
agent administered by PCB and they proposed the hy- 
pothesis based on quantitated fetal heart rate (FHR) 
data and the work of Fishburne's group that the mech- 
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Fig. 1. Human fetal oxygenation (t,Po;), indices of FHR vari- 
ability, maternal and fetal lidocaine levels, and UA following a 
standardized paracervical block (200 mg of lidocaine). (Re- 
produced in part with modification by permission from tMil- 
ler, F. C., Quesnel, G., Petrie, R. H., Paul, R. H., and Hon, 
E. H.: The effect of paracervical block on uterine activity and 
beat-to-beat variability of the fetal heart rate, Am. J. OBSTET. 
GvwEcor. 130:284, 1978, and *Petrie, R. H., Paul, W. L., Mil- 
ler, F. C., Arce, J. J., Paul, R. H., Nakamura, R. M., and Hon, 
E. H.: Placental transfer of lidocaine following paracervical 
block, Am. J. OBSTET. GvNEcor. 120:791, 1974.) 


anism of post-PCB bradycardia is hypoxia secondary to 
local anesthetic agent-induced constriction of the uter- 
ine vasculature. Huch and associates? have developed 
the methodology of continuous transcutaneous moni- 
toxing of oxygen tension (t,Pos) in the human fetus 
based on Clark's? work. Upon comparing continuous 
t; Pos data with the intermittently collected capillary Po, 
data, Huch and associates? found a close correlation 
between t;Pos and capillary Pos. In order to test the 
hypothesis that the known FHR changes following PCB 
may be secondary to fetal hypoxia, it was decided to 
measure fetal oxygenation continuously using the 
transutaneous electrode. 


. Patients and procedures 


Patients in uncomplicated normal labor at term were 
selected for this study from the Obstetrical Service of 
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the Sloane Hospital for Women of the Columbia- 
Presbyterian Medical Center. Following the acquisition 
of informed consent, the t,Po, electrode* was applied 
to the fetal scalp with acrylic tissue glue in the manner 
described by Huch and associates.? Following a steady 
state of fetal t,Pos, PCB with 1% lidocaine (200 mg) was 
administered by the same technique described by Mil- 
ler and colleagues.* The injection was given over a pe- 
riod of 244 minutes at the 4 and 8 o'clock positions 
between 4 and 7 cm of cervical dilatation. After the 
injection, the patients continued in either the semi- 
Fowler or lateral position, and fetal t,Pos was observed 


for 60 minutes. Whenever possible, the last t,Pos read- 


ing was compared to either fetal scalp or umbilical ar- 
terial and venous Po; values. The uterine contractions 
and FHR were simultaneously recorded. The uterine 
activity (UA) was evaluated in Montevideo units (MU). 
Post-PCB bradycardia was defined as a heart rate less 
than 110 beats per minute (bpm). The FHR variability 
was graded by gross visual inspection. Fluctuation in 
FHR greater than 8 to 10 bpm was considered as in- 
creased variability, and FHR fluctuation less than 6 to 8 
bpm was considered as decreased variability. 


Results 


Ten patients were studied. Prior to the administra- 
tion of PCB, a t,Pos steady state was achieved with a 
mean +SE of 22.2 + 0.67 torr (range 20 to 26). The 
fetal t,Po, began to decline at 5 + 2.15 minutes (0.5 to 
19.5) following the administration of the PCB. Within a 
period of 11.5 + 1.6 minutes (5.5 to 21) there was a 
maximum decline in t,Pos of 7.2 + 1.4 torr (2 to 18); 
oxygenation remained at that level for 3.1 + 0.5 min- 
utes (1 to 5). It then gradually returned to near the 
original value (20.8 + 1.1 torr) by the end of 31 + 4.1 
minutes (12.5 to 38). The t, Po; values at the end of 60 
minutes ranged from 14 to 24 torr (mean 17.7). The 
mean initial t,Pos and the mean lowest t, Pos were 22,2 
and 15.0 + 1.6 torr. This difference was statistically 
significant (P < 0.001, t = 4.986, n = 10; see Fig. 1). At 
no time before or after PCB was maternal hypotension 
encountered. , 

The mean UA was 155 MU in the 30-minute interval 
prior to PCB, and it was 184, 154, 143, and 165 MU, 
respectively, in the four sequential 10-minute intervals 
following PCB. The uterine contractions progressively 
increased thereafter up to the end of 60 minutes, 
When t,Po, data were compared with UA in the indi- 
vidual patients, on four occasions an increase in UA 
was observed just preceding or at the time of the lowest 
t,Pos value. In one of these, the increase was 10 MU, 


*Oxymonitor, Litton.Co., Chicago, Illinois. 
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and in another fetal t,Po, was maintained at the lowest : 


level for 4 minutes even when UA was markedly di- 
minished. : l 

Upon correlating the t.Po, data with that of grossly 
visually graded FHR variability, an increase in beat-to- 
beat variability was observed at 5.2 minutes following 
PCB administration. This was slightly after the t,Po, 
started to decline (5 minutes). FHR variability reached 
its maximum increase at 7.5 minutes, and a loss of FHR 
variability was observed at 11 minutes. This was at the 
time when the lowest level of t,Po; was reached (11.5 
minutes), This decrease in variability lasted for 16.6 
minutes. l 


The only patient in whom a fetal bradycardia devel- - l 


oped demonstrated the following, correlation between 
TePO. and FHR: The onset of the decline in t,Pos prè- 


ceded the onset of the increase in beat-to-beat variabil- , 


ity by 3 minutes. The preblock t,Po; (22 torr) declined 
to its lowest level (4 torr) 2 minutes after FHR variabil- 
ity reached maximum. Subsequently, fetal bradycardia 
developed with an FHR which fell from 150 to 100 
bpm and lasted 2 minutes. An increase in UA was also 
observed during this interval. As the t-Po, started to 
rise, the initial increase in FHR variability was replaced 
by a decrease in variability and diminished UA. Similar 
but less pronounced t, Pos and FHR changes were ob- 
served in a second patient. 


Comment 


We have examined the hypothesis that the brady- 
cardia and other FHR changes following PCB may be 


„hypoxic in origin, and we have demonstrated reduced, 
fetal oxygenation of different degrees uniformly fol- 


lowing PCB. The etiology of this hypoxia may be mul- 
tifactortal. An increase in UA was observed on some 
occasions; however the correlation of UA with fetal 
t, Po; indicates that it is only one of the possible causes 
responsible for hypoxia. The lowest levels of fetal oxy- 
genation were seen at a time (11.5 minutes) when max- 


‘imum drug levels in, maternal and fetal blood were ` 


noted by other workers? using an identical protocol (10 
and 9 minutes). ' 
The onset of the decline of fetal oxygenation follow- 
ing PCB was observed at a time when there was possible 
uterine arterial constriction due to locally injected anes- 


thetic agents, as observed by Fishburne and associates.'. 


Systemic absorption, of the anesthetic agent could have 
resulted in uterine arterial constriction at a time when 
the lowest fetal tePo, was observed. It is interesting to 
observe that the lowest t.Pa, levels of 4 and 8 torr were 
seen in the two patients with the most effective PCBs. 


Both these patients were asleep following pain relief. It 
* is possible that there-was an increase in systemic ab- 
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sorption of the anesthetic agent, which led to additional 


. uterine vascular constriction. l . 
The increase, followed by a decrease in FHR vari- 


ability, although easily explained by rapidly changing 
Po;-Pco; levels, could also have been caused by vagally 
mediated changes secondary to placental transfer of 
the anesthetic agent and umbilical vessel constriction. 
Umbilical vessel constriction could explain the variable 
constriction. Umbilical vessel constriction could explain 
the variable type of FHR deceleration which may be 
seen following some PCBs. An alternate hypothesis for 
the reflex type of variable deceleration is an altered 
fetal state induced by uterine arterial constriction. This 


could include a change in fetal neurocardiovascular re- 


sponse, oxygenation, or the acid-base state which 
would allow pre-existing cord compromise to initiate 
an exaggerated and prolonged reflex-mediated vari- 
able deceleration. It is possible that a placentally trans- 
ferred local anesthetic agent could lead to a direct toxic 
effect on fetal myocardium with resultant fetal hy- 
poxia; however, on the basis of electrocardiogram 
changes, such a possibility is considered less likely by 
some workers. Using computer analysis of FHR vari- 
ability following PCB, Miller and associates’ fountl an 
immediate increase in variability with a maximum at 10 
minutes as compared to 7.5 minutes on gross visual 
gradation of these data. Fetal t,Po; changes generally 
preceded those in FHR variability by a short interval. A 
decrease in FHR variability was not uniformly associ- 
ated with lowered t,Po,, and t,Po, declined minimally 
without any apparent FHR changes. 

We were unable to correlate the original tePoz value 
and the severity of the decline of t,Po; as all fetuses 
were initially well oxygenated. It is possible that in a 
fetus with marginally compensated oxygenation, PCB- 
induced hypoxia could result in post-PCB bradycardia 
and an untoward neonatal outcome if managed in- 
adequately. ' 

Continuous t,Po; monitoring thus opens an avenue 
for understanding the mechanism of FHR changes. 
There is a greater precision in the detection of'fetal 
oxygen changes by continuous measurement than by 
intermittent fetal blood sampling, as continuous mea- 
surement indicates the sequence of changing fetal oxy- 
genation. Huch and associates,? on comparing the t,Pop. 
data with known intermittently collected fetal capillary 


. Po, values, found t,Po, to be approximately 2 torr 


lower the capillary Pos. They also found a close corre- 
lation between umbilical arterial Po; values and t,Pos 
values. Our findings are in general agreement with this 
and are reported elsewhere. EN A 

The evolution and etiology of changes noted in the 


post-PCB interval have been investigated by a group of . 
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observers? with common interests using a nearly iden- 


tical protocol to that shown in Fig. 1. In each report a 


‘different aspect of the post-PCB interval has been mea- 
sured quantitatively in detail. In summary the post- 
PCB changes appear to evolve as follows: After the 
administration of PCB, maternal and fetal blood levels 
of the local anesthetic agent rise almost immediately. 
By 5 minutes fetal t,Po; begins to decline, followed 
shortly by an increase in computer-analyzed FHR vari- 
ability and then visually appreciated FHR changes. 
Maximal changes in fetal and maternal blood levels of 
the local anesthetic agent, fetal oxygenation, UA, and 
FHR variability are noted at 9 to 12 minutes, remaining 
there for only a few minutes with spontaneous return 
of all values toward preblock levels by 30 to 45 minutes. 
Although mean UA increases immediately following 
PCB, there is sufficient patient variation in UA that its 
significance in the observed decrease in t,Po; can at 
most be contributory. When the described fetal t, Po; 
changes are related to the other measured events fol- 
lowing PCB, it is most logical to accept the hypothesis 
of Fishburne and associates that post-PCB changes are 
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secondary to fetal hypoxia induced by uterine vascula- 
ture constriction following injection of a local anes- 
thetic agent. 

It appears that PCB analgesia does tend to lower 
fetal oxygenation to a certain extent. This decline is 
independent of advancing labor and variations due to 
uterine contractions. The return of the fetal t, Po; to 
the original value is spontaneous and usually no thera- 
peutic measures are necessary. All the fetuses in this 
study were born with normal umbilical arterial and ve- 
nous blood gas values and Apgar scores greater than 6. 
Post-PCB hypoxia is transient particularly when the 
PCB is administered in a patient with an uncom- 
promised fetus as evaluated by prior biophysical and 
biochemical measures. With the availability of modern 
fetal surveillance systems, the indication for PCB as an 
analgesic. procedure may be extended to most term 
pregnancies when they are judged to be normal by 
these techniques; however, possible long-term effects 
of any intrapartum analgesic agent have yet to be thor- 
oughly evaluated. 
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Symposium on the Nutrition of the Cancer Patient 


A Symposium on the Nutrition of the Cancer Patient, sponsored by the National 
Cancer Institute, will be held January 10 and 11, 1980, at the National Institutes of 


Health, Building 10, Masur Auditorium, Bethesda, Maryland. 
: For information, write: Jean Cook, Capital Systems Group, 6110 Executive Boulevard, 
Rockville, Maryland 20852. 
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ANALGESIA COMPARABLE 
TO MORPHINE 


-10 MG NUBAIN IS COMPARABLE TO 
10 MG MORPHINE IN ANALGESIA 


-ONSET OF ACTION IN 2 TO 3 MINUTES IV, 
AND LESS THAN 15 MINUTES I.M.OR S.C. 


-ANALGESIA LASTS FROM 
3 TO 6 HOURS 


WITH THESE IMPORTANT DIFFERENCES— 
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DOCUMENTED 
CLINICAL VALUE 


Twenty-seven investigations reported on the benefits of NUBAIN as 
a pre-anesthetic, postoperative or chronic medication in 

a variety of studies involving: m obstetric (during labor) and 
gynecologic patients W general surgical patients W cancer patients 
i cardiac patients m orthopedic patients m gastrointestinal patients 


LOW INCIDENCE 
OF SIDE EFFECTS 


In 97 single or cross-over clinical studies involving 2,038 drug 
evaluations, NUBAIN showed a low level of side effects* Specifically, 
compared to morphine and meperidine, NUBAIN caused a lower 
incidence of vomiting. And, compared to Talwin* (pentazocine 
lactate), NUBAIN caused fewer psychotomimettc effects. The 
following bar chart shows the incidence of these side effects among 


the drugs tested? 
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LOW POTENTIAL 


FOR ABUSE 


NUBAIN® (nalbuphine HCI) requires no special storage or additional 
paperwork beyond your normal order or prescription. NUBAIN was 
designed to incorporate important molecular features of the antagonist 
NARCAN® (naloxone HCI) and the potent analgesic NUMORPHAN® 
Coxymorphone HCI), resulting in a drug with strong analgesia but limited 


abuse potential. 





LOW RESPIRATORY 
DEPRESSANT EFFECT 


At dosages of 10 mg/70 kg, NUBAIN causes respiratory depression 
comparable to that of morphine. In contrast to morphine, higher doses 
of NUBAIN do not increase respiratory depression appreciably 


(see Precautions). 


Compared to morphine 


NUBAIN offers 

E analgesia comparable to morphine 
in milligram potency, onset, peak, 
duration 


| lower incidence of vomiting 


B lower respiratory depressant effect 
at higher doses 


[ less potential for abuse 


E less potential for development of 
tolerance and physical dependence 





Compared to meperidine 

NUBAIN offers 

ii analgesia comparable to that of 
meperidine 

E possibly longer duration of action 
(3-6 hrs. vs. 2-4 hrs.) 

E lower incidence of nausea and 
vomiting 

E less potential for abuse 

| less potential for development of 
tolerance and physical dependence 
| fewer side effects were experi- 
enced during labor by mothers in 
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DESCRIPTION 


NUBAIN (nalbuphine hydrochloride) is a synthetic narcotic agonist-antagonist analgesic of the 
phenanthrene series. It is chemically related to both the widely used narcotic antagonist, naloxone, and 
the potent narcotic analgesic, oxymorphone. 


NALBUPHINE HYDROCHLORIDE 


(-)-17-(cyclobutylmethyl) -4, 5a-epoxy = 
morphinan-3, 6c, 14-triol hydrochloride 


HCI 





Each ml of the injectable aqueous solution of NUBAIN contains 10 mg of nalbuphine hydrochloride. 


ACTIONS 


NUBAIN isa potent analgesic. Its analgesic potency is essentially equivalent to that of morphine ona 
milligram basis. 

Its onset of action occurs within 2 to 3 minutes after intravenous administration, and in less than 15 
minutes following subcutaneous or intramuscular injection. The plasma half-life of nalbuphine is 5 
hou and in clinical studies the duration of analgesic activity has been reported to range from 3 to 6 

ours. 

The narcotic antagonist activity of NUBAIN is one-fourth as potent as nalorphine and 10 times that of 


entazocine. 
Pre INDICATIONS 


For the relief of moderate to severe pain. NUBAIN can also be used for preoperative analgesia, as a 
supplement to surgical anesthesia, and for obstetrical analgesia during labor. 


CONTRAINDICATIONS 
NUBAIN should not be administered to patients who are hypersensitive to it. 


Drug Dependence NUBAIN has been shown to have a low abuse potential which is approximate to 
that of pentazocine. When compared with drugs which are not mixed agonist-antagonists, it has been 
reported that nalbuphine's potential for abuse would be less than that of codeine and propoxyphene. 
Psychological and physical dependence and tolerance may follow the abuse or misuse of nalbuphine 
Thefefore, caution should be observed in prescribing it for emotionally unstable patients, or for 
individuals with a history of narcotic abuse. Such patients should be closely supervised when long- 
term therapy is contemplated. 

Care should be taken to avoid increases in dosage or frequency of administration which in 
susceptible individuals might result in physical dependence. 

Abrupt discontinuation of NUBAIN following prolonged use has been followed by symptoms of 
narcotic withdrawal, i.e., abdominal cramps, nausea and vomiting, rhinorrhea, lacrimation, 
restlessness, anxiety, elevated temperature and piloerection. 


Use in Ambulatory Patients | NUBAIN may impair the mental or physical abilities required for the 
performance of potentially dangerous tasks such as driving a car or operating machinery. Therefore, 
NUBAIN M be administered with caution to ambulatory patients who should be warned to avoid 
Such hazards. 


Use in Emergency Procedures Maintain patient under observation until recovered from 
NUBAIN effects that would affect driving or other potentially dangerous tasks. 


Use in Children Clinical experience to support administration to patients under 18 years is not 
available at present. 


Use in Pregnaney (other than labor) Safe use of NUBAIN in pregnancy has nol been 
established: Although animal reproductive studies have not revealed teratogenic or embryotoxic 
effects, nalbuphine should only be administered to pregnant women when, in the judgement of the 
physician, the potential benefils outweigh the possible hazards. 


* Use During Labor and Delivery  NUBAIN can produce respiratory depression in the neonate. It 
should be used with caution in women delivering premature infants. 


Head Injury and Increased Intracranial Pressure The possible respiratory depressant effects 
and the potential of potent analgesics to elevate cerebrospinal fluid pressure (resulting from 
vasodilation following CO, retention) may be markedly exaggerated in the presence of head injury, 
intracranial lesions or a pre-existing increase in intracranial pressure. Furthermore, potent analgesics 
can produce etfects which may obscure the clinical course of patients with head injuries. Therefore, 
NUBAIN should be used in these circumstances only when essential, and then should be administered 
with extreme caution. 


Interaction With Other Central Nervous System Depressants Although NUBAIN possesses 
Narcotic antagonist activity, there is evidence that in nondependent patients it will not antagonize a 
narcotic analgesic administered jus! before, concurrently, or just after an injection of NUBAIN 
Therefore, patients receiving a narcotic analgesic, general anesthetics, phenothiazines, or other 
tranquilizers, sedatives, hypnotics, or other CNS depressants (including alcohol) concomitantly with 

* NUBAIN may exhibit an additive effect. When such combined therapy is contemplated, the dose of one 
or bofh agents should be reduced 


ITCAN CHANGE THE WAY 
YOU THINK ABOUT 
POTENT ANALGESICS 


PRECAUTIONS 


Impaired Respiration At the usual adult dose of 10 mg/70 kg, NUBAIN causes some respiratoy 

depression approximately equal to that produced by equal doses of morphine. However, in contrast to 
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Tuboovarian abscess with associated 
rupture and fistula formation into the 
urinary bladder: Report of two cases 


ANDREW M. LONDON, M.D. 
RONALD T. BURKMAN, M.D. 


Department of Gynecology and Obstetrics, The Johns Hopkins 
University School of Medicine, Baltimore, Maryland 


TUBOOVARIAN ABSCESS is a well-known sequela of 
acute or chronic salpingitis. These inflammatory 
masses when overlying the rectum and lower sigmoid 
colon occasionally rupture into the bowel lumen, thus 
sparing the patient the catastrophic circumstances as- 
sociated with intraperitoneal spillage of purulent ma- 
terial. When pelvic abscess formation is associated with 
other conditions such as recent major gynecologic sur- 
gery or malignancy, occasionally fistula tracts connect- 
ing with other abdominal viscera or the vagina have 
been reported.! In this report two cases of tuboovarian 
abscess and bladder fistula are presented. 


Case 1. A 21-year-old, para 1 patient was treated as an out- 
patient for acute pelvic inflammatory disease. Oral antibiotics 
were given, and a Copper 7 intrauterine device was also re- 
moved as part of her treatment. Due to persistent lower ab- 
dominal pain and a fever of 102.6* F, she was admitted to the 
hospital 7 days after this initial treatment. Her past medical 
history was noteworthy only because of a history of schizo- 
phrenia. Physical examination revealed, in addition to fever, a 
pulse rate of 120 beats per minute and a small retroflexed 
uterus with an associated 8 by 10 cm firm, tender right ad- 
nexal mass on pelvic examination. Impression on admission 
was right tuboovarian abscess. 

The patient was started on a regimen of parenteral am- 
picillin and kanamycin. Although she experienced some 
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symptomatic improvement over the initial 2 days of treat- 
ment, fever persisted between 100° and 100.6° F. Forty-eight 
hours after admission she experienced polyuria followed by 
the onset of drainage of foul-smelling material in the urine. 
Upon insertion of a Foley catheter, presistent heavy drainage 
of turbid yellow fluid was noted. Microscopic examination of 
the urine revealed white blood cells that were too numerous to 
count and some bacteria. However, cultures eventually re- 
vealed no growth. The impression at this time was rupture of 
the tuboovarian abscess into the bladder. 

At this point the fever returned to the normal range within 
24 hours although the drainage continued for approximately 
4 days. In addition, the right adnexal mass disappeared. An 
intravenous pyelogram showed mild right ureteral dilatation 
and a small degree of hydronephrosis while the left side was 
normal. Cystoscopy revealed an inflammed urethra and blad- 
der and a small area draining purulent material, 2 to 3 cm 
lateral to the right ureteral orifice. The patient was continued 
on a regimen of parenteral antibiotics for a total of 11 days 
and was discharged asymptomatic. Follow-up thereafter has 


revealed no recurrence of pelvic abscess. di. 


Case 2. A 26-year-old para 1 patient was admitted to the 
hospital with the diagnosis of acute pelvic inflammatory dis- 
ease. Past medical history was positive for a previous &ncom- 
plicated cesarean section for cephalopelvic disproportion. She 
responded eventually to parenteral clindamycin and kana- 
mycin after removal of a Dalkon Shield intrauterine con- 
traceptive device and was discharged after 7 days of hpspital- 
ization. At discharge, it was noted that the pelvic examination 
revealed some induration in the left adnexal region. 

One month later, due to complaints of increaging left lower 
quadrant abdominal pain, fever to 101° F, and a pelvic exami- 


nation which revealed a 6 by 7 cm, exquisitely tender pelvic 


mass, the patient was readmitted to the hospital. 

The patient was started on a regimen of parenteral clin- 
damycin and kanamycin. During the initial 2 days of admis- 
sion, she experienced intermittent episodes of crampy left 
lower quadrant pain. She then experienced a further episode 
of the same pain associated with spontaneous passage of copi- 
ous amounts of purulent material in the urine. Microscopic 
examination showed white blood cells that were too numerous 
to count and cultures eventually grew Bacteroides species. 
With the onset of this drainage, lower abdominal discomfort, 
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markedly decreased and fever subsided over a period of 94 
hours. An intravenous pyelogram was essentially within nor- 
mal limits while cystoscopy revealed erythema of the bladder 
wall, but no fistula tract could be identified. Purulent urine 
drainage subsided in 5 days, but antibiotics were continued 
for a total of 10 days. At discharge, a 3 by 4 cm mass was still 
noted on the left side. 

The patient was readmitted approximately 2 months later 
and underwent uneventful abdominal hysterectomy and 
bilateral salpingo-oophorectomy with removal of a left 
tuboovarian abscess 8 cm in diameter. In addition, a small 
tuboovarian abscess was identified on the right side. Exami- 
nation of the bladder revealed only scarring near the left su- 
perior aspect. 


Although rupture of tuboovarian abscesses into the 
lower colon and rectum is a well-known phenomenon, 
a review of the literature did not reveal any descrip- 
üons of similar rupture or fistula formation fhto the 
bladder. Factors which contribute to fistula formation 
include surgical trauma, radiation, systemic disease (in 
particular, malignancy), and aging. The second patient 
did have a history of previous cesarean section which 
perhaps played a role in the development of the com- 
plication. However, both patients. were essentially 
young and none of the other factors were present. 

It is noteworthy that both patients had intrauterine 
confraceptive devices and had abscess formation pre- 
dominantly on one side. Although others have noted 
unilateral abscess formation in association with an in- 
trauterine contraceptive device,? it is unclear how such 
circumstances could contribute to the complications 
described in this report. However, gynecologists should 
be alert to this potential, though rare, complication 
when managing patients with tuboovarian abscess, 
particularly if in association with intrauterine con- 
traceptive devices. 
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Herpes simplex encephalitis in 
pregnanoy 
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HERPES SIMPLEX ENCEPHALITIS is an illness rarely 
seen in pregnancy, but in those cases which have been 
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reported, the results have been uniformly fatal. ?A 
definitive diagnosis can be made only if the virus can be 
isolated from the brain tissue either by brain biopsy or 
at autopsy. Attempts to isolate virus from the cerebro- 
spinal fluid have usually been unrewarding. The diag- 
nosis of herpes encephalitis rests upon clinical suspi- 
cion confirmed by laboratory data. 

When encephalitis occurs early in pregnancy, ques- 
tions arise concerning the management and treatment 
of the patient and the ultimate well-being of the fetus. 
We have had such a case with a good outcome for both 
mother and infant. 


A 23-year-old woman, para 1-0-0-1, was seen for the first 
prenatal visit on August 24, 1973, with a last menstrual period 
of June 30, 1973. Physical examination and all laboratory data 
were normal. 

On September 20, 1973, the patient called with complaints 
of back pain and a temperature of 101° to 103° F. All studies 
were normal at that time, Since her symptoms continued, she 
was placed on a regimen of ampicillin. She was examined on 
September 25 and found to have a normal temperature, 
complete blood count, and urinalysis. She was seen again on 
September 26 with a temperature of 103° F and appeared 
lethargic. She was admitted with a presumptive diagnosis of 
encephalitis and consultation with a neurologist and internist 
was obtained. 

On admission she also complained of a throbbing headache 
that was aggravated by movement or bright light. She denied 
any other visual disturbances or stiff neck. Physical examina- 
tion on admission revealed her to be lethargic with a tempera- 
ture of 103° F. Pulse was 100 bpm and regular. Blood pres- 
sure was 110/80 mm Hg. Pupils were equal and active and 
reacted to light and accommodation. Extraocular movements 
were intact. Fundi were normal. There was no nuchal rigidity. 
The rest of the physical and neurological examination was 
normal. 

On admission, a spinal tap was performed with an opening 
pressure of 120 mm Hg. Total white blood cell count was 
203/cu mm, with 43 polymorphonuclear leukocytes, 161 lym- 
phocytes, and 2 red blood cells. Glucose was 67 mg/100 ml; 
total protein, 87 mg/100 ml; chloride, 112 mEq/liter. Bacterial 
cultures were all negative. Viral cultures were obtained and 
reported on October 18, 1973, as “no viral agent recovered 
after thirteen days in tissue culture." The patient's blood and 
urine cultures were all negative. White blood cell count on 
admission was 8,100/cu mm, with 83 polymorphonuclear 
leukocytes, 14 lymphocytes, and 3 monocytes. Reticulocyte 
count was 1.8%. Initial hemoglobin was 12.3 gm/100 ml, and 
hematocrit was 3556; these subsequently fell to 11.5 gm/100 
ml and 33%, respectively. Fasting and 2 hour postprandial 
blood glucose levels were normal. Heterophile Monospot test 
was negative. 

The patient was treated initially with large doses of penicil- 
lin. However, when the spinal fluid cultures were reported as 
negative, all antibiotics were stopped and the patient was 
treated conservatively with antiemetic drugs and intravenous 
fluids. The patient's course, at this point, was one of tempera- 
ture fluctuating between 101° and 104° F, severe headache, 
hallucinations, fine tremors, and jerking movements which 
required restraints. The patient appeared to be unresponsive 
at times. 

Many local professors and neurologists were consulted by 
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phone. They stated they had not seen any patients with this 
type of illness but agreed with the presumptive diagnosis of 
herpes encephalitis and also agreed with the conservative 
treatment. 

The possibilities of a brain biopsy were discussed with the 
staff neurosurgeon, but he did not feel the patient's condition 
warranted this procedure. 

After 10 days, the patient began to improve and the 
headache disappeared. The patient had an unsteady gait 
when ambulated but was finally able to be discharged on Oc- 
tober 11, 1973. 

During the patient's hospital course, the effect of the 
herpes encephalitis on the developing fetus was discussed with 
numerous obstetricians and neonatologists. Amniocentesis 
with viral cultures was ruled out. A search of the literature was 
carried out but there were no clear cut cases similar to ours. It 
was the consensus of opinion that the possibility of an affected 
fetus existed, and if the patient desired an abortion, it should 
be carried out. The patient was informed of the possibility 
prior to discharge, when she was finally rational, and solved 
our dilemma for us. She stated she could not consider an 
abortion under any circumstances. 

The rest of the patient's pregnancy was uneventful and the 
patient was admitted on April 19, 1974, in active labor. After a 
7 hour labor, the patient was delivered, with low forceps, of a 
7 pound, 6 ounce male infant, Apgar score 9. The infant 
appeared perfectly normal on examination. However, no me- 
conium was passed for over 24 hours, and a barium enema 
was done to rule out megacolon, which it did. Gastroesopha- 
geal reflux was diagnosed and disappeared after 6 months. It 
was not felt that this was due to the mother's illness. 

The infant has been followed up for 4 years and his pedia- 
trician states that he has developed normally, both physically 
and mentally. The patient has likewise been followed up and 
has no demonstrable neurological sequelae. 


There have been isolated reports of herpes en- 
cephalitis in pregnancy but most of the cases resulted in 
the deaths of both mother and fetus. The mortality rate 
in the general populations has been recorded by dif- 
ferent authors as from 30% to 70%. Cases of herpes 
encephalitis treated with idoxuridine have been repor- 
ted? and the authors felt that certain of their patients 
did benefit. The side effects of stomatitis, leukopenia, 
thrombocytopenia, and loss of hair and nails with 
idoxuride treatment require careful treatment of these 
patients. 

Many cases of herpes encephalitis with favorable re- 
sults for both mother and fetus have no doubt occurred 
but have never been reported. We have reported here 
a case in which both survived with no apparent se- 
quelae. It is hoped that this will stimulate the large 
institutions to evaluate any and all cases of encephalitis 
in pregnancy in order to have a better idea of the even- 
tual outcome for both mother and fetus. 
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Intrauterine transfusion utilizing 
linear-array, real-time B scan: 
A preliminary report 


LAWRENCE D. PLATT, M.D. 
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RH IMMUNE GLOBULIN prophylaxis has minimized 
the number of Rh-sensitized fetuses needing in- 
trauterine transfusion (IUT). When an IUT is needed, 
patients are referred to a major center for manage- 
ment. Such centers seek new techniques to minimize 
risks and to improve both short- and long-term out- 
come. Risks associated with IUT are multiple with a 
6.4% fetal death rate. Ultrasound offers an alternative 
means of localizing the fetal puncture site and mintmiz- 
ing the hazards of ionizing radiation. This is a report of 
our preliminary experience using linear-array, real- 
time B scan* for performing IUTs in the Rh-sensitized 
fetus. 

The patient is hospitalized when it is decided that an 
IUT is required. Appropriate laboratory studies and 
packed red blood cells are obtained. The patient is 
premedicated and transferred to a special procedures 
room. The abdomen is prepped and drapped. A real- 
time scan using a sterile technique (gas sterilization of 
the transducers) is performed. Fetal spine, bladder, 
liver, and anterior abdominal wall are localized. A fetal 
abdominal wall puncture site between the bladder and 
umbilicus is chosen. Using the real-time scanney, the 
depth, and angle of insertion of the needle are deter- 
mined. The maternal puncture site is anesthetized with 
1% lidocaine; a No. 16 or 17 Touhy needle is inserted 
into the amniotic cavity and the needle locatjon is 
noted. The needle is advanced toward the fetal abdo- 
men until resistance is felt. The needle can be clearly 
seen on the oscilloscope as it indents the fi gpdomen, 
which confirms the puncture site. The needle is then 
quickly advanced into the fetal abdomen. A single 
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cross-table lateral x-ray film following Hypaque injec- 
tion is used to confirm correct needle placement. How- 
ever, if fetal ascites is present, injecting a small amount 
of saline will elicit an intra-abdominal fluid wave, which 
can be seen on the oscilloscope. A polyethylene cathe- 
ter (PL90) is inserted and the Touhy needle is re- 
moved. Ascitic fluid, if present, is removed and the 
packed red blood cells are slowly instilled, while the 
fetal heart rate (identified from the real-time oscillo- 
scope) is constantly observed. 

This technique has been used in 16 procedures on 
eight patients. Four patients required more than one 
fetal puncture or x-ray film for proper placement. In 
one patient the first puncture was in the preperitoneal 
space, and slight advancement of the needle resulted in 
correct positioning. In a second patient, multiple punc- 
tures were necessary because of a very active fetus, with 
the final puncture. revealing fetal intraluminal intesti- 
nal contact. Slight needle withdrawal corrected posi- 
tioning. In a third patient the fetal chest wall was 
punctured. This was recognized on the real-time scan 
and subsequent x-ray film, and correct placement was 
made on the second attempt. In the final patient the 
fetal chest was was punctured and was not recognized 
by either x-ray film or real-time scan. The transfusion 
was tompleted at this site. After completion of the pro- 
cedure, a sonolucent area compatible with blood in the 
fetal chest was noted on the oscilloscope. The remain- 
ing 12 procedures were completed with ease and with- 
out apparent complications. There were no maternal 
or other fetal complications noted in the series. All pro- 
cedures required 2 hours or less. 


This preliminary report supports the findings of 


Hobbins and associates! and Frigoletto and associates? 
anel demonstrates that the potential hazards of radia- 
tion can be greatly reduced by utilizing ultrasound. It 
demonstrates that the procedure is as safe as fluoros- 
copy. The one case of significant morbidity in this 
series was due not only to an ultrasound placement 
erroigbut also to an interpretive error on the confirm- 
ing x-ray film. Results demonstrated that when a phy- 
sician experienced in scanning actually performed the 
fetal puncture, multiple punctures were eliminated. 
The.hand-eye coordination and intrauterine fetal 
orientation perceived by the scanner were then not mis- 
interpreted or misunderstood by the assistant. 

Sevesabffftestigators have advocated the adjunct use 
of contact scanners for the IUT. We believe that im- 
‘proved resolution of the portable real-time systems is 
adequate for the procedure, allowing the transfusion to 
be performed in one location and freeing the contact 
scanner for more conventional uses. 

In contrast to Frigoletto and colleagues,” we have not 
experienced difficulty in utilizing the bulkier linear- 
array transducer. The procedure for sterilization is 
both rapid and simple and thus offers no disadvantages 
when compared to the technique utilizing the smaller, 
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phased-array transducers. The current resolution of 
these instruments is such that visualization of the 
Touhy needle at right angles is easily accomplished. 
Furthermore, we believe that the minimal risk associ- 
ated with a single x-ray film warrants this additional 
safety measure for proper needle placement, as illus- 
trated in the second patient who required multiple 
punctures (intraluminal intestinal placement). Ultra- 
sound alone might have missed this error, with sub- 
sequent improper completion of the procedure. The 
technique described in this report is an improvement 
that we believe merits further study. 
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Cervical priming prior to first-trimester 
suction abortion with a single 
15-methyl-prostaglandin F., 

vaginal suppository 
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APPROXIMATELY 700,000 first-trimester abortions 
are performed in the United States annually, and the 
majority of these procedures require forceful me- 
chanical dilatation of the cervix, which can result in 
cervical laceration and bleeding, often requiring surgi- 
cal repair. There is also a growing concern over possi- 
ble sequelae of mechanical dilatation such as cervical 
incompetence and subsequent spontaneous abortion 
and premature delivery. Administration of prosta- 
glandin produces a gradual softening and dilatation of 
the cervix. Dingfelder and co-workers! showed that vag- 
inal administration of the natural prostaglandins E, 
(PGE;) and F5, (PGF5,;) 3 hours prior to first-trimester 
suction curettage resulted in cervical dilatation and 
softening. Ganguli and co-workers? observed that vagi- 
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nal administration of 2.0 and 2.5 mg 15-methyl-PGF,, 
(15-ME-PGF,,) suppositories 6 and 12 hours, respec- 
tively, prior to first-trimester abortion produced sig- 
nificant cervical changes in these patients as compared 
to a control group of patients. This investigation was 
designed as a double-blind, randomized study of the 
effectiveness of 1 mg of 15-ME-PGF,, methyl ester 
administered via a single vaginal suppository 12 hours 
before scheduled first-trimester suction abortion. 

Nineteen volunteer patients with confirmed preg- 
nancies between the eighth and twelfth weeks of gesta- 
tion as calculated from the last menstrual period and 
previously scheduled for elective surgical abortion 
were included in this study (10 in the prostaglandin 
group and nine in the placebo group). The two groups 
were compatible with regard to maternal age, gesta- 
tional age, gravidity, parity, and degree of prior cer- 
vical dilation. The patient was admitted, as per the 
hospital routine, the evening prior to the scheduled 
procedure. At this time a code number was assigned, 
and a pelvic examination was performed to assess with 
the aid of a Hegar dilator the degree of pretreatment 
cervical dilation. A suppository* identified with a code 
number corresponding to the patient's assigned code 
number was then inserted high in the vagina in the 
region of the posterior fornix. Ten of the suppositories 
contained | mg of 15(S)- 15-methyl-prostaglandin Fza- 
methyl ester in an 800 mg waxy base stabilized with 10 
mg of salicylic acid. The nine placebo suppositories 
were of a similar composition except for the absence of 
the prostaglandin. The patient remained in the supine 
position for 60 minutes after administration and was 
then allowed to ambulate freely. There was no routine 
premedication with antiemetic or antidiarrheal drugs, 
but these agents were administered as indicated by the 
patient’s symptoms. The medication was 10 mg of 
Compazine? (prochlorperazine) intramuscularly every 
6 hours and two tablets of Lomotilt (each tablet con- 
tains 2.5 mg of diphenoxylate hydrochloride and 0,025 
mg of atropine sulfate) administered orally every 2 
hours. 

Plasma samples for determination of circulating 
15-ME-PGF,, were drawn at 0, 1, 4, 8, and 12 hours 
after administration of the suppository in 10 patients. 
These tests were performed by a radioimmunoassay 
at the Fertility Research Unit of The Upjohn Co. 

At abortion, approximately 12 hours after the initial 
administration of the suppository, the surgeon, again 
employing the Hegar dilator, reassessed and recorded 
cervical dilatation and noted the necessity for addi- 
tional dilatation; the difficulty involved as well as the 
estimated blood loss during the procedure was care- 


*Supplied by Edward M. Southern, M.D., of The Up- 
john Co. 

TSmithKline Corp., Philadelphia, Pennsylvania. 

£G. D. Searle & Co., Chicago, Illinois. 


Communications in brief 1117 


* E 


fully recorded. Vaginal administration of a 1 mg 15- 
ME-PGF»2,-methyl ester suppository produced cervical 
changes, softening and dilatation, in all of the 10 pa- 
tients so treated; the mean increase in dilatation was 
8.4 + 3.8 mm (mean + SD). In the placebo group it 
was judged that three of the nine patients had an in- 
crease in cervical dilatation (mean 0.9 + 1.4 mm), The 
difference between the cervical dilatation elicited by 
the prostaglandin as compared to that by the placebo 
was very statistically significant (p < 0.01). The prod- 
ucts of conception were found in the cervical os at the 
time of abortion in two of the prostaglandin-treated 
patients. Additional mechanical cervical dilatation at 
the time of abortion was not required in half of the 
prostaglandin group, but when required it was accom- 
plished without difficulty in the remaining five pa- 
tients. All placebo patients needed mechanical dilata- 
tion, and, as noted by the surgeon, this was achieved 
only with difficulty in six of the nine patients. The 
mean estimated blood loss was also less in the prosta- 


glandin group (108 + 21 ml as compared to a mean of 


192 + 111 ml in the placebo group); a statistically sig- 
nificant difference could not be demonstrated because 
of the size of the test groups. 

No 15-ME-PGF,, was detected in the blood of the 
five placebo patients tested, and all of the placebo 
group were free of gastrointestinal disturbances and 
vaginal bleeding. However, two of the nine placebo pa- 
üents reported uterine cramping. The circulating 
levels of 15-ME-PGF,, in the five prostaglandin-treated 
patients peaked at 1 hour after administration, decreas- 
ing at 4 hours, with no drug detectable at 8 and 12 
hours. All of the prostaglandin-treated patients com- 
plained of uterine cramping starting | to 4 hours after 


administration of the suppository. The appearance of 


gastrointestinal side effects in the prostaglandin group 
was also limited to approximately this same time peri- 


od; the earliest side effect, an episode of vomiting, oc- 


curred 40 minutes after the suppository and the latest 
was an episode of diarrhea at 3 hours. After 3 hours 
the prostaglandin-treated patients were free of gastro- 
intestinal disturbances. The gastrointestinal side effects 
of the prostaglandin suppository were well tolerated, 
and only three patients had more than a single episode 
of vomiting or more than two episodes of diarrhea. 
Nine of the prostaglandin-treated patients experienced 
some vaginal bleeding prior to abortion, fm ⁄ to 11 
hours after the suppository. In five of these patients 
this vaginal bleeding was characterized as spotting and 
in four patients it was considered as moderate bleed- 
ing. There were no instances of heavy vaginal bleeding 
associated with the administration of the vaginal sup- 
pository. 

Administration of a 1 mg 15-ME-PGF,,-methyl ester 
vaginal suppository 12 hours prior to scheduled first- 
trimester suction abortion is an effective technique to 
achieve cervical dilatation and softening, which facili- 
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tate the surgical procedure. The technique was safe 
and convenient and resulted in the desired cervical 
changes and reduced bleeding. Administration of the 
prostaglandin 12 hours prior to abortion was compat- 
ible with the routine at this institution, which requires 
hospitalization of patients on the evening before 
scheduled suction abortion. However, there is the pos- 
sibility of eventual self-administration by the patient at 
home on the evening prior to suction abortion. Pre- 
abortion cervical priming with a 12-ME-PGF»« vaginal 
suppository might help eliminate the need for general 
anesthesia with its resultant risks and expense and min- 
imize the problems, both immediate and long term, 
occasionally encountered with forceful mechanical di- 
latation of the cervix. Investigations continue to de- 
termine the optimum vehicle and time for administra- 
tion of the drug as well as the optimum prostaglandin 
dose. 
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Extensive condyloma acuminatum of the 
vulva treated by modified simple 
vulvectomy 


GEORGE C. TSOUTSOPLIDES, M.D. 


Department of Obstetrics and Gynecology, Berwick Hospital, 
Berwick, Pennsylvania 


CONDYLOMA ACUMINATUM is the most common of 


the benign solid tumors which occur mainly in women 
on the vulva, the introitus, the vagina, the cervix, and 
the perianal areas. Condyloma acuminatum is caused 
by a, sexually transmitted, deoxyribonucleic acid- 
containing virus which was identified in 1976.' How- 


ever, cases occur in young children without history of 


sexual equyeftt, as in the case described here. Venereal 
warts rarely proliferate to massive proportions or per- 
sist for more than a few years. 


Recent literature suggests that the clinical course of 


condyloma acuminatum in some women is a reflection 
of an underlying defect in immunity.” 


The patient was a 52-year-old white woman who had been 
married for 32 years. Menarche was at age 12, when the pa- 
tient noted for the first time some unusual lesions in the vul- 
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Fig. 1. Extensive condyloma acuminatum. 


var area. During her only pregnancy at age 29, the patient 
observed moderate to marked growth of the vulvar lesions. 
Normal vaginal delivery resulted in a healthy female child. 

Menopause was at age 44 and after this age the lesions grew 
faster, reaching an enormous size over the previous 8 years. 
For the last 2 years the patient experienced occasional bleed- 
ing from the vulvar lesions, mainly during intercourse, and 
finally decided to see a gynecolgist in the spring of 1978. 

Physical examination including the pelvis was completely 
normal with the exception of extensive condyloma acumina- 
tum which occupied the external genitals (Figs. 1 and 2) but 
did not extend into the vagina or cervix. The family history 
was negative for diabetes mellitus, collagen diseases and im- 
munosuppressive diseases. 

On May 2, 1978, after administration of a general anes- 
thetic, the extensive venereal warts were excised by a modified 
simple vulvectomy (Fig. 3). Fractional dilatation and curettage 
and four-quadrant cervical biopsy were also performed. The 
postoperative course was satisfactory. The sutures were re- 
moved following administration of a light general anesthetic 
on the twelfth day. Routine laboratory tests before operation 
were normal. She was discharged on the sixth postoperative 
day. 

The histology report confirmed the clinical diagnosis of 
condyloma acuminatum of the vulva. The endometrium was 
normal, and the cervical biopsy showed chronic cervicitis. 

The patient was readmitted 34% months after the surgical 
treatment (Fig. 4) to rule out diabetes mellitus and collagen 
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Fig. 2. Introitus, urethra, and portion of clitoris, can be well 
visualised after traction of the cauliflower masses on each side. 


and immunosuppressive diseases. Complete blood count, 12- 
parameter sequential multiple analysis and electrolytes were 
normal. Urinalysis was negative. Rheumatoid arthritis test and 
lupus erythematosus cell preparation test were negative. RPR 
was nonreactive. Glucose tolerance test (3 hours) revealed a 
borderline diabetic curve with no glucosuria. Serum protein 
electrophoresis showed a normal pattern. Serum thyroxine 
(total and free) and serum prolactin were within normal 
limits. The beta subunit of human chorionic gonadotropin 
was less than 3 (negative), and follicle-stimulating hormone 
and luteinizing hormone levels were normal for age. Car- 
cinoembryonic antigen was 4.0 ng/ml (9796 of healthy 
nonsmokers have a value less than 2.5 ng/ml). A 24 hour 
count of T cell rosettes was 65% (normal 55% to 70%). 
Immunoglobulin G was normal but immunoglobulins A and 
M were elevated. Purified protein derivative (intermediate 
strength) was negative over a period of 48 hours. Barium 
enema and intravenous pyelography were both normal. The 
patient refused to have an upper gastrointestinal series. 


The most commonly used therapeutic agent for con- 
dyloma is Podophyllin. Other treatments are surgical 
excision, fulguration, cryosurgery, laser excision, topi- 
cal 5-fluorouracil, and vaccines prepared from the pa- 
tient's own wart tissue. Our patient was treated by mod- 
ified simple vulvectomy, as none of the other methods 
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Fig. 3. External genitals immediately following modified sim- 
ple vulvectomy. Urethra and portion of the remaining clitoris 
can be seen. 


Fig. 4. External genitals, 36 months following modified sim- 
ple vulvectomy. Small amount of scar tissue can be seen on the 
left labium majus. 
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was considered satisfactory because of the extensive le- 
sions. The lesions were present before menarche. 

A review of the literature failed to reveal any similar 
case in which condyloma acuminatum of the vulva was 


present for such a long period of time. The husband of 


hee 32 years and the only daughter, who was delivered vag- 
inally 24 years ago, are free of lesions. Modified simple 
vulvectomy is a necessary surgical treatment for exten- 
sive condyloma acuminatum. 

More cases like ours are needed to be studied exten- 
sively for possible association of extensive condyloma 
acuminatum (of long standing) and an underlying de- 
fect in immunity of the host. 
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Prolapse of fallopian tube after 
abdominal hysterectomy 


JOEL NOVENDSTERN, M.D. 
Department of Obstetrics and Gynecology, Westchester County 
j^ Medical Center, Valhalla, New York 


THIS IS THE ELEVENTH reported case of a prolapsed 

fallopian tube into the vaginal vault after abdominal 

hysterectomy and the second case reported with con- 
V. comitant ovarian Cyst. 


. 

è A 25-year-old woman, gravida 2, para 2-0-0-2, underwent 
e total adbominal hysterectomy for carcinoma in situ of the 
ew (Cr vix. Eight months after hysterectomy the patient was seen 
with the complaints of a watery vaginal discharge, dys- 
pareunia, intermittent lower abdominal pains, and postcoital 
bleedirg. A pelvic examination had not been performed after 
. hysterectomy as the patient failed to keep her appointment.’ 
On vaginal examination a 3 by 2 cm red, granular, polypoid 
mass was scen protruding from the center of the well-healed 
vaginal cuff. Bimanual pelvic examination was unsatisfactory 
because of guarding and scarring from three previous abdom- 
inal operations (two cesarean sections and the hysterectomy). 
Y. The initial impression was granulation tissue or a prolapsed 
fallopian e A punch biopsy was taken during which the 
patient experienced considerable discomfort and moderate 
bleeding. The latter was controlled by application of silver 

nitrate. 

Pathology of the biopsy specimen showed chronically 
inflamed granulation tissue. Suspicion of a prolapsed fallo- 
pian tube persisted and the patient was admitted to the hospi- 
tal for an excisional vaginal biopsy. A general anesthetic was 
e administered, and the prolapsed tube was separated from the 
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vaginal cuff and pulled forward for ligation and amputation. 
However, as bleeding was noted coming from inside of the 
vaginal cuff, the vaginal vault and peritoneum were then 
completely opened and a bleeding site was seen at the area 
where the tube had been dissected. Also found was a 5 by 6 cm 
right ovarian cyst. A right salpingo-oophorectomy was per- 
formed vaginally and the vaginal vault was closed with 1-0 
chromic suture. The pathology report was “fallopian tube 
with chronic salpingitis and a corpus luteum cyst of the ov- 
ary.” The vaginal vault healed well and the patient is now 
without symptoms. 

A review of the operative report of the total abdominal 
hysterectomy revealed no operative complications. The an- 
terior and posterior edges of the vaginal cuff has been sutured 
separately with a continuous interlocking chromic 1-0 suture, 
and the cuff was left open. No drain had been inserted 
through the vaginal cuff. Reperitonealization was performed 
by two hemi-purse-string sutures with extraperitonealization 
of the uteroovarian pedicle. The patient had an afebrile post- 
operative course and was discharged on day 7. 


The diagnosis of a prolapsed fallopian tube should 
be considered in the differential diagnosis of granula- 
tion tissue seen in the vaginal vault after either vaginal 
or abdominal hysterectomy. This patient presented 
with symptoms that increased the suspicion of a pro- 
lapsed tube, i.e., watery vaginal discharge, dyspareu- 
nia, lower abdominal pain, and occasional contact 
bleeding. Jeffcoate reported that pain from the fallo- 
pian tube, unlike that from other abdominal viscera, is 
unique in that the fallopian tube is sensitive to touch, 
cutting, and crushing. This patient experienced more 
pain with the biopsy of granulation tissue than would 
normally be expected to occur. 

The majority of the reported cases of uterine tube 
prolapse have occurred after vaginal hysterectomy. 
This case report is unusual as none of the predisposing 
factors for tubal prolapse, ie., postoperative fever, 
hematoma, profuse postoperative drainage vaginally, 
or drains through the cul-de-sac, was present. It is 
speculative that the sizable ovarian cyst that developed 
after hysterectomy affected the tubal prolapse since it 
was a functional cyst; however, the coincidence of ovar- 
ian cyst and tubal prolapse must be noted and has oc- 
curred once previously in the 10 cases reported in the 
literature.? 

In summary, prolapse of the fallopian tube is a rare 
occurrence following abdominal hysterectomy; how- 
ever, the diagnosis should not be missed. The possibil- 
ity of a concomitant ovarian cyst occurring with tubal 
prolapse has now been reported twice. The gynecologic 
surgeon should be aware of this when the tubal pro- 
lapse is corrected by vaginal surgery. 
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Placenta previa 
To the Editors: ^ 

The récent article by Rizos and Doran (AM. J. 
OBSTET. GYNECOL. 133:287, 1979) quoted the inci- 
dence of placenta previa diagnosed by ultrasound, as 


5.3% at midtrimester, with a 90% conversion to normal. 


implantation at term. We recently diagnosed two cases 
of placenta previa in patients scheduled for termina- 
tion of pregnancy via intra-amniotic instillation of pros- 
taglandin Faq at 18 weeks’ gestation. . 

Following the recommendation of Zemlyn (The ef- 
fect of the urinary bladder in obstetrical sonography, 
Radiology 128:169, 1978) we repeated the sonography 
after the patients had voided. Neither patient demon- 
strated the persistent presence of placenta previa and 
both aborted uneventfully. 
` I wonder what the incidence of placenta. previa at 
aes would be if all such patients had repeat 
sonography under.conditions of minimal bladder dis: 
tention? Perhaps such:a technical (and artificial) factor 


plays a significant role in our current concepts of pla- 


cental "migration" during gestation. 
Jon R. Snyder, M.D. 
Department of Obstetrics and Gynecology 


- Booth Memorial Medical Center 


Main Street at Booth Memorial Avenue 
Flushing, New York 11355 
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Reply to Dr. Snyder 
To the Editors: 


Since the time that our article was submitted to the | 


AMERICAN JOURNAL OE OBSTETRICS AND GYNECOLOGY 
for publication, we have altered our technique of ultra- 


sonography prior to genetic amniocentesis. We had ' 


been making the recommendation for the amniocen- 
tesis site based on an ultrasound study performed while 
the patient's bladder was full. However, because of data 
described by Zemlyn and our own observations, we 
have, for approximately the last year, been re-examin- 
ing our patients after they have voided: This makes 
much more sense because amniocentesis is performed 


while the patient's bladder.is empty. We have noted `` 


that voiding does indeed “alter” the position of the pla- 
centa. We have seen anterior placentas whose lower 
limits seemed to be remote from the cervix “move” 

caudally to cover the cervix on the postvoiding sono- 
gram.-Conversely, posterior placentas seem to adopt a 
more, fundal position aftér voiding. These changes are 


* 





most likely related to the return of the uterus to a more 
anteverted position after the bladder empties. We have 
not followed those cases of apparent midtrimester pla- 
centa previa as noted on-postvoiding sonograms to see 
what percentage end up being true placenta previas at 
term. While it would seem that such a study would be 


' unlikely to reveal any Significant changes in the overall 


finding of a-9096 conversion of midtrimester placenta 
previas, such a study would indeed be worthwhile. 

N. Rizos 

T. A. Doran 

M. Miskin 


-University of Tor onto 
Departments of Obstetrics and Gynecology 


_ and Radiology 
Toronto, Ontario, Canada M5G 1L7 


Female sex hormone receptors 


To the Editors: 

I would like to comment very favorably on thezarticle 
by, Dr. Ronald W. Taylor (Am. J. OBSTET. GYNECOL. 
134:385, 1979). I think it might be contributory to his 
discussion to note that there are two control mecha- 
nisms for the replenishment of estrogen receptor in _ 
target tissue cytoplasm. As Dr. Taylor noted, estrogen : 
does induce the replenishment of its. own receptor 
while. progesterone inhibits this replenishment. This 
has been described in the experimental animal by 
Hsueh and associates in Endocrinology in 1976 and in 
human endometrium by Tseng and associates in the 
Annals of the New York Academy of Science in 1997. An- 
other progesterone receptor-mediated response in 
human endometrium was repor ted by Pollow in Acta 
Endocrinologica in 1975. There is an increase in 17g- 
hydroxysteroid dehydrogenase. This obviously would 
increase the conversion of estradiol to estrone. 

"This letter is certainly not intended as criticism of 
Dr. Taylor's paper but rather as a complinteat. 1 would 
also like to express the hope that there will be greater’ 
clinical interest in the application of knowledge 'ac- * 
quired by the receptor PASOIDIEE 

Barry R. Jacobs, M.D. 


- Assistant Pi vofessor- 3 


Division of Reproductive E: ndocrinology Obstetrics 
and Gynecology 

The University of Texas Health Science Cenler DM 
at Houston Medical School 

6431 Fannin "HS 

Houston, Texas 77030 EE "E x 
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Orgasm and premature labor 
To the Editors: 

Dr. Perkins (Am. J. OssrET. GvwECOL. 134:498, 
1979) has added to the growing list of papers and tes- 
timonies that sex during pregnancy is not harmful, in- 
deed, perhaps beneficial. In common with nearly all 
other reports, Dr. Perkins' paper analyzes the grand 


. total of 16 pregnancies with newborn infants weighing 


less than 2,500 grams. Apparently believing that the 
onset of premature labor is of relatively short duration 
in contrast to days or even wecks, he limited his analysis 
of the initiating event to an interval of 24 hours. . 
Admittedly, my own papers have exaggerated the 
risk of orgasm in normal pregnancies, but it has always 
seemed to me that the only way to study the detrimen- 
tal effects of any event on premature labor is to study a E 
relatively large number of women delivering prema- 


_turely! And since premauire labor often involves days 


of increased uterine activity, these questionnaires 
should include not 24 hours but perhaps 3 or 4 days 
prior to the onset of labor. I do not understand how 
Dr. Perkins' paper addresses these issues. 

I continue to see women in premature labor which 
was apparently initiated by orgasm. However, I no 
longer stress this point since there is often associated 
guilt. "Nevertheless, I do caution gravid women with 
any history suggestive of recurrent premature labor to 
avoid orgasm. I wonder if Dr. Perkins does otherwise? 

. Roberi C. Goodlin, M.D. 
Professor and Director of 

Maternal-Fetal Medicine 
The University of Nebraska Medical Center 
42nd and Dewey Avenue 
Omaha, Nebraska 68103 ' 


- Reply to Dr. Goodlin 


To the Editors: 
We eppreciate the opportunity to respond to Dr. 
Goodlin's comments. We are pleased to see that he has 


‘acknowledged a tendency to exaggerate the risk of or- 


. 


gasm in normal pregnancy. The point of our presenta- 
tion, as we- stated in the text, was-not to provide a final 
answer to the age-old question but simply to present 
information ayailable from a group of patients regard- 
ing sexual béhavior and outcome of pregnancy without 
any preselection. As stated in the paper, 25 pregnan- 
cies among women who were delivered prior to 38 
weeks' gestation were studied as part of a larger group. 

We disagree in part with Dr. Goodlin's thesis that to 
study the causative circumstances leading to an adverse 
event, one should study only those people experiencing 
the adverse event. The proper way to approach the 
establishment of cause-and-effect relationships is to 
study prospectively an entire population of individuals, 
both normal and abnormal, só that one knows what 
"denominator one is dealing with. Having established an 
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association between a presumed causal stimulus and an 
adverse event among affected individuals, one must 
know the incidence of that causal stimulus among un- 
affected individuals. Even then, regrettably, one can 
frequently establish no more than an association and 
not a causal relationship. Dr. Goodlin’s previous work 
(Obstet. Gynecol. 38:916, 1971) established a fre- 
quency of orgasm among patients delivered prema- 
turely but did not provide exact information with re- 


ard to orgasmic frequency among control atients, | 
p 


who were delivered at term, at the stage of gestation at 
which the study group was delivered prematurely. 
Sexually activé and normally responsive women, 
when deprived of orgasmic release through their ac- 
customed channels, frequently experience spontane- 
ous orgasmic activity, especially during sleep, or may 
choose to seek orgasmic release through self-stimula- 
tion. The latter was noted among a few patients in our 


study in whom heterosexual orgasmic release became , 


unavailable, because of aversion on the part of their 
husbands to participate in sexual activity toward the 
end of pregnancy. It is suspected that, because of the 
threatening aspects of admission to masturbation some 
patients may experience, more such behavior than was 
admitted may have occurred, despite our attempt to 
elicit such information through nonthreatening ter- 
minology. Since this infor mation was not obtained 
through confrontation interview, one could not rely 
upon the skills of an interviewer to determine when 
information was being withheld or misrepresented. 
This lack of information str engthens neither view- 
point. 

There is every reason to believe that anxiety and 


‘frustration, from whatever source, may predispose to 


adverse pregnancy events. One thesis, which is expres- 
sed in our paper, is that patients deprived of the ŝatis- 
factions of fulfilling sexual relationships may express 
their stresses through the advent of premature labor. 
We do not agree with Dr. Goodlin's opinion that one 
must go beyond 24 hours from the purported inciting 
event to see-a result, If one were to extend the “warm- 


up-time” for the onset of premature labor beyond 24 , 


hours, one could extend it almost indefinitely and then 
incriminate a host of factors beyond all possible statisti- 
cal analysis in promoting the initiation of labor. We 
believe this to be straining too hard to prove a point. 
In the final analysis, Dr. Goodlin's bias is just as 
worthy as our own. Neither of us has data that will 
settle the matter. In light of our own bias, we’ do. not 
prohibit patients with a history of premature labor 
from sexual activity. We do offer them very close an- 
tenatal attention, however, and have not found any 
reason to change our approach. What Dr. Goodlin and 
we both need is an extensive, pr ospective study of an 
unselected population looked at in considerable detail 
with appropriate analysis. Fortunately, very few of our 
own patients who receive regular antenatal care are 
delivered prematurely. Most of our premature deliv- 
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eries come from patients referred from elsewhere, and 
such patients would not be appropriate for analysis be- 
cause of our inability to provide adequate comparative 
control over other aspects of their prenatal care. 

We remain the loyal opposition. 

Richard P. Perkins, M.D. 

Associate Professor of Obstetrics and 

Gynecology and Pediatrics 
University of New Mexico School of Medicine 
2211 Lomas Boulevard N.E. 
Albuquerque, New Mexico 87131 


Effects of smoking on pregnancy and 
newborn infants 


To the Editors: 

Table IH in my response to Dr. Rush's letter (AM. J. 
OBSTET. -GyNECOL. 135:282, 1979) on the subject of 
cigarette smoking, maternal weight gain, and birth 
weight was printed with some of the column headings 
omitted. : 

In the revised version of Table IIL shown here, Part 
A shows that there is no clear relationship between the 
percent of mothers who gain less than 20 pounds and 
their level of smoking. Part B shows, on the other hand, 
that there is a clear and consistent relationship between 
the percent of babies weighing less than 2,500 grams 
and their mothers’ smoking levels. Mothers: of public 
hospital status who were delivered at 40+ weeks. of 
gestation had twice the nonsmoker’s risk of having 
low-birth-weight babies if they smoked less than a pack 


per day and four times the risk if they smoked one pack ` 


or more. Part C shows that the increased incidence of 
low birth weight associated with smoking is indepen- 
dent of the level of maternal weight gain. For example, 
women of public hospital status who gained over 20 
pounds demonstrated increased rate of: low-weight 
births 2.3 times with light smoking and 3.6 times with 
heavy smoking. 
Mary B. Meyer, Sc.M. 

Department of Epidemiology 
‘School of Hygiene and Public 

Health / 
The Johns Hophins University 
615 North Wolfe Street 
Baltimore, Maryland 21205 
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Table III. Relationship between maternal smoking, 
maternal weight gain, birth weight, and gestation 
(Ontario data) 

A. Maternal weight gain by smoking level 








Weight gain 
<20 pounds (%) 
Ratio to 
Packs per day nonsmoker 


Hospital Gesta- 
status T . |o |< | te | «I I+ 
Private 38-39 39.3 364 40.9 0.93 1.04 
40+ 32.4 30.8 32.1 0.95 0.99 
Public 38-39 41.8 383 484 0.92 1.16 


40+ 30.1 346 35.1 LI5 1.17 





B. Birth weight by smoking level 













Births 
<2,500 grams (%) 
















Ratio to 
Packs per day nonsmoker 
Hospital Gesta- 

status tion (wk.) 0 It 
Private — 38-39 3.6 58 9.0 16 2.5 
40+ 1.0 19 $8 1.9 38 

Public 38-39 46 99 14.3 22 31 

l | 40+ 14 28 5.7 2.0 4.1 






<2,500 grams (%) 


Packs per day 












Ratio to 
nonsmoker 





Hospital 
status 





Private —. «90 93 46 88 20 38 
20+ 1.3 2 3.3 L6 -26 
Public: «20 3.8 7.1 125 1.9 3.3 
20+ 1.4 3.2 5.0 2.3 3.6 
= 
*» 
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